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PERCUSSION. 21

of the nature and condition of its materials. The practice of
percussion as a mode of diagnosis, we owe lo Avenhrugﬁer =k
has been applied and improved by Corvisart, Laenuec, Piorry,
and others, and now constitutes an important mean of diagnosis
in diseases of the chest and abdomen. When the principles on
which its indications depend are well understood, the practice
becomes easier as well as more instructive; and as we believe
that no preceding writers have exposed these principles correctly,
it will be well, afier stating the general phenomena of percussion,
to explain them by a few familiar illustrations.

The chest when struck abruptly with the ends of the fingers,
yields a rather deep and not very short sound ; which implies that
the vibrations are not quick, and that they do not instantly cease.
If we strike in the same manner on the thigh, a very different
sound results, a short dull tap, implying that the vibrations have
no continvance. The same dead tap is obtained on striking the
lower part of the chest on the right side, where the liver lies;
but all those parts under which the lungs are, yield more or less
of the deep hollow sound. s the seat of this sound in the air, or
in the solids of the chest? If it be in the air, like that of hollow
bodies, it ought to be changed by the same circumstances which
modify the sounds in them. Thus, if we take an India-rubber
bottle, and strike it, we find that its note is quite different when
its mouth is open, from that which it yields when it is closed.
But closing the glottis, or aperture into the chest, does not ma-
terially change the sound of pectoral percussion. Again, the
sound of hollow bodies is deep in proportion to their size. Thus
a large India-rubber bottle gives a much deeper tone than a small
one ; and its note is raised on diminishing its cavity by compres-
sion. It is not so with the chest; for enlarging or diminishing
its hollow does not in this way change its sound on percussion :
the extremes of inspiration and expiration only slightly raise it.

As the sound of percussion of the chest does not follow the
law which regulates sounds produced in the air of hollow bodtes,
we must conclude that it is seated in the solid : and if we siudy
the construction of the chest, we shall see how well-adapted its
solids are to vibrate. Composed of layers of membrane, thin
muscles, and integument stretched on an elastic frame of bone
and cartilage, the walls of the chest are free to vibrate so long
as the organs within do not check their motions; were there
nothing but air within, these motions would be perfectly unem-
barrassed, and the sound would be more prolonged and hollow
in consequence, deriving also an additional tone from the note of
the cavity within, as in pneumothorax, or over an inflated sto-
mach. The light, soft, spongy tissue of the long scarcely inter-
feres with the free vibrations of the walls, whilst the slight sound
of its own which it yields, is equally deep with that of the walls
with which it becomes combined. Hence, where healthy lungs
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PERCUSSION. 23

We owe this method of médiate pereussion to M. Piorry, who
calls this percussion-plate a pleximeter. Mediate percussion is
so much better than the immediate kind, that it is now generally
_preferred. There is, however, an improvement on it which was,
we believe, first proposed by Dr. Skerret; it is to substitute for a
pleximeter the fingers of the left hand. This mode of percussion
has the advantage of convenience as well as of yielding distinet
results.  Its adaptations are soon found out by a little experience
—in fitting the fingers to the inequalities of the chest, sometimes
singly, sometimes together, sometimes with their palmar surface
outwards, but generally with this applied to the chest and the
back to strike on, with other varieties of manipulation to be here-
after noticed.

To understand the varieties of sound of percussion, and their
situations in the chest, it is necessary to bear in mind how the
contents of the chest lie in relation to the surface. This varies
considerably in different healthy individuals, but the following
may be given as an average statement of the position of the
thoracic organs after an ordinary expiration. The lungs are in
contact with sll the upper and middle portions of the walls of the
chest. On the right sige they reach down to about the sixth rib
in front, and the eighth rib at the side, below which the liver
comes in contact with the walls, and still lower in the back. On
the left side they reach to about the seventh rib in front, except
within two or three inches of the sternum, where they seldom
reach lower than the fifth rib, there being a space of from one lo
two superficial inches under and to the left of the sternum, where
the heart lies in contact with the walls ; at the side they reach to
the eighth rib, whereabout they are bounded by the stomach and
spleen, which, with the colon, also bounds them behind, where
they reach a little lower. Inspiration greatly alters these limits,
both by raising the ribs and expanding downwards the lungs,
which then reach a rib lower, and a full inspiration may bring
them in contact with nearly the whole of the thoracic walls,
while expiration has the converse effect.

The sound on percussion corresponds with this deseription, and
by it we may therefore know the position of the organs ina
living subject. 'Thus in all the upper parts of the chest, before,
behind, and at the sides, the sound is clear, and equal on both
sides. There is also some clear pulmonary sound in the inferior

arts of the chest down to the limits to which the lungs reach.

ut below the fourth rib in front on either side, although the
lungs are in contact with the walls of the chest, their lobes are
not thick, and beneath them lie the liver on the right side and in
front, and the heart and stomach in front and to the left. The
vicinity of these organs modifies the sound on percussion, and the
more so, the nearer they approach to the surface, where the
lungs become thin towards their margins, until they quite give
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place to the peculiar sounds of these respective viscera about
the limits before named. There is, therefore, a very slight dead-
ening of the pulmonary sound below the fourth rib on 'Eh_E ﬂg]"ﬂ.
side, below the middle of the sternum, and below the third rib
near the sternum on the left; and this deadening increases down
to the margin of the lungs, where the sound has the perfect dul-
ness of the solids of the liver and heart. Further to the left the
sound takes more or less of the hollow tympanitic character of
the air-filled stomach. It appears, then, that the stroke of per-
cussion reaches to a considerable depth, to organs an inch or
more {rom the walls; and whatever it reaches, may modify the
sound. This suggests to us, that, by varying the force of the
stroke, we may make the impulse of percussion reach to different
depths, and derive the character of its sound from the superficial,
or from the deep-scated organms, as we will. Thus, where the
lung overlaps the liver, strong percussion will give a shorter
deader sound than gentle percussion, Strong percussion re-
ceives the character of its stroke from the liver, as well as from
the lung ; whilst gentle percussion, such as by filliping with the
finger and thumb, does not pass through the thin layer of lung,
and gives still the pulinonary sound. The same mode of percus-
sion may distinguish the utmost limiis of the lungs over the heart.
It is more difficult to determine by percussion the precise limits
of the lung on the left side; for, in consequence of the loudness
of the hollow stomach sound, and the facility with which it ma
be elicited, it is apt to disguise the pulmonary sound, even wit{
the most gentle percussion. In this case more may be done by
observing the amount of expansion of these parts by a full in-
spiration. The extent of this stomach sound varies according
to the state of gaseous distension of the stomach ; it not unfre-
quently reaches, in a slight degree, above the mammilla. There
is sometimes a slight dulness on the left side behind, correspond-
ing with the position of the spleen; and in case of enlargement
of this organ, the dulness may become extensive.

It must not be forgotten, that the motions of respiration may
produce changes in the character and position of some of these
sounds. Inspiration, as it enlarges the lung, renders the pulmo-
nary sound clearer, and extends it over every part of the heart,
and over a considerable portion of the liver. As the complete
and equal enlargement and contraction of the chest, as seen
and felt, are signs of the free conditions of the respiratory organs,
so the sound on percussion becomes an additional sign of the
healthy action, in proportion as the clear pulmonary sound is ex-
tended at each expansion of the chest.  Percussion iz a test, there-
fore, not only of the statical condition of the lungs, but of their
dynamical state also. This point is not enough attended to by
auscultators; yet the neglect of it not only would deprive us of
additional signs, but would tend to render deceptive the results
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of statieal percussion. . For example, in judging of the goodness
of sound on percussion, we generally compare the sounds on the
two sides of the chest, where in health the structures and sounds
are the same ; but if we do not attend to the movements of res-
piration, we may strike one part when the chest is contracted,
and the other when it is full, and obtain results which differ from
this cause only, and not from any internal change. In practising
comparative percussion, therefore, in cases requiring delicacy, it
is proper to desire the patient to hold his breath for an instant
while the comparison is made; and it isoften useful to try the sound
when the chest is expanded to the utmost, when it is contracted,
and in the intermediate states.

The varieties in the sound of percussion from special diseases
will be considered when those diseases are deseribed, but a few
examples will be useful here to illustrate the subject. The indu-
rations of the upper lobes of the lung are often small, and so scat-
tered through its substance, that they scarcely affect the sound
on percussion; but by a full expiration, they are brought closer
together, and if more on one side than on the other, they may
then sensibly deaden the sound on that side, especially if gentle
percussion be used below the clavicles, and not on a very small
surface. Again, the indurations, especially if of some standing,
tend to restrain the lung from its full expansion; and if there be a
difference on the two sides, it thus may be detected only on a full
inspiration. In the disease called emphysema of the lungs, the
air-cells are permanently dilated : they contain an unusuval quan-
tity of air, which expiration cannot expel: this may be detected
by percussion used as a dynamical test; the regions of the heart
and middle part of the liver being covered by the permanently
distended lung, give, even after expiration, a clear sound. There
is one more point to be noticed respecting percussion at the ex-
tremes of the respiratory act. Full inspiration makes the sound
clearer: full expiration has the contrary effect; but they both raise
the note a little; they make its pitch higher. This is in conse-
quence of forcible inspiration or expiration, which are muscular
actions, straining the walls of the chest, and thus rendering their
\ri‘IjJratinns quicker, and therefore the sound higher, as in tightening
a drum.

It is unnecessary to add more on the principles of percussion ;
but it will be useful to give some directions with regard to the
practice. In this as in every other art requiring some manual
dexterity and the exercise of the senses, practice is necessary to
familiarise the beginner with the phenomena and the mode of ob-
taining them. :

In obtaining the sounds of percussion, he soon finds that some
dexterily is necessary even in mediate percussion, which is the
easiest mode. The fingers or pleximeter should be closely pressed
on the walls of the chest: and if the object be comparison be-
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of inspiration. On its way to the most expansible parls of the
lungs, the fine tubes and cells, it strikes against the 3]*‘-1&5 and
angles of the larynx, trachea, and its ramifications, with force
sul%il::ienl to produce a particular hollow blowing sound. We
may hear this on applying the ear to the fore part of the neck,
or at the top of the sternum. As the current of air becomes
subdivided and spread in the small bronchi, it loses a part of its
veloeity, and the sound becomes of a more diffused and less hol-
low character: it is more like the sighing of a gentle breeze
among the leaves of trees; and in passing into the cellular ter-
minations, all of the hollow tubular sound is lost, as may be per-
ceived on applying the ear to most parts of the chest where the
lungs lie. %‘his sound seems to depend here chiefly on the im-
pulse of the air against the angles and sides of the minute tubes
and cells, but parily also on the opening and stretching of these
cells, and perhaps partly on a propagation of the louder sound
of the passage of air in the larger tubes. Where inspiration
ceases, expiration begins; and a portion of air is pressed out of
the cells and small tubes by the collapse of the walls of the chest,
and by the contracting properties of the pulmonary tissues. There
is a remarkable difference between inspiration and expiration ;
in inspiration air is the moving body, and rushing through the
tubes distends the passive lung: in expiration the lung is the
moving body, and E}F its contraction (backed by external pres-
sure) drives before it the passive air. In either case there is a
pressure exerted between the air and the interior of the cells,
and doubtless this proves the means of assisting the chemical
changes that take place. But it is plain that there must be a
difference between the sounds of inspiration and expiration. In
inspiration air moving with some velocity meets with the resist-
ance of the angles and sides of the tubes and cells which it has
to dilate. Here must be sound in the whole passage of the air,
from the nostrils down to the pulmonary cells. In expiration the
motion begins with the lungs; and the air passively yielding to it,
there is not motion or resistance enough to produce suundg. until
by the converging together of the small tubes the impelled air is
gathered into a current in the larger tubes, where, impingin

against their sides with its now acquired velocity, it at Eenglﬁ
produces sound. These remarks explain why in natural inspira-
tion there are three kinds of sound produced by the motion of
the air through different parts, and hence called tracheal, bron-
chial, and vesicular. In expiration there are at most only two,
bronchial and tracheal. These differences, which were over-
looked by Laennec, have been noticed by Andral, Louis, and Dr.
Cowan, whu_ ascribe their discovery to the late Dr. Jackson, a
young Amerlpan, who studied at Paris. They deserve attention,
and are obviously dependent on the causes which have been
mentioned. It is needless, however, to distinguish them in ge-
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puerile respiration. So, also, by rendering the respiration quicker
and more energetic, it may be made to sound loud in those cases
in which it is naturally faint, as by the quick short breathing just
mentioned, or, better still, by desiring the person to hold hisbreath
for a while ; the quick strong inspiration which follows, is noisy
enough. Disease sometimes brings about this same change;
thus, il a considerable portion of the lungs be obstructed, the
force of the act of breathing will be eoncentrated on the remain-
ing portions, and the air wﬁl be carried in and out of them with
unusual energy and noise. Hence Andral terms this partially
increased respiration supplementary. So also, under some cir-
cumstances, without any obstruetion, the want of breath may
be increased, as it happens during moderate exercise, in some
degree during digestion, and on exposure to cold ; here the whole
respiration is more energetic and its sound louder. Further, as
the act of breathing depends on a particular impression of the
nervous system, so it may be supposed, when this system is pre-
ternaturally sensitive, the ordinary impression produces an in-
creased eflect ; here, again, the respiration becomes more ener-
getic and noisy. This appears to be the chief cause of the in-
creased sound of respiration in fevers and other diseases where
the nervous sensibility is exalted. Lastly, it is possible, by an ex-
ternal restraint of some parts of the chest, to render the sound of
respiration louder in other parts. Thus, by inclosing the abdo-
men and lower part of the chest in a tight belt (and the experi-
ment is already prepared in the persons of tight-laced females),
the sound of respiration is made unusually loud in the upper parts
and it may be seen by the heaving of these parts how their mo-
tions are ar.:lgmenled. Acute pain or tenderness of some of the
parts moved in respiration would have somewhat of the same
effect as a ligature, for it would cause an instinctive restraint of
these parts, which would throw on others supplementary labour.

It appears, then, that there may be much variety in the sound
of respiration without disease of the lungs; and except in the case
last mentioned, it is where there is a comparative discrepancy in
the several parts of the lungs rather than any absolute diflerence,
that disease of these organs is indicated. Thus, if we find the
respiration loud on one side and obscure on the other, or clear
in the lower part of the chest, indistinct in the upper, we may
well suspect some obstruction to exist in those parts where the
sound is obscure ; and the nature of that obstruction is then to be
tested by percussion and other means.

There is another kind of variation in the respiratory sound
that has not been attended to—that which affects its duration.
In this, as in other varieties, there are absolute differences in dif-
ferent individuals, and in the same individual under different eire
cumstances ; but we shall only notice the comparative discrepan-
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to its being permanently present when such slight inflammation is
constantly kept up by the irritation of adjacent tubercles in an
incipient state.

When there is more liquid, not viscid, in the smallest tubes and
terminal cells, the rhonchus has a still more crepitating character,
and resembles that heard on applying the ear near the surface of
a liquid slightly eflervescing, such as champagne or botiled cider.
This is the subcrepitant rhonchus, which is heard in cdema of
the lungs, humid bronehitis, and other affections in which liquid
and air occupy the extreme tubes, and are forced through each
other in the motions of breathing. \

But the most perfect and equal erackling is that of peripneu-
mouy, and is therefore called the erepitant rhonchus; it exactly
resembles the sound produced by rubbing slowly and firmly be-
tween the finger and thumb a lock of one’s hair near the ear.
We believe that this sound depends on the forcible passage of air
through a little viscid mucus in the finest tubes, narrowed by
congeslion and deposit around them, but we shall have occasion
to invesli%ale this subject under the head of Pxrumoxnia.

Of all these diflerent rhonchi, we may repeat what we said of
the morbid sounds of respiration, that they may occupy the
whole of the respiratory movements, or be confined to part of
them. Thus, an obstruction which is sufficient, at the commence-
ment of inspiration, to cause a rhonchus, may be insufficient
when the tubes are dilated by the distension of a full breath, or
there may be the converse; an obstruction which is total in low
degrees of respiration and stops all sound, in forced or extensive
efforts, as in coughing, occasions a rhonchus. ‘This suggests to
us the propriety of using these different degrees of respiration to
test the nature and extent of bronchial obstruetions. It may also
be inferred from what has been said, that the different stages and
degrees of force in respiration may change the note of the differ-
ent rhonchi, and thus produce such a variety as that which we
hear in the chests of some catarrhal and asthmatic patients.
Laennec vsed to call this combination of piping sounds rhonchus
canorus. It may be readily conceived, too, that these several
rhonchi may be variously combined, or exist at the same time in
different parts of the lung, and give rise to numerous combina-
tions which it is needless 1o dwell on. It has been stated that the
loudness of a sonorous or sibilant rhonchus is no proof of the
severity of the disease ; nor is the fact of its being audible over
the whole chest, unless the respiratory murmur be at the same
time absent or very feeble in parts. But the presence of the
bubbling or crepitant rhonchi does imply mischief proportioned
to its extent; and if they are heard over a large space, and
accompanying the whole act of respiration, diminishing or
destroying the natural murmnur, they denote disease of a very
serious character, becavse, as our hearing informs us, there is an
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voice may not fully enter it; but there may be a tinkling or hol-
low reverberation in it, like that in a phial. This is an echo
modified by repeated reflection, and constituting a separate note.
It is called amphoric resonance, or metallic Hﬂkﬁnf, according lo
the character of the sound. It may be produced in the cavity
left by a large vomica or abscess, or by several of these running
together ; but its more common seat is the sac of the pleura, into
which the air has entered through a fistulous opening from the
lung. This being the resonant or echoing cavity, it is plain that
not the voice only, but the breathing and cough also, especially
if -they be accompanied by a huhhﬁng through the fistula, will
have more or less of this tinkling or bottle sound.

Besides these various positive phenomena of the voice, the ab-
sence of the vocal fremitus is sometimes a valuable sign. It has
been stated that this pectoral fremitus can be felt as well as heard.
On applying the hands, one on each side of a healthy chest, the
vibrations may be felt nearly alike on both sides. Liquid in the
pleura will generally more or less destroy this fremitus ; and the
difference which it produces between the two sides is ofien a very
valuable sign of the presence of liquid. Consclidation of the
lung, again, will increase the vibrations, or make them even
stronger over the bronchial tubes. In cases where one side is
quite dull on percussion, we may often thus easily distinguish
whether the dulness is caused by consolidated lung or liquid in
the pleura, which is a point of great importance.

Besides the sounds produced by air and the voice, there is
sometimes one produced by the motion of the lung against the
ribs. The lungs, although they nearly follow the motions of the
chest, do not move quite with it, especially in the lower parts,
where the descent of the diaphragm drawsthe lungs downwards
whilst the ribs are rising. But in the patural condition the sur-
faces of the pulmonary and costal pleura are so smooth, and so
well lubricated with serum, that although there is motion, there
is not resistance enough to that metion to cause sound. But if
these surfaces become uneven by the deposit of rough matter on
them, or by an irregular distension of the tissue by solids or air
under them, there may then be a rubbing sound with the motions
of respiration; this occurs in pleurisy and emphysema of the
lung. This rubbing sound is often the more evident in these
cases, because the same disease, by preventing the proper expan-
sion of the lung, causes less harmony than usual between its mo-
tions and those of the chest.

The foregoing description of the acoustic phenomena of the
chest connected with respiration may perhaps be considered
rather minute, and it is hardly expected 1Ea.t the student will be
able easily to master all the details ; but if sufficient attention be
paid to the principles that have been explained, the various phe-
nomena which are illustrations of these principles will become
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pel, that speedy suffocation seemed inevitable. In some cases,
the act of expectoration may be favoured by another kind of ac-
tion, in which the expiratory muscles are concerned, that of vomit-
ing; and we shall find hereafter, that some emelics may exert
an influence of an important nature on the bronchial tubes, be-
sides this mechanical one.

The character of the expectoration frequently furnishes us
with very instructive signs. It is the produet of diseased action,
and in its physical or chemical qualities it may inform us some-
what of the nature of that action, of the eondition, and some-
times of the position, of the parts from which it comes. As,
however, we have seen that the effort of expectoration is some-
times unsuccessful, there may be no expectoration to judge of;
and besides this instance, most children and some adults can-
not spit out what they expectorate, but swallow it. .

The basis of expectoration generally is the secretion of the mu-
cous membrane of the air-tubes. This is naturally a transparent,
colourless, slightly glutinous liquid, like thin mucilage. The
chief animal matter which it contains is that called mucus, which
seems to be a sort of imperfectly coagulated albumen, and the
varieties of sputa presented by disease commoniy depend on an
unnatural condition or quantity of this animal matter. There is
also saline matter, which may vary in guantity, and so may the
proportion of water. From the recent experiments of Dr. Gold-
ing Bird, as well as those of Dr. Babington and Mr. Brett, it
would seem that the condition of the animal matter in the expec-
toration depends in great measure on the proportion of saline
matter with which it is combined, this being in abundance in
transparent and viscid expectoration, and defective in the opaque
kind, with little viscidity, and least of all in that which is abso-
lutely purulent. Dr. Babington found, that on mixing pus with
a solution of common salt, after a time it became converted into
a nearly transparent viscid mass like mucus; and Dr. G. Bird
rendered the physical and chemical resemblance perfect by
adding a little soda, and then passing a current of carbonic acid
gas through it.  (Guy's Hospital Reports, No. vi.) Mr. Brett, in
a valuable communication to the medical section of the British
Association in 1837, states that he found the saline matter of
transparent viseid mucous expectoration to amount to from 20 to 33
per cent. of its solid matter, whilst that of the opaque viscid mu-
cus of chronie bronchitis was from 16 to 23, and the puriform
expectoration of the last stage of phthisis was only from 9 to 10

er cent. These researches confirm the opinion we have long
eld, that the difference between mucus and albumen seems to
consist in their physical condition, rather than in their chemical
constitution. Mucus is a transparent glutinous matter, not coa-
gulable by heat, as liquid albumen is, and not solid and opaque
like coagulated albumen ; but on ultimate analysis it is not found
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plementary respiration by pressing on the abdemen or on the
healthy side, and then desire the patient to cough, or to take a
sudden long breath. If there be any exalted sensibility or tender-
ness, it is pretty sure to be discovered by this means; and we
have several times met with patients who denied having any
uneasiness or tenderness, yet they winced at the pain developed
in this way.

As a general rule (not however without some exceptions), we
may consider a fixed permanent pain, or a permanent tenderness,
which depends on the same pathological cause, an indication of
inflammation, or congestion, or some analogous condition of the
vessels; and when present it deserves attention, not only as an
object of treatment on its own account, but also as an index,
which together with the pulse, cough, fever, and other gencral
symptoms, shows the increase and diminution of the complaint,
and the effects of remedies, even before these become manifest
from the physical signs.  Still, if we trust to it alone, it will nega-
tively deceive us in those numerous cases of extensive disease in
which it is absent, or scarcely complained of; and it will posi-
tively deceive us in those cases in which modified nervous sensi-
bility—a mere neurosis—is the only or the chief disorder.

We come now to examine shortly the natare and value of the
symptoms which diseases of the organs of respiration develop in
other functions. :

Physiology indicates the close relations which subsist between
the organs of respiration and those of circulation; and prepares
us to expect that discase in the former should disturb the latter,
and develop symptoms in the function of circulation. Accord-
ingly we find such symptoms in the state of the arterial pulse,
and in that of the superficial capillary and venous parts of the
eirculation.

The pulse. The pulse has for ages been relied on as a guide
in the diagnosis and treatment of all diseases; but those who have
had much experience, know how fallacious it sometimes proves;
and those who have had little experience must acknowledge that
itis very difficult to distinguish the varieties of the pulse from one
another. Some of the fallacies and difficulties connected with
the pulse as a sign, appear to arise from our studying it too em-
pirically,—from our not rationally considering those elements on
which its varieties depend, and a knowledge of which would
enable us to understand and to foresee the circumstances which
are capable of producing these varieties. To guide the student
to this knowledge, we will give a brief analysis of the nature and
varieties of the pulse of arteries.

The arterial pulse is caused by the jets of blood thrown at cer-
tain intervals -:rfP time into the arteries by the contractions of the
ventricles of the heart. The motion originates exclusively in
these contractions, although it may be modified by the blood






































































































TRACHEITIS ( [reatment). 97

treatment, it generally leads to a fatal termination, and it often
baffles the most active measures. According to the statements
of M. Double, the mortality in the present day is nearly one-half
of the whole numbers attacked : formerly, when the treatment of
the disease was less understood, it amounted to nearly four-fifths.
Whenever, therefore, the disease has declared itself by the croupy
inspiration and difficult breathing, the patient is to be considered
in great danger ; and this danger is increased in proportion to
the time during which the breathing continues to be oppressed.
The supervention of convulsive paroxysms of cough, also, brings
the patient into immediate jeopardy, either of sudden suffocation
or convulsions, or of speedy and often fatal collapse. The pro-
portionally small size of the larynx in children, compared with
adults, no doubt adds, as Dr. CuPland remarks, to the danger of
the disease ; but we cannot admit that it is a predispusinF cause,
as Dr. Cheyne has supposed. In the confirmed stage of croup,
the chief hope is in the removal of the albuminous exudation by
coughing and vomiling, or by the free expectoration of muco-
purulent secretion, 'The vital forces are not often sufficient to
accomplish this; but cases have occurred, in which by these
means children have been snatched from the jaws of death, and
recovered speedily or slowly according to the bodily strength
and the freedom of the organs of respiration from remaining
disease. The coexistence -::-% bronchial or pulmonic inflammation
much increases the danger of severe croup; but it does not ren-
der the case quite hopeless ; and the slighter attacks of croupy
inflammation supervening on bronchial inflammation, are less
dan_sl;eruus than the severe forms of the simple disease.

Treatment. The curative indications in croup are well stated
by Dr. Copland. 1. To diminish inflammatory and febrile action
when present, and to prevent, in these cases, the formation of a
false membrane, or the accumulation of albuminous matters in
the air-passages: 2. When the time for attempting this has
pass.ad, or when it cannot be attained, to procure the discharge of
these matters: 8. To subdue spasmodic symptoms as soon as they
appear: and, 4. To support the powers of life in the latter stages,
so as to prevent the recurrence of the spasms, and to enable the
system to throw off the matters exuded in the trachea. (Dict.
of Pract. Med.)

If the disease is in its earliest stage, described as that of in-
vasion, the first indication should be pursued with promptitude
and energy. An emetic of tartarised antimony or ipecacuanhais
the first and best remedy in all cases; and in the slighter ones it
mady cut short the disease, especially if followed by a warm bath
and a dose of calomel and James’s powder, repeated every two
or three hours, and carried off, if necessary, by a dose of castor
oil. In general, however, the relief is not complete, and the pulse
becomes harder and the countenance more flushed after the
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operation of the emetic. If there be considerable fever, and the
other symptoms of the invasion be pronounced, it is proper at
once to resort to bloodletting with as much freedom as the
strength of the patient will bear. Dr. Cheyne recommends vene-
section to be practised (in the jugular vein of very young children)
ten minutes afier the exhibition of the emetic: by this mode, the
loss of a few ounces of blood induces vomiling followed by faint-
ness, which lasts for some time, a_powerful impression being
made at a small expense of blood. For severe cases he advises
a repetition of the bleeding in two or three hours; and leeches,
if necessary, afterwards,—avoiding their application to the
larynx, because, in case of excessive bleeding, pressure eannot
well be applied there.  Dr. Copland thinks that, for town prac-
tice, bloodletting by cupping between the shoulders or to the
nape of the neck, or leeches to the top of the sternum, is prefer-
able to venesection ; and he states that the loss of little more
than an ounce or an ounce and a half of blood for each year of
the patient’s age can well be borne, whilst the nausea from the
emetic continues. M. Guersent recommends the bleeding before
the emetic, for which he prefers ipecacuanha. As it appears to
be a great object to reduce the inflammatory action without an
excessive loss of blood, and as bloodletting alone is rarely suffi-
cient to cure croup, the plan recommended by Dr. Cheyne is to
be preferred ; but we think with Dr. Copland, Goelis, and other
writers, that local bleeding will generally be sufficient in young
children, and all that are not plethoric. '

In the second stage, when the symptoms are t'uﬂly developed,
and the stridulous dyspneea permanent, bloodletting is less effectual,
and not so well borne: it can, therefore, only be used at the
earlier period of this stage, and then with caution : the albuminous
effusion having then taken place, which bloodletting will net re-
move, our endeavours must be also directed to fulfil the second
and third indications ; and these are, in the first instance, still
best pursued by remedies called antiphlogistic.  Of these, the most
powerful are antimonial and mercurial medicines. Dr. Cheyne
first recommended tartar emetic in 1801 ; and stated, in 1882,
that he had found no other remedy worthy of confidence in the
second stage of croup. The dose is from a quarter of a grainto
half a grain repeated every half hour or hour, until it induce sick-
ness; and then hourly whilst the inflammatory symptoms continue,
as long as the strength of the patient will admit. Dr. Stokesand
Mr. Porter follow Dr. Cheyne in recommending this remedy as
;he chief one in croup: the former places it above blood-

etling.

Th% late Professor Hamillon of Edinburgh, J. P. Frank, Mi-
chaelis, and others, depend chiefly on calomel in large doses, as
first recommended by Dr. Rush of Philadelphia. The long and
extensive experience of the former physician at Edinburgh, where
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the disease prevails much, entitles his advice to our attention.
He recommends large doses to be given and repeated at inter-
vals of one or two ghnurs, until they cause dark green stools: a
very large quantily is sometimes required to produce this effect,
relief generally ensuing on their appearance, but notbefore. The
remedy thus given, sometimes causes great exhaustion, which is
1o be counteracted by wine or other stimulants.  After venesec-
tion and an emeltic in the first instance, Dr. Hamilton places im-
plicit confidence in calomel, which he considers to have a spe-
cific operation, and not that of a purgative or derivative merely.
We have found this remedy a most valuable one, especially in
the less sthenic and more spasmodic form of the disease ; but we
do not consider its operation to be different from that in other
diseases of children, such as pneumonia and hydrocephalus, in
which, as soon as it aflects the system, it causes copious spinach-
like evacuations. It probably acts both by derivation and by
diminishing the albuminous contents of the blood, as well as by the
peculiar alterative or sorbefacient operation which il exerts in
inflammatory diseases, when it affects the system, and which is
visible in the case of iritis. In all severe inflammatory cases we
confide in tartar emetic and calomel used conjointly, rather than
on either separately. The tartar emetic may be given in the
manner recommended by Dr. Cheyne, taking care to walch in
very young children against the symptoms of sudden depression
that sometimes come on during its use. The calomel is best
given in large doses, once, twice, or thrice in the day, so that it
may act freely on the bowels. From two to four grains for
children below the age of two years, and from four to twelve
grains above that age, according to the strength of the subject,
and the violence of the inflammation, are more effectual than
smaller doses more frequently repeated. If the bowels are irri-
table a minute quantity of opium in Dover’s powder, or in the
Pulvis Opiatus, should be added ; and if there has been diarrheea,
the Hydrargyrum cum Creti in double gquantity may be substi-
tuted for the calomel, but is much inferior in amipglﬂgistiﬂ poOwWer.
Blisters have been generally recommended immediately alter
bload-letting ; but their application requires caution, particularly
in very young subjects, in whom they are apt to cause sloughing.
In such cases, silver paper or gauze moistened with oil should be
placed between the blister and the skin, and the blister should not
be left on for more than three or four hours. The nape or side
of the neck is the best place for applying them, and not the throat,
for this is 100 near the inflamed part. In consideration of the
deep-seated character of the inflammation, we shonld anticipate
a more effectual result from counter-irritation by tartar emetic,
which has a deeper and more permanent operation than blisters.
The sides of the neck should be rubbed downwards with a brush
or coarse flannel until they are red, and then with a sponge or
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flannel dipped in a saturated solution of tartar an'!ntin for five or
ten minutes: this leaves a vivid erythema, which in the course of
a few hours forms a great number of small pustules, which dis-
charge a sero-purulent fluid for several days. A more specdy
mode of counter-irritation, and one well suited to the spasmodic
variety of croup, mighl Prﬂbﬂh}j’ be found in that by strong liquid
ammonia, in the manner described by Dr, Johnson : he found that,
by two minutes’ application of lint moistened with this liquid, and
covered with a wooden pill-box, or a wine-glass, a number of
small vesicles were produced ; and by this means a suppurating
surface could be quickly obtained.

The second indication to procure the discharge of the products
of inflammation in the trachea, is to be attempted through the
operation of emetics and expectorants. The tartar emetic before
recommended is the most spitable medicine whilst the pulse re-
tains its foree and regularity ; and it may be pushed to the extent
of inducing vomiting two or three times in the day, if the hourly
doses should be insufficient 1o have this effect ; but this must not
be done without caution and due regard to the strength of the
patient. When the inflammatory symptoms have in great mea-
sure subsided, and the continued croupy breathing is eaused b
the false membrane with spasm, a less debilitating emetic, sue
as tincture of squills (3ss ad %j) with sub-borate of soda (gr.x
ad gr. xx), in warm decoction of senna or infusion of chamomile,
or ipecacuanha wine (3ij ad 3ss) with ammoniated tincture of
valerian (mxv ad 3ss) in som€ convenient vehicle. Looseness
and fluidity of the secretion of the air-tubes, and a consequent
facility to expectorate it, are materially promoted by alkaline
medicines, which seem to possess considerable attenuant power.
Hence, probably, the efficacy of warm alkaline baths, which have
been recommended by several authors, and which are useful ad-
juvants to the other remedies both in the early and later stages
of croup. In the early stage, the temperature may be about 92°;
but when the inflammatory stage has subsided, it should not he
less than 96°; and this heat should be kept up during the whole
time of immersion, which may be from half an hour to an hour,
or even more, il it afford marked relief. It has been advised by
some writers to promote expectoration by means of inhalation of
the steam of hot water, rendered stimulant and antispasmodic
for the after stages by additions of camphor, @ther, and ammonia.
The application of these remedies is not easy in young subjects,
especially when the breathing is already so embarrassed ; but
they may be sometimes advantageously used, particularly in the
more spasmodic cases, by holding under the patient’s mouth a jug
of very hot water with the medicines added. The use of a ster-
nutatory, in form of strong snuff’ gently blown into the nostrils,
has also been found to aid the removal of the albuminous deposit
from the air-passages, and in a measure to relieve the symptoms,
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swelling of the laryngeal membrane. If the attack be severe,
there is fever, with loss of appetite, and pains of the back and
limbs; and in almost every case an unusual degree of chilliness
and sensibility to cold. The disorder is at its height generally
ahout the third day, and then begins to decline ; the flow from
the pitoitary membrane becomes more scanty and viscid, and
less acrid, the lachrymation ceases, the swelling and obstruction
diminish, while the headach and other symptoms proportionately
abate, and between the filth and sevenih day the disorder may
be entirely removed. Not unfrequently, however, fresh cold is
taken from the slightest cause, and the coryza, with iis attendant
symptoms, is kept up for a longer time ; and so long as the secre-
tion is copious and thin, no amelioration of the other symptoms
takes place. Still more commouly, as the irritation of the nasal
passages subsides, that in the throat and larynx begins. The in-
flammation seems to be of the ecreeping or erysipelatous kind ;
and may wander along the Eustachian tube, causing dulness of
hearing, perhaps with earach; aluong the fauces, causing sore
throat; and down the wsophagus into the stomach, occasioning
slight gastritic dyspepsia. Its more common course, however, is
down the air-tubes, giving rise to the bronchial form of catarrh
10 be presently described.

Coryza not unfrequently attacks infants, and so obstructs the
nostrils, as to interfere with the process of sucking, in which
nasal respiration is necessary. The child leaves off repeatedly,
becornes fretful, and sometimes purple in the face, in a few
seconds after each time of taking the nipple. In children pre-
disposed to convulsions, these efforts, and the disturbed circula-
tinﬁn ensuing from them, sometimes prove the exciling cause of
a nt

When catarrhal inflammation extends to the upper bronchial
tubes, constituting a form of mild bronchitis, it commences with
coryza, or sore throat, and increases as the latier affections
diminish ; but in persons who are liable to coughs, it ofien is the
first eflect of exposure to cold. The first symptom is sometimes
a feeling of coldness at the top of the sternum, with roughness
or dryness in the throat, which ocecasions frequent atlempts to
scrape the throat. Then follow sensations of heat, tightness,
soreness, or pain in the same part, with a cough, which is at first
short and dry, but soon becomes longer, more urgent, and ac-
companied by the expectoration of a glairy, saline tasted, trans-
parent mucus. This secretion, so far from relieving the cough,
obviously agaravates it by tickling and irritating the glottis, and
probably possesses somewhat of the same acrid quality with that
of coryza. This acrimony may be owing to the increased pro-
portion of saline matter, which not only is evident to the taste,
but has been chemically shown by Messrs. Brett and Bird to exist
in the expectoration of bronchitis. The full development of
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membrane has lost its diseased action, the discharge will return,
and the complaint be as severe asever. But if, when the discharge
has ceased after twenty-four or thirty-six hours of abstinence
from liquids, means be taken to keep up the natural secretions,
as by exercise, with a warm state of the surface, a little liquid
may be taken with impunity, the bulk of the circulating fluid
being still below the amount at which it can readily suppcliy any
demand from the irritation of the diseased membrane. This is
probably the physiological principle of the curative influence of
the dry treatment on catarrh. It is very essential for its success,
that it should be applied in the early irritative stage of the com-
plaint; and it is most effectual when the catarrh affects chiefly
the nasal membrane. If there be any fever, and especially if the
state of the bowels require it, an aperient with an antimonial
should be given ; for this favours that free state of the secretions
on which, as we have seen, the efficacy of the dry plan depends.
In milder cases, this is not necessary. For similar reasons, it is
desirable that the solid food be not of a too rich or heating kind ;
for this, undiluted by liquid, might be apt to disagree. gBrea-::l,
or any consistent farinaceous food, with a little butter, vegetables,
white fish, white or gelatinous meats, light puddings, and dried
fruits, are suitable articles for a dry diet. Alithough a total
abstinence from liquids is the mest eflectual, yet, taking about a
tablespoonful of tea or milk with breakfast and the evening meal,
and a wine-glass full of water on going 1o bed, does not prevent
the success of the plan, whilst it diminishes its discomfort. But
the suffering from this voluntary privation is trifling in comparison
with that from a severe cold ; in fact, except with those who are
habitually thirsty, it is rather negative than positive, arising from
the imperfect enjoyment of eating withont drinking. A great
advantage of this plan is, that it does not interfere with common
active pursuits, and needs no pursing or confinement. In fact, if
eare be taken to prevent the surface from being chilled, exercise
in the open air promotes the success of the plan, by favouring
the natural secretions, On the other hand, those who treat their
colds by slops and diluents, which act chiefly by increasing the
perspiration, will suffer from the least transition of temperature,
which will have a greater influence on a [reely perspiring surface.
The time necessary to effect a cure by the dry plan will vary
in different individuals, according to the present quantity of their
circulating fluid, the activity of their secretions, and the intensity
of the catarrhal disease; and also, somewhat according to the
hygrometric state of the air, longer time being always required
when the weather is cold and damp. On the average, forty-eight
hours of abstinence will be sufficient. We have known thirty-
six hours enough; but some severe and obstinate cases require
three days. The period may generally be somewhat shortened
by exercise and warm clothing, or lying in bed, or by commencing
16
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no efforts of coughing were able to remove; but these are tn'he
considered as accidental cases ; and generally the expectoration
comes at last,'to the temporary relief of the breathing even in the
most severe cases. But the continnance of the disease tends to
induce permanent lesions of the pulmonary texture, particularly
dilatation of the tubes and ecells, which tend more conslantly to
injure the function of respiration, and sometimes eventually to
destroy life. :

Treatment. Depending, as this aflection generally does, on
counstitutional causes, it requires general treatment as well as mea.
sures calculated to improve the condition of the affected mem-
brane. A due management of the diet, avoiding all acid, rich,
and irritating articles of food, the promotion and regulation of
the excretions by the appropriate combinations of mild aperients
and diuretics, such as blue-pill, ipecacuanha, rhubarb, aloes, nitre,
colchicum, &ec., followed by mild alterative tonic medicines and
suitable exercise, are the measures best calculated to restore and
maintain that balance and tone of the sanguiferous system, which
is incompatible with the congestive distensions of its parts.

With regard to the remedies directed to the congested mem-
brane, it is not found that those useful in bronchitis are of much
avail here. Bloodletting produces little impression. Dry cup-

ing and other means of derivation are occasionally of more use.

timulating applications to the surface of the chest, such as tor-
pentine and vinegar or ammonia embrocations, or pitch plasters,
or even dry rubbing, are frequently of temporary advantage.
There are however means of increasing the bronchial secretion,
and thus reducing the congestion, which, as temporary remedies,
have considerable efficacy. We have before noticed the pro-
perlf which alkalies seem 1o possess, of determining to the bron-
chial surface; and we have now to notice in addition their
attenuant or dissolving power, which diminishes the tenacity of
the bronchial secretion, augments its quantity, and thus facilitates
its expulsion. Their action is probably in great measure
chemical. We know that alkaline remedies render the urine alka-
line, and therefore increase the alkaline qualit y of the blood.
Now there is no solvent of mucus more powerful than alkalies;
and it is easy to conceive that an alkaline state of the blood can
scarcely be compatible with the formation of tough solid mucus.
Having followed the example of Laennec in using this class of
remedics, we have found them very beneficial in promoting
expectoration, and relieving the dyspneea of dry catarrh. The
Liquor Potasse (mxx to xl), carbonate of soda (gr. x to xx), or
carbonate of ammonia (gr. iij to vj), may be given three or four
times a day, with squill, ipecacuanha, or colchicum, and some
narcotic, according to the general state of the system and the
prevalence of particular symptorns. Laennee recommended also
the use of alkaline baths, and of sulphur baths in cases compli-
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attack and removal, and the irregular duration of th_e aflection.
Thus it commonly occurs in nervous or hysterical subjects.  The
attacks are excited by strong or peculiar odours (such as the
smell of a stable or of ipecacuanha), close rooms, sudden cha

or particular conditions of the atmosphere, irritations of the
stomach, mental emotions, disordered menstroation, and the like,
These causes often suddenly bring on an attack, which, if severe,
obliges the patient to assume a remarkable and very characteristic
attitude. The body is bent forwards, with the arms resting on
the knees; the chest is contracted, with the feeling of a tight cord
or heavy weight upon it ; the face is suflused, accompanied with
an expression of great anxiely and disiress; the veins are turgid,
and the perspiration copious, whilst all the muscles of respiration,
ordinary and supplementary, are brought into full action in order
to introduce air into the chest.

With what amount of success these efforts of respiration are
made, may be known by applying the ear to the chest, where,
in spite of the force of the motions, scarcely any sound of passing
air is heard. The contractions of the museles ofien give an
external muscular sound ; but within the chest there is only a
very faint respiratory murmur, with occasional whistling or
wheezing. The violent action of the museles of inspiration seems
to diminish rather than to increase the estrance of air: but when
the eflorts are less violent, especially towards the end of the
paroxysm, now and then the air is heard to enter freely, as if the
obstacle were suddenly removed, but at the next breath there is
the same obscurity as before. At these temporary returns of the
respiratory sound we must sufpl:rsxz that the spasm of the bronchial
muscles is for the moment relaxed ; and Laennec has peinted out
a method of causing at will this relaxation, the consideration of
which may be useful in enabling us to discover the nature of the
disease. If we desire a patient who labours under the asthmatic
spasm to restrain his efforts of breathing, and to hold his breath
altogether for a few seconds, or, what amounts to the same thing,
to count with his voice as many numbers as he can without
taking breath, and then as quielly as possible to breathe again,
the air will be heard to enter freely into every part of the iunﬂ
but in a breath or two afier the spasm regains its hold, and
respiration becomes as obscure as ever.

ﬁuEnner: used to say by way of explanation that the spasm
was thus overcome by surprise ; but this expression gives no
distinet physivlogical reason for the phenomenon. 1t does not
seem to be explicable without assuming that there is a temporary
reluxation of a tonic spasm of muscular fibres; and this relaxation
we would aseribe to an increased degree of the same cause which
usually induces the contraction of the same fibres. It is probable
that the contraction of the circular fibres of the bronehi, excited
by a certain degree of foulness of the air that is within them, 1§
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very young; and on the other hand it often accompanies other
severe kinds of cough in children, in whom the aperture of the
glottis is small and disposed to contract. This is further illustrated
by the result of auscultation. On applying the ear to the chest of

a child during a fit of hooping-cough, one is surprised to hear so
little sound of respiration within the chest with all the violent
external motions; and during the sonorous back draught, there is
scarcely any sound of air entering the pulmonary tissue. This is
to be ascribed to the continued contraction of the glottis and
large bronchial tubes preventing the air from penetrating to the
vesicular texture with sufficient foree to produce the ordinary
respiratory murmur; for in the convulsive cough of adults there
is no obstrocted hooping inspiration, but a full forcible one which
is heard loudly in all I{:-arls of the chest. The other physical signs
of pertussis do not difler from those of mild bronchitis ; there being
often variable sonorous, sibilant, and mucous rhonchi in the upper
and middle parts of the chest. The fits of coughing generally
terminate in the discharge of a thin glairy mucus; and such is
the violence of the action of the abdominal muscles that the con-
tents of the stomach are often forced up by it. The termination
of the cough in vomiting is merely the result of the violence of
the action which produces the cough: as soon as the muscular
efforts have compressed the chest as far as it will yield, their
foree falls on the stomach, and in proportion as the cardiac orifice
yields is the completeness of the act of vomiting. This dis-
position is increased by habit; and consequently as the disease
advances the fits of cough often terminate more frequently and
speedily by vomiting or retching. The violent and convulsive
character of the cough is its most characteristic feature; the face
and neck become red or purple, and turgid; the eyes are injected ;
the throat, chest, and abdomen are quite sore with straining, and
the whole frame is so shaken, that the child is obliged to lay hold
of something to afford support, and seems to be on the verge of
suffocation. It is no wonder, that with such straining the ex
toration should be sometimes streaked with blood, or that blood
should flow from the nose ; yet this does not happen very often,
but chiefly in the plethorig, or in those predisposed to epistaxis,
and, il not excessive, is salutary, No wonder too that convul-
sions, coma, and other cerebral affections, are sometimes induced
in young and delicate subjects. Al this time the violent parox-
ysms of cough sometimes cause mechanical injury of the apparatus
of respiration and circulation: the air-tubes and cells become
partially dilated or ruptured, the passage of the blood thro
the lungs is impeded, congestions are produced, the action of t
heart is disordered, the foramen ovale may sometimes be re-
opened, giving rise to blue discoloration and eedema of the surface,
ete. At this period in severe cases also there is often remittent










































1466 " STHRUCTURAL LESJIONS OF THE AIR-TUBES.

force. There are several conditions which may cause these
disturbances, and they are especially to be met with in those dis-
eases which are known to lead to dilatation of the air-tubes
Bronchitis may act in both these ways: by thickening of the
membranes or by viscid secretions, it may cause partial or com-
plete obstructions, which, by preventing the free entry of airinto
some tubes, increase its pressure into others, which become dis-
tended in consequence; and it may alter the condition of the
tissues composing the tubes, so that, losing their elastic and con-
tractile properties, they yield to the pressure and become fixed
in this dilated condition. Perhaps, as Dr. W, Stokes has syg-
gested, the mere loss of contractility may in itself be sufficient o
cause dilatation of the bronchi; but our view will be more satis-
factory if we take into consideration that this distending force is
applied to textures softened and otherwise modified by inflamma.
tion, and that the change may thus become perpetuated and com-
bined with other alterations in the textures affected. Hence the
lesions are often not simple dilatations of the tubes, but compre.
hend also irregular softenings and indurations, atrophy and thick-
ening of their several textures: so that when the lung is cut open
after death, it may be at first difficult to discover that the irre-
ular cavities and indurations which it presents are formed
ilated tubes. Then in the production of these dilatations we are
not to forget the influence of violent acts of respiration. They
have been observed to succeed to hooping-cough, and other
bronehial aflections in which the cough is particularly violent
and long-continued. But we have met with cases of dilated
bronchi in which there had been very little cough, and none of
any violence; and here we must suppose that the other causes,
the irregular introduction of air, and the partial yielding of the
tissues, were more exclusively concerned in the production of
this lesion. Of this kind are the following cases. In pleuro-
neumonia, the lung is inflamed and at the same time compressed
y an effusion in the sac of the pleura: if it remain long in this
state, the smaller air-tubes and cells become obliterated by the
adhesion of their sides, so that when the liquid is removed from
the pleura, they will not expand again with the enlargement of
the chest; but the large and middle-sized bronchi are not obli-
terated,—they bear the whole force of the inspired air, and be-
come consequently dilated by it. These cases, although not
uncommon, were not noticed by any writer, until described in the
author’s lectures published in the Medical Gazette. Dr. Corrigan
has since described cases of dilated bronchi, which seem to be
of the same character, although he refers them to the production
in the lung of a new contractile tissue, like the cirrhosis of Laennec.
We doubt the propriety of giving such a name to a lesion which
seems to be the result rather of inflammation modified by the
eircumstances of compression or of slow progress, than of a pecu-
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liar production like the cirrhosis of the liver. Other lesions
which cauvse the obliteration or obstruction of a considerable
number of tubes and cells, tend to produce dilatation of the
adjoining tubes, on which the motions of the chest act with aug-
mented force. Thus it was observed by M. Reynaud, that when
bronchial tubes become obliterated in consequence of the effusion
and organisation of 'IymEh within them (a result connected with
pneamonia rather than bronehitis), they are sometimes dilated
up to the obstruction, and the neighbouring tubes and cells com-
monly so. The same result is not unfrequently observed in con-
nexion with tubercles which press on some tubes or obliterate
the cells to which they lead. Larger tumours, such as apeurisms
and cancer of the bronchial glands, pressing on one of the great
bronchi, in a similar way cause unusual distension of those parts
of the lung to which the other bronchus leads.

The symptoms produced by dilatations and contractions of the
bronehi vary accordingto the extent of the lesions.  Slight degrees
of them are met with in the bodies of persons who had not during
life manifested any prominent disorder of the respiration ; and their
simpler forms may exist to a greater extent without producing
other effect than a liability to attacks of bronchitis. But where
many tubes are affected, their structure modified, and much of
the vesicular parenchyma obliterated in consequence, there are
then produced habitual dyspneea, with more or less cough and
muco-purulent expectoration, which is often remarkable for its
fetor. The ordinary symptoms of severe chronic bronehitis,
from which some of the affected tubes are scarcely ever free,
are generally present; and the permanency of these symptoms,
together with a degree of lividity, dropsical effusion in different
parts, and cachectic condition of the whole frame induced by the
crippled state of the lungs, constitutes the usual general character
of the aggravated forms of dilated bronchi.

The physical signs of dilated bronchi are very intelligible.
The air passing through them in respiration cauvses a louder,
hollower, more blowing sound than in those of the natural dimen-
sions; hence a kind of tracheal or cavernous respiration is heard
over them in regions where naturally the respiration is vesicular ;
and if, as it frequently happens, there be liquid in the tubes, the
bubbling into which it is thrown will be coarse and gurgling,
instead of the finer mucous rhonchus of common bronchitis. So
also the voice may be powerfully transmitted through these
enlarged tubes, not as usual in a diffused fremitus, but loud and
startling, as if issuing from the spot; in some cases cracked and
jarring as in bronchophony ; in others more articulate, and with
a snu mﬁ or hollow sound, as in pectoriloquy. These however
are also the signs of tubercles amr excavations in consumption,
with which the lesion under consideration is commonly con-
founded ; we must therefore seek for other distinetions. Besides
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chest; it generally ceases as soon as the sound of percussion
becomes more extensively dull: but in dry pleurisy, and in the
cases of partial pressure I{efure mentioned, it may continue for a
long time. ! :

3. In by far the greater number of cases of pleurisy there is
an effusion of serum, soon after the commencement of the inflam-
mation; and the accumulation of this liquid in the chest is the
cause of the sizns by which pleurisy can be best distinguished.
This fluid will accumulate first in the lowest parts of the chest,
floating to a certain degree the lung upon it. Hence these parts
will sound more or less dull on percussion, whilst the higher parts
retain their usual resonance : change of posture, by changing the
place of the liguid, will in some degree alter the situation of these
sounds. As, however, the external vesicular structure yields
more readily to pressure than the tubular parts within, the accu-
mulating fluid soon mounts up in the form of a thin layer, between
the lung and the ribs, to a considerable height in the chest. This
thin layer slightly impairs the sound on percussion, and this more
distinctly if the percussion be gentle and abrupt, as by filliping
on a finger tightly applied, and comparing the sound with that of
corresponding parts of the opposite side. This sign, as well as
those to be next described, is liable to modifications from adhe-
sions previously existing between the pulmonary and costal pleura:
these we shall notice afterwards. As the effusion increases, the
dulness becomes more complete and general, the infraclavian and
scapular regions being generally the last to exhibit it. It often
happens, however, that whan even these are dull, there is some
resonance in the axilla, transmitted through the fluid from the
opposite lung. Sometimes, at a particular stage of the effusion,
a tracheal or tubular sound is for a day or two heard on percus-
sion below the clavicles and in the axilla, arising from the larger
tubes which are not yet compressed.

4. The same accumulation of liquid must diminish the extent
of the motions of respiration in proportion to its bulk, which has
taken the place of the most expansible part of the lung. The
sound of respiration will for the same reason be weakened, and
its duration shortened in the affected side.

_ 3. About the same time at which the dulness on percussion and
diminution of the respiratory murmur reach the middle regions
of the chest, there is a remarkable modification of the vocal
resonance. It is heard much more distinctly than is usual in
those regions; and it is superficial, as if produced in the spot,
separately from the oral voice, and changed to a small bleating
trembling note, which so much resembles the voice of a goat, that
Lafmnen h_us well-termed it wegophony (=, a goat, and urm, voice).
This modification of the voice is heard most distinctly in the
space between the third and sixth ribs, which corresponds to the
middle-sized bronchial tubes: but near the spine it is generally
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mixed with a louder and more uniform resonance, which is
common bronchophony, from the larger tubes at the root of the
lung. Two circumstances are remarkable in mgophony: first,
that the voice is more audible at the very spot where the lun

is pushed away by the liquid, in consequence of the liquid by
compressing the porous tissue of the lung enabling it to transmit
better the sound of the voice from its interior. The second point
is, that the voice is altered in character: this may be supposed
to be caused by the nature of the matter which it has to pass
through, a thin layer of ]iq]uid. which, being thrown by it into
irregular vibrations, trembles and dances, now checking the
sound, now transmitting it with increased force, so that the voice
comes through tremulous and wiry. The high tones of the voice
are best trapsmitted in this way, for the bass tones do not enter
the small tubes, but il strong pervade the whole tissue with a
diffused fremitus. Hence wmgophony is best heard in women,
children, and others, who have high voices. In persons with a
bass voiee it is more commonly limited to the lower angle of the
scapula or near the spine, and from heing seated in larger tubes
takes more the character of buzzing bronchophony.  As the liguid
increases, the mgophony becomes weaker, more distinct, and
luoses much of its flutter or tremor, having rather the sound of a
very slender deep-seated voice, or a silvery echo of the original,
This is owing to the lung being pushed so far away from the
walls of the chest, and its tubes so much compressed; and as
these conditions increase, the sound ceases altogether. It is not
easy to determine whate:i;unnlity of the eflusion is enough te do
this; but we are inclined to think that much sound of the voice
is not transmitted when the layer of serum exceeds an inchin
thickness, except over large tubes, If the mgophony remain
stationary for several days, it is a proof that the efusion is
moderate, and does not increase rapidly, which is a favourable
sign: but it is often very transient, and many cases of pleuritic
eflusion are discovered after they have ]I:aEEEd the degree which
causes egophony. Old adhesions will however modify this, as
well as the other physical signs. When egophony is most distinet,
it is often coupled with bronechial respiration, especially between
the scapul=e, where also there is a good deal of common bron-
chophony mixed with it. M. Reynaud has lately confirmed the
original opinion of Laennec, that ®gophony is a kind of bronehial
voice modified by its transmission through a layer of liquid. He
observed in a pleuritic case, that the mgophony heard at the
lower angle of the scapula when the patient was sitting, became
changed to simple or louder bronchophony when the patient
stooped much forward or lay prostrate, this change of posture
permitting the liquid to gravitate to the anterior part of the chest,
and floating the lung into contact with the parietes. Egophony
and bronchophony are different enough when their characters
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with a piece of tape, fixing il at the sternum and at the spine, it
will be observed to tighten and slacken with inspiration and
expiration more obviously on the sound than on the diseased side,
which remains more fixed in a state of partial distension. As the
effusion increases, the diflerence is pem?tible through the whole
respiratory act, and the eye can easily detect the want of sym-
metry, whether the inspection be made in front, behind, or from
above, looking down on the patient’s shoulders. To be more
exact, however, the chest should be measured with a tape or
riband passed horizontally around the chest, and made to mest
at the centre of the lower end of the sternum; then taking it off
by the point where it erosses the spinous processes of the vertebral
column, the length of the two sides may be compared. Inmaking
this comparison it must be recollected that the right side in the
healthy state is from a quarter to half an inch larger than the
left. Laennec remarked that the enlargement of the side is
somelimes discoverable, by the eye as well as by measurement,
two or three days after the first attack of pleurisy: but it does
not generally proceed aflierwards in proportion to the eflusion
until this becomes excessive, and has displaced the adjoining
parts to a great extent.

9. A very important class of signs arises from the displace-
ment of certain of the walls and organs bounding the effusion.
Laennec remarked that the intercostal spaces on the aflected
side do not present their usual depressions, and are sometimes,
especially in chronic cases, even prominent beyond the surface of
the ribs. This had been noticed by surgical writers in empyema.
It is scarcely perceptible, however, in acute pleurisy, unless the
subject be thin. In such cases we have seen the intercostal
spaces not only prominent, but presenting also an evident fluctua-
tion. In looking for this sign, the patient should be placed
obliquely with regard to the light; and it may be more readily
seen by surveying the chest from a little distance, than by a
closer inspection.

But we may generally learn more from the displacement of
the organs adjoining the effusion, especially the heart and the
liver. Laennec barely noticed these displacements. To Drs.
Stokes and Townsend we chiefly owe their application to the
diagnosis of liquid eflusions in the chest. The displacement of the
heart by an effusion in the left pleura, is the most valuable and
easily recognised of these. In this case the pulsations of the heart
are felt and heard most distinetly under or to the right of the
sternum, or in the epigastrium, instead of, as usual, between the
cartilages of the fourth and sixth left ribs. On the other hand,
a very abundant effusion on the right side will push the heart so
far to the left, that it may be felt beating below the left axilla.
But in this case the more remarkable displacement is that of the
liver, which by feeling and percussion will often be found far
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abdomen may cause little uneasiness on the diseased side; but on
the sound side, by impeding the descent of the diaphragm, it
produces a feeling of dyspncea,even when none may be otherwise
present. Not uncommouly after the few first days of the disease,
when the acute symploms have in great measure subsided, the
patient complains of nothing but weakness, and calls loudly for
an improved diet. It is especially in such cases that we munst be
in great degree guided by the physical signs: if these indicate
that the eflusion is undiminished, or even increasing, we may be
sure that the inflammation is not subdued, but only latent. ]_31“
if, from an improved resonance on percussion, and returning
movement and sound of respiration, first in the upper parts of the
chest, as well as a diminution in the volume of the affected side,
we find that the liquid effusion is on the decrease, we may judge
that the inflammation is subdued, and that its products will
gradually be removed. The reabsorption of the fluid sometimes
takes place in the course of two or three weeks; and in that case
@gophony returns when the layer of fluid is thin enough to per-
mit the vocal resonance to pass through it, but more commonly
the fluid is not dispersed for a much longer time. Laennec
remarks that an effusion which has been formed in the course of
a few days is sometimes not entirely removed at the end of six
months ; and we can add our testimony to the truth of this obser-
vation. Tn such cases the return of mgophony is very uncertain :
in fact the signs are rarely watched during so long a period, and
the patient may cease to be the subject of medical treatment before
the effusion is sufficiently reduced to give transmission o the
voice. In very moderate cases the liquid is absorbed before the
Iymph or albuminous matter is removed: and when the plearal
surlaces covered with this' come together, a sound of rustling or
rubbing is sometimes heard with the movements of respiration ;
but this soon ceases, as the lymph is converted into adherent
bands of false membrane. Now if these false membranes are
formed after the liquid has been removed, and the lung has re-
covered its full extent of expansibility, they are adapted to its free
motions, and do not to any material extent interfere with them.
Hence in dead bodies we ofien find adhesions which are lengthened
in the lower paris of the chest, where, from the action of the
diaphragm, the lungs descend as the ribs rise, whilst in the upper
parts the adhesions are short, because the lungs there follow more
exactly the movements of the walls of the chest,

But in more severe or obstinate cases, which are not uncom-
mon, the inflammation continues after the liquid has been abun-
'-’!“",‘EI! poured out, and not only increases and perpetuates this
liquid effusion, but also throws out albuminous matter in various
conditions, Wh_ll'-h by its present qualities, or future changes, may
produce a variety of prejudicial effects, all tending more or less
to interfere with the perfect rast;;*aﬂuu of the organs to a healthy
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increase to the want of vitality in its solid matter, yet we do meet
with cases of empyema which arise from very acute forms of
inflammation. 1n these instances the fluid is more strictly pury-
lent, the solid matter being in the form of globules, like those of
pus; and seems to be the result of what may be called a suppu-
rating diathesis; in consequence of which, all the albuminous
products of inflammalion tend to assume a purulent character, In
such a case we have seen pus within a fibrinous clot in the heart ;
and it is diflicult to avoid the supposition that it is something in
the condition of the blood that determines this less usual product
from the acute inflammation of a serous membrane. It is well
known that the continued access of air will cause the inflamed
pleura, as well as other internal textures, to secrete pus instead
of lymph ; hence, whenever pleurisy is excited by the perforation
of lﬁe lung, the liquid poured out is more or less purulent.

5. Lastly, as the solid accretions on the inflamed pleura, we
may find the various morbid productions called tuberculous,
scirrhous, encephaloid, and melanotic; these being commonly
the resull of some constitutional taint developed by the local
inflammation ; but inthe case of the first and last, prugah!y some-
timvi-:s the product of peculiar modifications of the inflammation
itself. '

It is not to be supposed that the products of pleurisy in every
case belong exclusively to one of the kinds now described, or
that they are so simple as to be rigidly divisible by any such
classification. We rarely examine a case of protracted pleurisy
after death, without finding traces of saverarfﬂrma of the pro-
duets of inflammation ; and a comparison of many discovers that
these pass by insensible gradations into one another; so that,
although we may meet with some that are clearly referable to
one class of prn[f!:mls, there are others of a mixed or intermediale
character. If we reflect on the consequences of all these pro-
ducts of prolonged inflammation of the pleura, we must perceive
that they all tend to keep down the lung in that compressed state
to ww.rh]"c:.f:> it was reduced by the first effusion ; and they do this
by the rigid false membranes which are formed when the solid
effusion is susceptible of organisation; and by the persistence of
the liquid effusion when the solid matter is destitute of organisation,
and acts as an extraneous irritant. We must suppose, 100, thatthe
absorbing properties of the pleura must be altered by the long con-
tinuance of disease ; and that various lesions are propagated to
the adjoining tissues, which, however they may have escaped the
immediate effects of inflammation in its acute form, can scarcely
fail to be affected by the slow and less limited influence of chronie
inflammation. Hence the parenchyma of the lung, the bronehi,
the pericardium, the bones and cartilages of the chest, occasionally
become the seat of various changes: thus, the lung becomes at
first consolidated, and afterwards atrophied ; the tubes secrele
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extends and perpetuates the structural lesions of the chest and its
organs. With this view, an outlet is given to it, any number of
times, until its quantity is so far diminished n_nd its quality im-
?Tﬂ"ﬁdi that it shall not prevent the re-expansion of the lung as
ar as that is possible ; the contraction of the chest filling up the
deficiency as the remaining fluid is afterwards gradually ab-
sorbed. It is easy to perceive that afier the distension is relieved
by the flow through the opening, the remaining fluid cannot be
drawn out of the chest without something to occupy its place;
and, unless proper precautions be taken, that something will be
air, drawn by inspiration, not into the lung, but through the orifice
into the cavity of the chest. Air thus introduced often seems to
have the effect of causing an unfavourable change in the nature
of the remaining liquid, rendering that which was serous de-
cidedly purulent, and giving to pus a fetid character. Further,
when air gets access, it tends to do mischief, whether the orifice
remain open or be closed: in the former case, the air passing in
and out prevents the lung from expanding, and constantly irritates
the serous membrane, which is not fitted for contact with it; and
if it be closed, the air admitted tends to engender more air by the
decomposition which it eauses in the remaining fluid, so that the
pleura soon becomes as much distended as belore the operation.
Hence, although the operation generally gives temporary relief,
it has often been followed by symptoms of irritation, or of in-
ereased oppression, which have ultimately led to a fatal result.
It is true that in some cases the cause of failure is irremediable
disease in the walls or viscera of the chest, or perhaps in the
constitution, which may be either the cause or the effect of a long
continuance of the pleuritic effusion ; but even in these cases, the
operation may prove the means, cither of great temporary relief,
and considerable prolongation of life, or of just the contrary,
according as it is, or is not, performed with due reference to
sound physiological and pathological principles. The operation
has, we admit, sometimes succeeded where these principles do
not appear to have been much attended to; but this has been
for the most part in young subjects, where the reparatory powers
are aclive, and sufficient to countervail very unfavourable
cirﬂumstancgs; and we are confident that it would succeed in
many more instances, were it resorted to at the time in the way
pointed out by our improved knowledge of the subject. One
great error has been to delay the operation too long, until some
of the bad consequences of the disease, such as obliteration of
the tissue of the lung or deposits in it, surfaces seereting inorgani-
sable matter, and incapable of adhesion, ulceration and even
sloughing of the soft parts, caries of the bones, morbid deposits
in other parts, and depression of the vital powers generally, pre-
vent the possibility of recovery. Another great error we consider
to have been in the neglect of all means to promote the re-
26
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regard to it. One respects the place for making the puncture.
In case of the matter forming an abscess in the walls of the
chest, there is no choice : this must be opened ; butin the absence
of such pointing, it is of importance to determine what is called
the place of election. The majority of the older surgeons pre-
ferred the inferior parts of the chest, under the notion that the
fluid would ponderate there. But as the fluid occupies the whole
pleural sac, and by change of posture may be made to ponderate
in any direetion, t{:is notion is of no weight in opposition to the
risk of wounding the diaphragm and abdominal viscera in these
regions, Accidents of this kind have repeatedly occurred.
Laennee gives an instance in which a trocar passed between
the fifth and sixth ribson the right side, perforated the diaphragm
and entered the abdomen ; the diaphragm having been pushed up
by an enlarged liver. In other cases, the liver, the kidney, and
the lung have been wounded, the latter in consequence of its
adhering to the diaphragm. On the other hand, the objection
against puncturing the upper parts of the chest is chiefly on
account of the greater frequency of adhesions of the lung there.
The middle portions of the chest are therefore generally con-
sidered the most eligible, between the third and seventh ribs:
and as the intarcmta%spaces are widest, and there is less thick-
ness of the walls at the side, this part is generally selected as the
place of puncture. Another debated point is, whether as much
of the liquid as possible shall be evacuated at once, the aperture
left open, and a canula inserted, or a little only at a time and the
orifice closed. In regard to the quantity to be drawn off, we are
fully persuaded, by the study of recorded cases, and by personal
observation, as well as by reflection on the pathology of the case,
that the Hippocratic method of evacuating the fluid graduaily at
successive times, closing the orifice in the intervals, is the best;
both because it give the lungs time to expand, and the vessels to
adapt themselves to the diminished pressure, and also because it
affords the best means of preventing the admission of air through
the orifice. For the same reasons we decidedly disapprove of
the practice of leaving the orifice open, and particularly of
leaving a canula in it. In proportion as the air has free uccess
to the pleural sac, it will irritate it, perpetuate its inflammation,
and prevent the lung from expanding, even in cascs where it does
not cause decomposition of the remaining fluid. But in many
instances the factor, which in the course ﬂ% two or three days is
perceived in the air and discharge which proceed from the orifice,
becomes evidence of the latter mischievous effect of the introduc-
tion of air; and not a few patients have obviously sunk under
the pernicious influence of the putrid matter thus generated.
This result has ensued in some cases even where air has been
admitted only in a very small quantity ; and we therefore hold it
to be highly desirable to prevent the entrance of any air. We
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are surprised that Dr. Townsend, who otherwise advocates the
plan of the gradual discharge of the fluid, and the closure of the
orifice, expresses a doubt “ﬁ:ether the admission of air be really
hurtful, and supports the doubt by the experiments of Nysten and
Speiss, who found that air introduced into the healthy pleura was
invariably removed by absorption in the course of a few days,
These are obviously not paraﬂe] cases, and it is highly improba
that air admitted to a serous cavily whose absorbing properties
are manifestly impaired, the membrane being covered with
products highly disposed to decomposition, will be absorbed
without further mischief. To prevent the admission of air, it
has been lately proposed to puncture the chest under water, the
patient being in a warm bath ; and this expedient is well worthy
of attention, particularly in cases where, from the long con-
tinuance of the disease, and consequent loss of expansibility of
the lung, and elasticity of the walls of the chest, the method*to
be described afterwards may be insufficient. Several writers
have recommended liquid injections with the view both to expel
the air and to facilitate the discharge of the matier. The ancients
in some cases injected oil and wine to promote the healing of the
cavity ; and it has repeatedly been tried, and sometimes with good
results, to attain this by aromatic and tonic vegetable infusions.
Sir P. Crampton used with suceess an injection of a weak solu-
tion of chloride of lime. However useful these injections may be
for these purposes, they must in some degree prevent, rather than
favour, the re-expansion of the lung. To attain this point, as well
as to increase the discharge of the liquid, it has been attempted
to suck the latter through the orifice, by means of different kinds
of syringes. Laennec pmgosed using a cupping-glass with an
exhausting syringe after the puncture: this contrivance would
probably draw off the fluid and promote the expansion of the lung
very effectnally ; but unless the operation be conducted with
greal care and gentleness, there may be danger of rupturing the
lung by the forcible entry of the air into it, or it would be almost
impossible in the mode proposed by Laennec to prevent air from
entering through the puncture on removal of the cupping-glass.
Still we think that the expedient might be uvseful and safe by
means of a little management, by which the canula should be
slipped out, and the integuments drawn over the puncture, so as
to make it valvular before the cupping-glass is removed, when
the orifice might be further secured by means of a compress
confined by strips of adhesive plaster.

But we apprehend that the exclusion of air as well as the
expansion of the lung, as far as that can be safely attempted,
may be effected by applying manual pressure to the walls con-
taining the effusion, and by closing the orifice before that pressure
is removed. The following is the manner in which we recom-
mend the operation generaﬁy to be conducted,
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‘The spot for the introduction of the trocar must be determined
with due reference to the physical signs; carefully avoiding
every part where or near which there is sound of respiration, voice,
or not perfect dulness on percussion. A projection and fluctua-
tion of an intercostal space give greater eligibility to a spot; and
!hem circumstances present themselves most frequently at the
querior lateral parls of the chest from the third to the seventh
rib, where also the soft walls of the chest are as thin as anywhere.
In all cases it is a proper precaution to pass a grooved ueedle
first, as recommended by the late Dr. Thomas Davies ; for this at
once determines the presence of the liquid, its quality, and the
thickness of the walls which contain it at that spot. Of course
it is proper to avoid the immediate vicinity of the heart or of
any of the known arteries or nerves. The upper margin of the
fifth or sixth rib most commonly presents a favourable spot, but
whether more or less at the side must be determined by the
position of the heart and other circumstances. The patient
should be lying on his back, inclining to the affecied side, and
not more raised than is necessary for the state of his breathing.
The skin should be drawn aside, so that the puncture through it
may not, after the trocar is withdrawn, correspond with that of
the costal pleura, but form a valvular orifice. E.[?he trocar should
not be pushed in further than is necessary to clear the parietes ;
but the canula may be pushed in further after the stilette is
withdrawn, and its sides should have several holes in them. As
soon as the stilette is withdrawn, steady pressure should be
applied by a bandage or by the hands of assistants, to depress
the shoulder and ribs, and to push up the diaphragm on the
affected side, to promote the flow of liquid and to prevent the
introduction of air through the orifice during any sudden or
forcible act of inspiration. For the same reason, during a fit of
coughing, if there appear any tendency to intermission in the
stream of liquid, the orifice should be closed by the finger. The
pressure should be steadily increased as the liquid flows ; and if
the stream should stop, a probe may be passed through the canula
to clear it of clots of lymph or any other obstructing matter;
but if still no more flows, a compress, or il the liquid is purulent,
a lar, ultice should be placed on the orifice; and then, but
not till then, the pressure on the walls of the chest may be dis-
continued. The result will be, that the walls of the chest,
expanding by their own elasticity on the removal of the pressure,
will draw air into the compressed lung, which, being thus inflated,
will begin to resume its part in the function of respiration and
circulation, and will thus promote the absorption of the rest of
the fluid, and improve the condition of the whole system. Even
if the fluid should accumulate again, the temporary expansion of
the lung will have served to restore its natural properties, so that
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times filled with air secreted by the membranes. We have seen
two instances ol partial pneumothorax produced in this way.
They each'occupied about half of the pleural sac; in one case
the upper, in the other the lower half; and the lung in both cases
was strongly bound down by fibro-cartilaginous membrane, and
condensed in the part contiguous to the empty space. There
was also some contraction of the chest in both cases. This kind
of pneumothorax is very rare.

2. Another kind of pneumothorax is that which may be called
idiopathie, and arises from an effusion or secretion of air into
the sae of the pleura without perforation. This is also of very
rare occurrence. It is said to occur sometimes towards the
termination of fatal diseases, in the same manner as tympanitis
occasionally occupies the peritoneal sac under similar circum-
stances. e have never met with such a case in which the
signs of pneumothorax were observed during life ; but we have
several times seen a little air in the pleural sac when it is opened
after death, without any dis-:overabre perforation of the pleura.
It is possible that a little air may have been exhaled from the
animal fluids after death, and then increased by exosmosis through
the lung : the facility with which gases pervade dead membranes
countenances such a notion. Pneumothorax is also said by Drs.
Hudson, Graves, and others, to have oceurred in a few instances
at the commencement of pneumonia, and to have soon afterwards
disappeared : but as the chief sign in these cases was a remarkable
resonance on percussion, we suspect that these were examples
of the production of tracheal or amphoric sound, from econso-
lidation of the upper lobe of the lung, and not cases of pneu-
mothorax.

3. By far the most common kind of pneumothorax is that
caused by some unnatural communication between the pleural
sac and the external air, and this may be by a perforation either
of the external parietes or of the pulmonary pleura. The latler
case is now recognised as the usual cause of pneumothorax, and
constitutes the great bulk of the examples that are met with.
The perforation depends on the progress of the ulceration, gene-
rally of tuberculous character, rarely of gangrenous abscess,
through the pleura. The circumstance of uleeration reaching
and perforating the pleura indicates a low state of the reparative

wers, and a want of plasticity in the products of inflammation ;
or under ordinary eircumstances ulceration could not approach
the pleura without causing it to inflame and throw out coagulable
]imph, which, becoming organised, forms either a prolecting
thickness of membrane, or close adhesions to the costal pleura.
We see this in most cases of chronic phthisis, where the upper
lobes are generally adherent to the ribs. We have seen ulcer-

ation exlend from a tuberculous cavern across the two layers of
21
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lower part of the scapula and axilla; but we have heard them in
some cases in every part of the affected side, and in others only
In one spot.  In fact, there must be a certain degree of tension
in the walls of the cavity to make them good reflecting surfaces,
and if this be deficient at the spot of the cavity opposite to that
on which the stethoscope is applied, the sound may be absorbed
and not reflected.

The addition of the liquid to the air in the chest makes the
diagnosis still more easy. By percussion we can find the exact
level to which the liquid rises, and that this level moves with
change of posture ; this is much more distinctly perceptible than
with simple liquid effusion. The motions of the liquid may
further give very decisive evidence of its presence with air in
the cavity. On change of posture and on coughing, the liquid
will sometimes drop from the parts which bave just been
immersed ; and the sound of this will exhibit the metallic ringing
in so distinct a manner, that it resembles the note which a glass
or porcelain vessel yields when struck. If the liquid be agitated
more foreibly, as by the patient giving his trunk an abruopt jerking
turn, or being violently shaken, it may be heard to splash most
distinctly against the walls of the chest: this is the sign of
succussion described by Hippocrates. It may be best heard by
applying the ear to the chest at the time of the movement, and
then the tinkling is heard to accompany it, and sometimes to
follow it as the liquid drops from the sides, or the bubbles break
on its surface. The eplashing is not easily produced, unless there
be a good deal of air in the pleural cavity with a moderate
quantity of liquid. The proportions of these are however better
“ascertained by percussion.

The prognosis of pneumothorax from perforation mnst be
generally unfavourable, because, besides its own formidable cha-
racter, in the vast majority of cases it arises {rom tuberculous
disease of the lungs. Provided however the tuberculous disease
be very limited, it does not seem unreasonable to think with Laen
nec that the case may not be entirely hopeless. Laennee mentions
an instance in which pneumothorax lasted for six years. Dr,
Houghton deseribes another in which the individual survived the
perforation eighteen months, and probably would have lived
longer if he had not imprudently expased himself in his work as
a bricklayer; for the signs of the cavity had disappeared, the
side had contracted, and the general health had been much im-
proved. In a ecase related by Dr. Stokes the patient lived for
many months, during which he rode much on horseback, and
could hear a splashing in his chest when he trotted or cantered.
We have known two patients with pneumothorax leave the
hospital with the impression that they were nearly well, havin

ained flesh, and lost the worst phlﬁisica] symptoms afier the
%rst severe consequences of lEm perforation had subsided. [y
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they are at first of a red colour with a brighter margin, and
interspersed with pink, drab, or yellow spots, the latter appear to
be sections of the vessels, and on being pressed exude pus. In a
more advanced state more of this lighter colour is seen, and gives
the appearance of purulent infiltration, whilst on the margin of
the deposit a distinct coat of lymph can be traced, circumscribing
the diseased part. In a few cases, the process of suppuration
has been found completed in the formation of an abscess. These
fatal sequels of injuries are to be considered as the result of a
diseased state of the blood rather than of true pneumonia. Pus
is probably formed in the blood or clsewhere, and deposited in
the lungs on account of their great vascularity, where it is cir-
cumseribed by secondary inflammation ; sometimes it is deposited
in other organs.

Diagnosis. Under this head we need only pass in review some
of the more distinctive signs of pneumonia, and the chief points
by which it may be distinguished from the diseases which most
resemble it. The general symptoms, when all grouped together,
often sufficiently characterise the disease, but their occurrence
and their degree are very uncertain, and by no means constantly
announce its amount or even its presence. Of the single symp-
toms the expectoration is certainly the most characteristic.  The
rusty linge is considered by Andral and others to be quite pathog-
nomonic of pneumonia ; but we have seen it in various degrees
communicated to the bronchial mucus by congestions which are
not inflammatory, as in bronchitis supervening on organic diseases
of the heart, causing great pulmonary congestion, and also after
pulmonary hzmorrhage. ﬁ sometimes happens too that there is
no expectoration, especially at the onset of the disease, and in
the case of young children it is seldom brought to view. The
crepitant rhonchus, in conjunction with the general symptoms,
may be more safely depended on, for its presence is more con-
stant, and its extent and progress well represent the amount and
state of the disease. Increasing dulness with bronchial respiration
and sound of the voice equally mark the transition of pneumonia
to the second stage. From pleurisy, pneumonia may be distin-
guished in the first stage chiefly by the crepitation and expecto-
ration; in the second, by the bronchophony and voeal vibration
sensible to the hand, and by the absence of signs of displacement
of the walls or organs bounding the lungs, and of any change
by posture in the sound of percussion. From bronchitis, pneu-
monia may commonly be distinguished by the crepitation, which
is finer and more equal than that of bronchitis, by the rusty tinge
of the sputa, and, as the disease advances, by the dulness on
percussion, bronchophony, and bronchial respiration. The skin
is hotter and less livid than in severe bronchitis: neither is the
cough or the dyspneea generally so urgent. From pulmonary
-apoplexy, or h@morrhagic congestion, it may be known by its

30










232 PNEUMONTA ( Treatment).

exertion, diseases of the heart, bronchitis, asthma, wounds, tuber-
cles, and foreign bodies in the lungs, and the moribund state,
Pneumonia is so frequently complicated with hooping-cough,
measles, and small-pox in children, that it forms one of the chief
sources of the danger in these diseases. The same remark applies
to many forms of continued fever in adults. In common with
other inflammations, it may be occasioned by the suppression of
habitual discharges, The inflammations of gout, rheumatism,
and cutaneous diseases, are rarely transferred to the lungs. Cold
is unquestionably the most common cause : this is especially shown
by its prevailing almost exclusively in the cold season, and chiefl
in March and April, during the continuance of cold winds. The
epidemic occurrence of the disease has been repeatedly noticed.
Laennic conjectures that the epidemie cause is often not merel
change of temperature but deleterious miasms in the air, whic
exert a specific operation on the lung, as the poisons of the rattle-
snake and of some fungi are said to do. Huxham observed that,
during an epidemic, bronchitis prevailed in low damp places, and
pneumonia and pleurisy on more elevated situations.  Although
met with chiefly in cold countries, milder climates are not free;
it occurs to a great extent in the south of France and Italy,
where however the winds cause great and sudden changes of
temperatare. Its frequent occurrence in the neighbourhood of
Vesuvius may perhaps be attributed to the noxious exhalations
which prevail there.

Treatment. The indications of treatment in pneumonia vary
according to its stages. Inthe first stage, the chief object is to
remove the inlammatory irritation and congestion from the pul-
monary vessels; in the second there is another indication, to
promote the removal of the interstitial effusion, the product of
the inflammation ; even in this stage, when the strength fails, and
more particularly in the third stage, it is necessary as far as
possible to support the functions which are oppressed by the
extent of the organic lesion induced. Particular symptoms may
also give occasion to other indications in every stage. We
shall shortly notice the principles which may guide us in the use
of remedies to fulfil these several indications, and then advert to
the application of the treatment in the different forms and com-
plications of the disease.

Treatment of the first stage. Distention of the great pulmonary
plexus of bloodvessels being the first condition of pneumonia,
from whatever course it may proceed, we may hope in the early
stage of the disease to relieve it by bloodletting, as well as 10
prevent the process of reaction which renders it essentially inflam-
matoty; and in some instances, where the local signs anunounce
the presence of the disease in its first stage, and the general
symptoms prove it to be of a sthenic character, the free loss of
blood by one venesection will arrest the progress of the disease,
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But when the vessels have been so long distended and become
the seat of fixed irritation so much, that the mere removal of
pressure from the sanguiferous system at large will not enable
them to recover their usual size, a single bloodletting may not
be sufficient; it must be repeated as often as the strength will
bear it, and other remedies must be used, which also have the
power to counteract the inflammatory irritation. Of these the
most important are tartarised antimony and mercury. M. Louis
has inferred from an application of numerical ealeulation to
certain cases of pneumonia, that early bloodletting never arrests
the disease, and that it only shortens its duration by four or five
days. Itis clear however that many of the cases classed by
Louis as pneumonia, were instances of the asthenic or typhoid
disease ; an affection certainly in treatment, if not in pathology,
differing widely from sthenic or acute pneumonia. e suspect
also that a great prevalence of similar cases, and the absence of
the fully sthenic character among the pneumonic patients of the
Meath Hospital, have led Dr. Stokes to conclude that one, or at
most two, bleedings will be sufficient, and that local bloodletting
is the principal remedy.

The atility of tartarised antimony in emetic and nauseating
doses in pectoral inflammations had long been recognised, but its
power of subduing acute inflammation, independent of its emetic,
nauseating, or diaphoretic effects, was first pointed out by Dr.
Marryatt of Bristol, and further developed by Rasori of Genoa.
Its peculiar efficacy in pneumonia was especially shown by
Laennec, who considered its value to be above that of bloodietlinF.
Chiefly to the efficacy of this remedy he ascribes the uncommonly
small mortality of only two in filiy-seven cases which he states
‘to have been the result of his practice of late years. He gave
the medicine in doses of from one to two and a half grains in
three ounces of sweetened weak infusion of orange-leaf, with-
holding the medicine after the sixth dose, or preserving it accord-
ing to the severity of the symptoms. This remedy has now been
successfully employed by many practitioners at home and abroad,
and its eﬂ%ca{:y seems pretty well established, but not to the
degree claimed by Laennec. In this country it is considered as
subsidiary to bloodletting; and it has not been found useful to

ive the large doses which Laennec sometimes employed. From

alf a grain to two grains in an ounce and a half of some agree-
ably flavored liquid may be given every second, third, or
fourth hour, according to the severity of the case. The first
dose commonly causes vomiting, but this generally ceases
after the second or third, and if it should not, two or three drops
of the diluted hydrocyanic acid will generally stop it. If it
canses purging, it may be useful to combine a small quantity of
opium with the antimony. The mode in which tartar-emetic
acts is not well understood. Its antiphlogistic power does not
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frame then suffers as well as the function of the lung, and requires
more immediate attention.

When from the fetid odour of the breath and expectoration, it
is probable that a portion of the lung has lost its vitality, the
treatment must still be guided by the general symptoms. If these
betoken the persistance of active inflammation, thF gangrene ;a
Emhabl_-,r circumscribed, and antiphlogistic remedies must still

e used ; but if they have given way to adynamic symptoms, the
use of stimulants is indicated even more imperatively than in the
suppurative stage. Dr. Stokes gave the chloride of lime combined
with opium in a ease of gangrene of the lung, with a temporary
effect of removing the feetor of the breath and sputa, and of
greatly improving the constitutional symptoms. We have used
the nitro-muriatic acid with the same view, to counteract the
septic influence of the putrescent matter in the system, and appa-
rently with good effect. In one instance the patient recovered,
although the physical signs had showed the existence of a large
cavity in the posterior lobe of the right lung with great feetor of
the breath and expectoration. Laennec recommends bark or
sulphate of quinine in large doses in gangrene of the lung, even
when accompanied by extensive hepatisation.

We now proceed to point out the application of the treatment
to particular cases. Where the disease is at all severe, the treat-
ment with tartar-emelic or with calomel and opium should be
commenced immediately after the first bleeding, and continued
uninterruptedly until an impression is produced on the disease.
It is not safe however with either of these remedies to lay aside
bloodletting : if obvious relief do not ensue in the course of five
or six hours after the first full bleeding, this measure must be
repeated cither generally or locally, as the strength may bear it,
and again on the next day if necessary.

In the more acute cases, uncomplicated with gastric disease,
we have found advantage from combining the murcurial with the
antimonial treatment, by giving a pill containing from 5 to 10
gr. of calomel with from % to 13 gr. of opium every four, six,
or eight hours, and in the intervals the tartar-emetic draught,
and where the tolerance is soon established the effect of this com-
bination is very powerful. If the bowels be too much acted on,
the Hydr. e. Creta in double quantity may be substituted for the
calomel. When an improvement takes place in the symptoms,
the mercury may be given at night only, or omitted altogether,
and the case left to tartar-emetic an&y whatever depletion or
counter-irritation may be required.

If the attack of pneumonia be very recent, and accompanied
by a pleuritic stitch in the side, or cateh in the breathing, a full
dose of opium after a large bleeding, as recommended by the
late Dr. Armstrong, will sometimes suceeed in cutting short the
disease. This plan can be adﬂglled only where the bleeding has
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been so copious as to produce a great impression on the heart’s
action, almost if not quite amounting to syncope. The dose of
opium should be large ; two or three grains of the aqueous extract,
or, if the pain and tendency to reaction be urgent, from thirty to
sixty minims of the liquor opii sedativus, or of Squire’s tincture
of bi-meconate of morphia, will generally succeed best. Even
in this case we think it advisable to give from six to twelve grains
of calomel soon after the opium : it does not interfere with the
sedative operation of the latter, and by preserving the balance of
the secretions it prevents those functional derangements which
sometimes follow the use of opium even in this way.

If the disease have to any extent passed into the second sta
and even if the first have lasted twenty-four hours, there can
little hope of subduing it by opium ; and we must then trust to
the other remedies. Dlisters can seldom be used with advantage
until all fulness and hardness of the pulse and heat of skin have
subsided; and either these symptoms or the continuance of a
fixed pain would counterindicate the use of senega and other
mild tonics and expectorants, which are otherwise useful in the
decline of the inflammation.

The great fatality of pneumonia among children renders it
necessary that its treatment should be directed with the greatest
promptitude and ecare. This fatality does not arise so much from
the course of the inflammation, as this is less rapid than in adults,
but from the latency of the local symptoms, and the tendenc of
the disease in a disguised form to pass the period in which
remedies are most effectual. Hence many infantile cases of
pneumonia, particularly among the lower classes, are in an
asthenic state before we are summoned to treat them; the de-
pressing influence of the injured function of the lungs having
already removed the sthenic character of the disease. This
shows the importance of physical examination of the chest in all
the febrile affections of children, in order that if any crepitant
rhonchus be discovered, the fit remedies may be promptly used.
In this early stage bloodletting is very efficacious; but when
used afler the disease has lasted for several days, it sometimes
produces convulsions and sinking without relieving the breathing.
The same observation applies to tartar-emetic, which, if used
together with bloodletting soon after the commencement, will
seldom fail to subdue in%nnlila pueumonia uncomplicated with
tubercle. Mercury acts in children more on the bowels than on
the gums, causing green feculent evacuations: it is of great
efficacy, and our chief remedy when bloodletting is no longer
borne. In children there is little risk of arresting t%a expeclori-
tion by purgatives: it would seem that as it is a less natural
process in early life, expectoration is of less consequence than
in the adult. Counter-irritation with mild tartar-emetic ointment
or solution is of great benefit in the after stages of pulmonary
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inflammation in children, and should especially be persevered in
when there is any sign of a phthisical tendency.

In aged persons the disease being generally of an adynamic
or typhoid type, is often intractable in consequence of the great
debility which accompanies it. Advanced age alone however
should not restrain us from bloodletting where the state of the
breathing, heat of skin, and the pulse seem to require it. Frank
bled an octogenarian with pneumonia nine times with a good
result. Such cases are however exceptions; for the period in
which bloodletting is useful in old people is short, and often
restricted by a complication with humid bronchitis. Expectora-
tion is here an important proeess, and may sometimes be aided
by some of the remedies just mentioned, with the mercurial or
tartar-emetic treatment and blisters at an earlier period than
usual.

‘The typhoid form of pneumonia requires a treatment con-
siderably modified. Bloodletting not only is very ill borne, but
it appears to have very little influence on the disease. There
seems to be in the pulmonary vessels a loss of tension or tonicity,
and we might empty the great bloodvessels, and stop the heart’s
action before the congestion of the lungs would be relieved and
their vessels enabled to contract. Besides, the depressing in-
fluence of typhoid diseases renders any loss of blood hazardous,
and local depletion is the utmost that can be attempted. Con-
siderable advantage may under these circumstances be derived
from dry cupping on the chest ; which for the time tends more
effectually than even bloodletting to draw the fluids from the
congested organs whilst it does not drain the blood from the
system. Blisters and sinapisms also may give relief in slight
cases, but their effect is limited, where, as it commonly happens,
the whole posterior part of both lungs are congested with blood
which is itself probably in a morbid state. The principal remedy
in this form of pneumonia (if pneumonia it can properly be
called) is mereury, which may be combined with opium and
saline medicines, and, in case of great prevalence of the adyna-
mic symptoms, with stimulants anf tonies, such as wine, ammonia,
and bark. Medicine has often very litile power in these cases;
but as far as our experience goes, stimulants judiciously given
when the heart’s action, as examined by the stethoscope, is feeble,
and diminished or withdrawn as soon as it becomes increased,
and the pulse sharp or hard, have appeared to relieve the pulmo-
nary affection as well as to support the strength. Musk is highly
recommended by M. Recamier in typhoid pneumonia : he gives
it in doses of from twenty-four to thirty grains, with an effect
which he almost considers specific.

It may be questioned whether the affection called intermittent
peripneumony, and said to have been cured by bark, is really an
inflammation ; it is more probable that it consists of a simple con.
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gestion of the lung, just as similar congestions are more familiarly
known to take place in the spleen and liver, and which, when
recent, give way to bark or arsenic, not to bloodletting. We
have stated that typhoid pneumonia, and that atiending continued
fevers, are more properly to be viewed as congestive than inflam-
matory ; at the same time it must not be l'urgulten that conges-
tion may by a process of reaction be converted into acnte inflam-
mation with all its products, and otherwise, unless soon removed,
frequently tends to produce some chronic change of structure.

The complication of pneumenia with bronchitis is generally
best treated by moderate bloodletting followed by the antimonial
treatment. Blisters and expectorant mixtures are of more avail
than in simple pneumonia, the disease often terminating by free
expectoration.

n pleuro-pneumonia local as well as general bloodletting
should be practised freely ; and afler the more acute stage has
subsided under the influence of these and of antimony, if the
buzzing bronchophony and dulness on percussion still continue,
the side should be blistered repeatedly, and a mild course of mer-
cury prescribed to promote the removal of the fluid and the
interstitial lymph which might lead to partial obliteration of the
tissue of the lung.

In pneumonia supervening on hooping-cough and influenza, it
is sometimes a chief indication to give sedatives to allay the
cough, which appears ofien to have a considerable share in pro-
ducing the parenchymatous inflammation; with this view the
sedatives recommended for hooping-cough should be combined
with the usual treatment.

Where an inflammatory state of the mucous or serous mem-
branes of the alimentary canal accompanies pneumonia, it is of
great moment that in the treatment these complications should
be considered, as they may render some of the ordinary remedies
injurious, Leeches followed by poultices should be applied to
the abdomen, and the milder forms of mercury with Dover’s
p-nw@er exhibited, assisted by laxative enemata or very gentle
aperients.

Diet and regimen. In ordinary eases of pneumonia the diet
should be strictly antiphlogistic, and during the early stages con-
fined to thin mucilaginous or farinaceous liquids. Even these
should not be used in excess, for in large quantity any liquid may
first distend the stomach and then increase the mass of the blood,
and in both ways augment the dyspneea. In those addicted to
a very free use of fermented or spirituous liquors, as well as in
typhoid pneumonia in general, it is sometimes necessary to con-
tinue a certain quantity of these stimuli. M. Chomel found a
considerable diminution in the great mortality of such cases, on
adopting this plan. In gangrene or extensive suppuration indi-
cated by feetor and copious purulent expectoration with great pros-
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tration of strungth, it also becomes necessary to give beef tea,
animal jellies, and wine; but great eircumspection must be used
to withdraw them in case of [resh excitement. It is equally
necessary to be very cautious with regard to the improvement
of the patient’s diet during convalescence, by adopting gradual
transitions, and by properly regulating the alvine funclinn.‘

Preumonia patients should be kept in an airy room without
draught, of moderate temperature (about 60°). It is of consider-
able importance in the more severe cases to raise the chest above
the level of the body by a bed chair: this facilitates breathing
and expectoration, and prevents the too free gravitation of the
blood to the lungs. In prolonged cases, especially those of a
typhoid kind, it is also proper to vary the posture from side to
side, and to lying on the face when the patient cannot sit, several
times in the day, to prevent the hypostatic congestion. This is
recommended by M. Gerdy and Dr. Stokes.

Cuaroxic Pxevusonia.

As we have seen with regard to pleurisy, so also in pneumonia,
the inflammatory action may not entirely cease with the effusion
of lymph, although it do not lead to the third or suppurative
stage. When acute inflammation is extensive, and the effusion
of lymph is not removed by absorption, the disease generally
proves fatal before there is time for further change; but in eircums-
scribed peripneumonies, or in small parts of more extensive
hepatisation, a chronic inflammation sometimes goes on, and
produces that kind of tough induration which is the general result
of chronic inflammation in a parenchymatous structure. Thus
in the lungs of those who have suffered from long and repeated
attacks of inflammation of the chest, even where there are no
tubercles, we not unfrequently meet with portions of the tissue
that are dense, almost destitute of air and of liquid, tough, and
sometimes almost cartilaginous. Their colour varies from a dark
dingy-red to different lighter shades of reddish-brown and buff,
sometimes rendered gray by a mixture of the black pulmonary
matter. Their aspect also is varied, like that of acute hepatisa-
tion, by the tissues that are chiefly affected being sometimes
granular or oolitic (as Laennic has stated) from the especial
thickening of individual vesicles; in other cases streaked or
veined, from the hypertrophy of the interlobular septa and cellular
tissue around the large vessels ; in others more uniform and of a
darker colour, from the pulmonary plexus of vessels being the
chief seat of the alteration, and the colouring matter of the blood
entering largely into the deposition. In this last variety the
cellular tissue between the lobules is sometimes thickened to the
amount of several lines, and is of a light drab or gray colour,
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like that of miliary granulations, and like them has almost the
density of cartilage. These changes, which thus occur as the

uel of acute pneumonia, are also frequently met with compli-
cated with those states of the lung which are called tuberculons;
and a considerable portion of the consolidation that is met with
in phthisical lungs often presents the same anatomical characters
as these chronic hepatisations which supervene on acute pneu-
monia imperfectly subdued. These will be further noticed under
Parmsis. We have also several times met with these chronic
consolidations in the lungs of those who have long suffered from
exlensive organic disease of the heart, where the circulation of
the lungs was perpetually impeded by the structural lesions of
that organ; it is probable that the same mechanical congestion
from this cause which sometimes leads to effusion of blood in the
tissue, constituting pulmonary apoplexy, may if long continued
terminate in effusion of lymph, and obliteration and consolidation
of the pulmonary texture. This condition of the lung is some-
times coupled with an irregular dilatation of the air-cells; and
on examination after death the organ presents a Ir.nc::i:-bi,' surface,
and feels nodulated, where the eonsolidation occupies lobules or
parts. There seems to be reason for ascribing also to a minor
extent of chronic inflammation of the parenchyma, that inereased
density and rigidity of the pulmonary tissue, without entire con-
solidation, which is often found in the lungs of those who have
long suffered from dyspnecea, whether from bronchial or cardiac
disease.

The signs of chronic pneumonia are those of circumscribed
consolidation and obstruction of the pulmonary tissue, which
continue long after the urgent symptoms of the acute discase
have suhsideér. The dyspneea has become less oppressive, but
it is still felt on exertion; the fever has been reduced, but there
is still some quickness of pulse and heat of skin towards night;
there is still some cough; and although there may be improve-
ment in the appearance and strength, it is not progressive, the
patient remaining with his organs and functions abridged : there
is still partial duﬁaess on percussion, with some bronchial respi-
ration and vocal resonance in the seat of the late inflammation.
If in this state the patient neglect the means which may most
conduce to the restoration of his general health, as well as to the
removal of these remains of local disease, the indurated portions
of lung may either prove centres of fresh inlammation, or they
may themselves spread, ulcerate, and commence the career of

hthisical disease, which will sooner or later destroy life. We
Eﬂﬂ.‘. met with several cases of consumption that have appeared
to originate in this way, independently of any distinet tuberculous
disease or diathesis; the individuals having been in excellent
health, and quite free from all chest complaints before the attack
of acute inflammation, which afierwards degenerating into this
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undue pressure of the air into the texture immediately contiguous
to this part of the respiratory apparatus. Such are the chief
mechanical causes by which the vesicular texture of the lung
becomes distended : but there are others of a more vital nature,
which may also be concerned in the production and perpetuation
of this lesion.

M. Andral conceives that the air-cells sometimes become
enlarged by a wasting away and breaking down of some of their
walls, so that several are reduced to few of larger size. This
has been shown by M. Lombard to be the case whenever the
enlargement of some cells is considerable : but we are induced
to consider with Dr. Carswell, that this is a consequence rather
than a cause of the dilatation. The latter author has well observed
that the long-continued pressure of the confined air on the vessels
is a sufficient cause of their diminution, and of the atrophy of the
tissues.

Dr. W. Stokes supposes that paralysis of the circular fibres of
the bronchi is a chief cause of dilatation of the air-cells. Follow-
ing the view which Dr. Abercrombie holds with regard to the
intestinal museles, he considers inflammation of the tunies invest-
ing the tubes, such as that of bronchitis, to be the chief cause of
this paralysis. It is however doubtful, that this is more than an
aiding cause in the production of pulmonary emphysema. The
contractile property of the vesicular tissuec is not fully proved;
but its elasticity 1s undoubted, and it is very probable thata
defect of this may assistin producing the lesion in question. But
the chief agents are probably the mechanical causes of irregular
distension of the lungs, which have been already noticed.

Reverting to the anatomical differences of the tense and the
flaceid vesicular emphysema, we may well trace in one the effect
of an over-active and irregular nutrition of the textures, the com-
mon result of repeated or prolonged inflammation, and in the
other the absence of any suc]l]n process, if not the presence of one
of an opposite character, causing a wasting of the same parts,
It is obvious that these opposite conditions will lead to very
different effects in the signs and course of the lesion. In the one
case, the lungs become comparatively fixed in a distended state;
and as they resist the power of the expiratory forces to expel the
air from them, unusual exertion is required in inspiration to intro-
duce sufficient air to serve the purpose of respiration. They
are therefore perpetually exposed to a distending force: and
as the dilatation proceeds, and the increasing rigidity or obstruc:
tion with it, the lungs acquire a permanent volume beyond
what is usual even in full inspiration, and they distend the walls
of the chest, and press on and even displace the adjoining organs
and vessels. He_nce may be expecledp to arise continual oppres-
sion of the functions of both respiration and circulation, and, as
the sequel, cachectic and dropsical discase of the system. In
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fatal, but only after the system has suffered much and leng, and
disease of the heart and dropsy has supervened.

Treatment. The prevention of the disease is more attainable
than its cure ; and with this view we should endeavour to remove
those inflammations which lead to an obstructed state of respira-
tion, and to disperse the obstructions which they produce. The
use of counter-irritants and alkaline attenuants and expectorants,
and other remedies recommended for chronic bronchitis and dry
catarrh, is the most successful mode of effecting these objects.
We have seen, in several cases, considerable relief with marked
improvement of the physical signs, from the use of small doses
of hydriodate of potash and liquor potassa, with squills and other
expectorant remedies. Where there is already evidence of con-
siderable dilatation, blisters to the chest, or {rictions with a strong
stimulating liniment, and the inhalation of steam impregnated with
a little tar, turpentine, creosote, or even iodine, may prove of
some benefit. Dr. Stokes mentions strychnia as likely to restore,
in some measure, the lost contraetility of the circuolar fibres.

The symptoms which arise in inveterate cases of pulmonary
emphysema must be treated on general principles, remembering
that although we may be unable to remove the cause, we may,
in some degree, prevent itsincrease and diminish its agaravations
from temporary circumstances. With this view care should be
taken to avoid the renewal of bronehial inflammation and con-
gestion, by guarding against cold, keeping the secretions free, and
carefully regulating the diet. If the expectoration be not suffi-
ciently free, and a fit of dyspneea oceur during the night in con-
sequence, benefit may often be derived from smoking stramonium
in the evening : this excites secretion from the bronchial surface,
and prevents the congestion which would otherwise ensue during
the first sleep.

The flaccid form of emphysema is scarcely an object for treat-
ment: we cannot increase the number of the pulmonary cells;
but we may, in some degree, so rezulate the body as to diminish
the want of breath, and make the small number suffice. With
this view, a tranquilizing plan of medicine and regimen, avoid-
ing all excitements of the circulation and respiration, at the same
time promoting the due activity of the secretions and tone of the
system by gentle exercise and alterative tonics, may serve to
keep a balance of imperfect health, and prolong existence on a
lower scale.

Ixrerconurar Expnvsema is an effusion of air into the cellular
membrane between the lobules and under the pleura ; and, though
essentially distinet from the preceding affection, it may be com-
bined with it. It is distinguished anatomically by the air being
in the lines of the interlobular septa, and contained in angular
cells of various shapes and sizes, and not round ones like those
of the lung. Sometimes air is effused under the pulmonary
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pleura, detaching it from the lung in large bubbles. This affec-
tion is commonly produced by violent efforts, or by wounds of
the lung, but sometimes from rupture of the air-cells by exces-
sive or sudden dilatation. It may, if extreme, produce sudden
and even fatal oppression to the breathing ; but in slighter cases
it is of no consequence, and is removed spontaneously.

The only sign, supposed by Laennec 1o mark this affection, is
a sound o© ru%bing with the motions of respiration, which the
projecting emphysematous septa or bubbles make against the
walls of the chest. This is heard and felt sometimes in succes.
sive jerks, so as to resemble the steps of a person mounting and
descending a ladder.

Atroray axp Hypertrorny ofF THE Luse.

We have already adverted to atrophy of the lung as a con
comitant of flaccid dilatation of the air-cells. But the same con-
dition not unfrequently presents itself where there is no distinct
evidence of enlargement of the cells; as in the lungs of aged
persons, and of those who have died after a prolonged and ema-
ciating illness. In such cases, the textures of the whole lungsare
found much thinner, softer, and paler than usual, and when col-
lapsed, they are shrunk into a very small compass. The cavity
of the chest seems to be also diminished by the diaphragm occu-
pying a higher position than usual. There are other cases in
which partial atrophy of the lung can be traced in connexion
with tubercle, obliteration of the bronchial tubes, and as a sequel
of pleuro-pneumonia ; but, in these cases, there is generally also
dilatation of either the neighbouring tubes or ceﬁ:. Itis very
reasonable to suppose with Andral and Stokes that, when from a
permanent obstruction, a part of the lungs do not receive its
supply of air and blood like other parts, whose functions are not
exercised, it loses its substance ; and it is still more interesting to
conceive that the same result may effect more generally the lungs
of those whose sphere of respiration is contracted by their being
bed-ridden, or otherwise long limited in the exercise of the func-
tion. Such individuals, should they recover the power of being
active, are short-breathed without any other disease; and although
weakness of the heart and muscles of respiration may partly
cause this, we must suppose that the wasting of the lung through
disuse is also concerned in it.

Hyrertroruy oF tHE Luxe has been already noticed in con-
nexion with chronic pneumonia and emphysema. But we also
meet with the lungs in a denser, heavier state in some other dis-
cases, particu[nrly those of the heart. This has been described
by Dr. Clendinning, and, from much observation, we can bear
testimony to the fact that, after the long continuance of organic
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cedes suppuration shows itself. It is very much mottled or mar-
bled ; for, besides the yellowish-white opacity, which is seen
in different degrees, there is the black pulmonary matter, giving
1t a gray or greenish colour, besides the white coats of vessels
" and interlobular septa, and red spots of tissue less affected. When
the lung in this state is cut or torn, which it commonly may be
with facility, its interior presents a granular surface like that of
hepatisation ; and except that its colour is more varied, and it
has generally more of the light opacity of tuberculous matter, it
resembles a hepatised lung very closely. But in it there are often
found what are rarely met with in hepatised lungs—circumseribed
abscesses or cavities containing a fluid matter. To this softened
and fluid state, then, all the conditions which we have been
describing tend to pass, and thus are formed vomice, the matter
of whiﬂhgb-aing evacuated into the bronchial tubes, leave the form
of lesion next to be mentioned.

4, Lastlj.r. we find cavities or excavalions very various in
number and form, and of sizes from that of a cherry-stone
upwards to the extent of a whole lobe. Sometimes they contain
more or less of the remains of the softened tubercle, or a more
liquid pus, or a mixed serous, mucous, and purulent fluid tinged
with blood, or they may be empty. They communicate with
the air-tubes, and uﬁen with each other,—the process of sofien-
ing and vlceration having opened the passage; but bloodvessels
and interlobular septa are often found to have escaped the
destructive process, and form cords or bands across the cavities.
The bloodvessels are, however, almost always impervious in
these cases, and the septa are thickened by the deposition of
lymph. The walls of the cavities are composed of the consoli-
dated tissue of the lung, rough, and sometimes sloughy ; or of an
irregular coat of lymph; or, in old cavities, of a kind of new
membrane, which in some cases is thin and fine like a mucous
membrane, and in others thick, rigid, and more of a fibro-carti-
laginous characier. When these cavilies approach to the pleural
surface of the lung, there is often a coating of lymph or false
membrane on the pleura at the part, which either thickens in it,
or unites it by adhesions to the costal pleura. Sometimes, how-
ever, there is no such deposit or adhesion; and it occasionall
happens that the pleura is also ulcerated, and being perforated,
allows the contents of the cavily, and the air from the bronchi,
to pass into the pleural sac, causing ppeumothorax and pleuritic
inflammation. There is this remarkable in the position and size
of the cavities,—that they are almost always lnrgesl and most
numerous near the summits of the lungs; there being often one
or more cavities there, when in the inferior lobes there are only
scattered indurations. In faet, it may generally be observed of
all the lesions connected with phthisis, that they aflect the upper
and posterior more than the lower and anterior lobes; and that



PULMONARY coNsUMPTION (Anatomical Characters). 259

* they are also more advanced in the former. This is, however,
more remarkable with the circumseribed indurations and tuber-
cles; for with the diffused consolidations, especially of the light
opaque kind (tuberculous infiltration), the middle and inferior
lobes are often also affected, and cavities are commonly found
in every part.

Besides these chief and more essential changes of the lungs in
phthisis, many others are often found of a more accidental cha-
racter, such as hmmorrhagic effusion and consolidation ; inflain-
matory congestion and hepatisation of the lung; products of
inflammation in the pleura ; inflammation, ulceration, thickening,
and dilatation of the bronehial tubes ; irregular dilatation of the
air-cells, sometimes with increased flaccidity, sometimes with
rigidity ; enlargement and induration of the bronchial glands,
with yellow tuberculous matter in its different states in them.
The last aflfection is of common occurrence in children; and,
according to Dr. Carswell, sometimes exist to such an extent as
to cause the glands to swell and press on the trachea near its
bifurcation. i

Besides in the lungs, various lesions are frequently found in
other organs in the consumptive. The trachea and larynx are
not uncommonly ulcerated, particularly in those parts over which
the matter expectorated most commonly passes. Hence the
side of the trachea and branches next to large cavities in the
lungs, and the under surface of the vocal cords and epiglottis,
are more commonly the seat of these ulcerations. Louis met
with uleeration of the larynx in one-fifth of the cases of phthisis
which he examined, and of the trachea in a third ; whilst these
lesions were met with only once in 122 cases not phthisical.
MM. Trousseau and Belloc have also shown that ulceration of
the larynx is generally, but not constantly, connected with pul-
monary tubercles. 'The ulcers are very various in number and
size, and they do not ofien extend below the mucous and sub-
mucous membranes.

Tuberculous disease is found in other parts besides the lungs,
in a large proportion of consumptive cases; the situation of its
prevalence varying with the age of the subject. Thus Papa-
voine found it, in children especially to occur in the cervical and
mesenteric glands, in the spleen, pleura, liver, and small intes-
tines ; less frequently in the peritoneum, large intestines; and
rarely in other parts. In the consumptive cases above the age
of fifteen, examined by Louis, tubercles were found in the small
intestines in one-third of the whole; in the mesenteric glands in
a fourth; in the large intestines in a ninth; in the cervical glands
in a tenth; in the lumbar glands in a twelfth; in the spleen in a
fourteenth, of all the cases; and in other parts in smaller propor-
lions. In by far the greater number of cases, the tubercle in
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gray miliary tubercles, the gray diffused induration, and a kind
of gelatinous infiltration, he looked on as varieties of these bodies
in their first stage, and as all tending, per se, first to become
opaque and yellow, or crude tubercle, which is still hard ; and
alterwards to soften into a cheesy or pasty liquid, which is the
mature tubercle. Now this view involves several assumptions
little supported by analogy ;—for instance, that bodies so different
in physical character and texture are the same; and that the
stages through which they pass are produced by assumed inhe-
rent properties, and not by the modified properties of the tissue
of the organ;—and it further assumes what has been disproved
by extended observation,—that the opaque yellow tubercle is
always preceded by the gray or semitransparent, and that the
ray induration must always in time become yellow tubercle.
hilst we admit the aceuracy of Laennec’s observation, that the
gray and semitransparent indurations tend generally to become
yellow tubercle, we must consider his view of the change to be
too hypothetical and unsupported to be received as satisfactory.

The view of M. Andral is far more simple, and involves fewer
assumptions. He considers tubercles generally to be the result
of a modified nutrition of the textures ; and that they are produced
and go through their changes by the agency of the vessels of the
part, and the blood which circulates in them. Although he admits
that the miliary and diffused indurations precede the production
of yellow tuberculous matter, he supposes them to be not an carly
stage of this matter, but the result of chronic inflammation aflect-
ing the individual vesicles, or the general texture. The chief
peculiarity of this view is, the explanation of the regular form
and size of miliary tubereles. by locating them in the individual
air-vesicles, just as the same author first accounted for the granu-
lations of a hepatised lung. That the diffused induration, called
by Laennec the first stage of tubercle, is the result of chronic
inflammation, has been admitted by Chomel and Louis, who
otherwise rather incline to Laennec’s views.

The most recent writer on this subject is Dr. Carswell, who
has developed his views in his admirable lustrations of the Ele-
mentary Forms of Disease. He neither adopts the opinion that
the indurations are an early stage of yellow tubercle, nor does
he admit that they are more than accidentally connected with it.
He supposes yellow tubercle to be a peculiar secretion, which
takes place especially from mucous membranes; but that it may
accompany other secretions, such as that of inspissated mucus in
the air-vesicles, or of dense false membranes on the pleura or
peritoneum ; and thus he accounts for the ray miliary bodies
with specks of yellow tuberculous matter, and the similar admix-
ture of this matter with deposits on serous membranes. But on
minutely examining the miliary granulations of the lungs, we find
no inspissated mucus in them 1o account for their hardness; the
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induration is obviously in the texture itself, and not merely con.
tained within the cells. Dr. Carswell’s view, therefore, throws
no light on the manner in which yellow tubercle is produced in
the gray or dark indurations, whether miliary or diffused ; yet
ﬂlllish is a point as well cstablished as any in the pathology of
thisis.

]J It would take more space than we ean spare, to enter into fur-
ther particulars of the different opinions which have been held in
regard to tubercle. If we consider the subject of the pathologieal
changes of the lungs in phthisis, rationally, and in connection
with what we have learnt of those in other textures, and other
diseases, we may hope to altain a more consistent and satisfac-
tory view of the subject. The researches and opinions of Pro-
fessor Alison have led the way in this inquiry, and we are indebted
to him for some of the succeeding observations.

If we examine the induration that commonly precedes the pro-
duction of yellow tubercle, we find that it differs from the healthy
structure, certainly in these respects,—that it contains a greatly
increased quantity of matter, and that this matter is generally
harder than the healthy tissue. Now, this increase of substance
implies either increased secretion or diminished absorption: that
absorption is not diminished in the tissue, is plain, from the fact
that portions of the healthy texture are at the same time removed
by this process, around the indurations ; and that incredsed secre-
tion is present, is proved by the fact, that the indurated texture
presents new characters, and is not a simple aceumulation of the
matter of the natural tissue. Now. to produce an increase in the
nutritive secretion, there must, according to a well-established
pathological law, be an increased determination of blood to the

art. Let us now inquire, whether increased determination of

lood in other cases leads to the production of matter like that of
the indurations; and as the most distinet form of determination of
blood, we first take inflammation.

In treating of pleurisy, we found that acute inflammation of the
pleura, causes an overflow of the nutritive secretion, in the form
of coagulable lymph, which may soon become well organised
into a soft cellular or serous membrane ; but when the inflamma-
tion is of a lower and more chronie character, the effused matter
is slower in the process of organisation, and forms a harder
texture of lower vitality,—a kind of fibrous or fibro-cartilaginous
structure. The same observations will apply to the parenchyma
of the lung. The overflow of the nutritive secretion, caused by
acute pneumonia, we have found to constitute red hepatisation,
whether granular or diffused ; but on examining the eflect of lower
and more prolonged inflammation on the tissue of the lung, we
formerly described a dark consolidation with increased density,
in no essential particular differing from some forms of the indu-
rations of phthisical lungs. Thus the hard, compact, granular
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consolidations oceurring around excavations, gangrenous as well
as tuberculous, and admitted, even by Laennee, to be the result
of chronic inflammation, has sometimes the colour and consist-
ence of the indurations which precede the formation of yellow
tubercles; and as we have shown that there is a non-granular
form of acute hepatisation, so it is reasonable to expect that there
may be a uniform or diffused kind of consolidation, resulting from
chronic inflammation, affecting the interstitial more than the
vesicular tissue. To such a condition, the gray diffused indura-
tion, called by Laennec the first stage of tubercle, so exactly
answers, that Andral, Chomel, Louis, and Carswell, all concur in
cnnsiderinﬁ it a chronic form of hepatisation. When it is the
sequel of the acute disease, or of long continued pulmonary con-
%f:tinn, there is often much redness in the induration ; but where
the irritation has been of long continuance, and unattended with
the more sthenic degrees of vascular action, or a very congested
state of the lung, the texture is more semitransparent, dense, and
¥, or variously modified by the black pulmonary matter in it.
he more uniform or colourless masses occasionally present, may
be traced to be the interlobular septa, or cellular tissue around the
vessel, in a stale of indurated hypertrophy. In these bloodless
and almost cartilaginous portions, we see the exact charaeters of
the matter of which the miliary granulations or gray miliar
tubercles are minute samples ; and i? we adopt the view of Andral,
that the regular size of these depends on the chronic induration
~ being located in the coats of individual vesicles, we shall see a
sufficient reason for their being regular in form, and isolated or
in clusters. Moreover, as we have traced the diffused consolida-
tions of the lung through various gradations, from acute soft
red hepatisation, down to gray induration, so M. Andral has found
the miliary bodies presenting the same gradations; being some-
times soft and red, in other cases livid and harder, whilst the same
lung may contain also the granulations similar in size, but pale
or gray, and of different degrees of induration. We have twice
met with the more rare transparent miliary granulations of Bayle,
on the pleura and peritoneum, in conjunction with dense false
membranes, and without any yellow tubercles there or else-
where. As to the common pale granular deposits on serous
membranes, they are the acknowledged produets of ehronic
inflammation, and their numbers and circumseribed form con-
stitute Pnulher point of resemblance to the miliary indurations,
which in the lung pass into the state of yellow tubercle. Without,
then, going so far as to assert that the miliary indurations of the
pulmonary tissue are always dependent on chronic inflammation,
we may fairly say that both they and the diffused induration are
more akin to the Erodu-::.ts of this process, than to any other that
we are acquainled with.
The condition of the blood we found to be a material element in
determining the products of inflammation in the case of pleurisy ;
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opaque yellowish colour of tubercle; and these conditions pass
by such imperceptible gradations into each other, that it is im-
possible to avoid the conclusion that they are parts of the same
process. We see a similar variety sometimes poured out by the
inflamed pleura, where one part is covered with good lymph,
another with a curdy matter like erude tubercle, whilst many
albuminous particles, also in an unorganizable state, are thrown
off with the liquid into the sac. So also, in the very masses of
coagulable lymph that an inflamed pleura or peritoneum throws
out, there have been found distinct purulent and tuberculous
deposits. Nor is this surprising, when we consider that lymph,
us, and tubercle are the same albuminous matter, and differ
rom each other in mechanical condition, and susceptibility of
organization, rather than in their chemical nature. According
to the microscopic researches of Gendrin, part of which we have
followed, lymph is composed of regular globules, which, by a
vital attraction, string themselves into fibres and films, which
may become organized and form membranes. Pus consists of
larger and less regular globules suspended in serum; but these
globules have no vilal attraction for each other, and remain
loose, and consequently insusceptible of further organisation.
Tuberculous matter is wholly devoid of organic form ; its parti-
cles not even being globular, but irregular, like those of mere
dirt or clay; and it must remain where formed, a dead inert
mass, until decomposed by chemical agency, or changed by the
operation of the surrounding tissues. It is obvious that these
different properties, although possessed by matter chemically the
same, and from the same source, may lead to all that variety of
results which we know to follow organisable, purulent, and
tuberculous deposits. But the characters of these matters are
not always distinct; lymph is not always equally organisable ;
nor is it always free from the greenish colour and less coherent
globularity of pus, nor even from the lifeless curdy particles of
tubercle; and tuberculous matter oflen contains I?I’al:es or films
of imperfect lymph. The diffused tuberculation or infiltration
of the lung from irflammation, lately noticed, generally presents
matter in this transition state. It is neither good organisable
lymph, nor whelly unorganized tubercle; and the albuminous
effusions on serous and mucous surfaces not unfrequently present
such an intermediate state, that it is difficult to determine to
which class they belong.

But, lastly, we have found that tuberculous matter is sometimes
deposited in tissues bearing no marks of inflammation or other
disease. The structures thus affected are commonly those either
very vascular naturally, or peculiarly liable to congestion of blood;
and viewing tuberculous matter as a deposit of unhealthy fibrin
from the blood, we sce a reason, as Dr. Carswell observes, why
it is most likely to be found in those organs where the blood ac-
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cumulates or passes slowly. Whatever be the cause which in
these cases determines the deposit of tubercle, we know that pus
also is somelimes secreted in parts unaffected with inflammation,
as in the purulent deposits in the viscera after injuries or surgical
operations ; and in the profuse purulent discharges from the bron-
chial membrane, where it is found after death free from all trace
of inflammation; nay, something like pus has been found in the
blood and in the centre of fibrinous coagula in the heart, when
no suppurating surface existed in the hﬂdly: so likewise tubercu-
lous matter has been met with in coagula in the heart, spleen,
and bloodvessels. This tends to show that the fibrin of the blood
is liable to be converted into tubercle independently of any action
of the vessels; it loses its vitality, and may in proportion be
merely deposited in tissues or on surfaces, independently of irri-
tation. Here, again, as with the gray indurations, we are ]ed+ to
trace to the condition of the blood one cause of consumplive
disease of the lung; and it is probably a diseased state of this
fluid that constitutes what is called the tuberculous or scrofulous
diathesis, in which there is a tendency, by vessels in different
degrees of activity, to deposit tubercle instead of lymph; and
when this diseased state exists to a great extent, the tuberculous
matter is excreted from the blood without any increased vascular
action, and merely as an accompaniment of the natural secretion
of a membrane, or instead of the ordinary nutrient deposit of a
tissue. Whatever, in such cases, determines the first deposition
of tubercle in a tissve, will with greater facility effect its increase,
by the addition of similar matter to a ready-formed nucleus. The
tendency to the deposit of yellow tubercle independently of irri-
tation, implies a condition of the blood even more depraved than
that which leads, under the same circumstances, to the formation
of the chronic indurations; it is an ulterior degradation of the
fibrinous nutriment of the tissues, replacing them by a maltter not
merely inapt in texture, and of lower vitality, but wholly destitute
of life, the principle of organisation. When, therefore, tubercu-
lous matter is found in an uninflamed tissve, it may be regarded
as a sign of the most decided constitulional taint. In such con-
ditions of the system, tuberculous depositions may take place with
great rapidity ; and as they are already almost ripe for elimina-
tion, the ulceration and destruction of the lung will soon follow.
But nothing can give development to the tuberculous disease with
such fearful rapidity, as the occurrence of acute inflammation in
the pulmonary tissue. It is, we believe, from this process in a
highly tuberculous constitution, that the general tuberculous con-
solidation, called infiltrated luber[:]e,lagﬂs place. 'The matter
deposited is often a mixture, or intermediate state of lymph and
tubercle, one product predominating in some parts, and the other
elsewhere; but it is altogether beyond the reach of the sorbefa-
cient remedies, which avail in pneumonia to promote the absorp-
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parts of the valves of the heart. It is to be classed with gray
and yellow tubercle, in so far as it is another variety of matter,
low in the scale of organisation, and formed of lymph of defective
vitality. In these latler cases there is no puckering or contrac-
tion about the tubercle until it has evacuated its contents ; which
it is very slow to do; for it has not the tendency to soften and
cause ulceration that makes common scrofulous tubercle so
destructive. We have repeatedly seen a few of these tubercles
in lungs otherwise healthy, the individuals having died of some
other disease.

Symptoms. As we have made the anatomical and pathological
changes of phthisis the basis of our description of this disease, it
will be convenient and instructive to classify, as far as we can,
the symptoms, in reference to these changes. The course of
consumption is generally divided into three stages, according to
the state of the lesions of the lungs. The first stage is that of
the formation of the indurations, granular or diffused ; the second
is that of the conversion of these into yellow tubercle, with the
extension of this lesion to other parts; the third is that of their
softening and evacuation, and the formation of vomicz.

First stage. The symptoms produced by the indurations may
be divided into those of irritation, and those of obstruction.

The indurations are generally accompanied by various irrita-
tions, both local and general. Of the local irritations, the earliest
is cough, which at first is generally slight and merely hacking,
but more or less constant ; at least, although it may not be fre-
quent, it does not cease for a whole day together. It is either
dry, or accompanied by a thin transparent expectoration.
Another occasional sign of local irritation is pain in the chest,
commonly referred to the sternum: in some instances it is a
stitch in the side ; sometimes it is a soreness, or an unusual sen-
sibility to cold or exertion, more than actual pain; not unfre-
quently it is absent. These varieties of pain are sometimes
merely irritations ; but not unfrequently they are the result of
real local inflammation, excited in the lungs, the bronchi, or the
pleura, by the indurations. Of the more general irritations,
quickness of the pulse is the most constant ; but even this is not
universal. The quickness is often not uniform at first, but depends
on any cause of excitement, however trifling ; and the pulse may
be very slow and weak in the intervals : but as the organic lesion
increases, it graduoally becomes more constant, and is accompa-
nied by an irritated state of other functions;—a general febrile
state. But even then there is not power enough in the circulation
to maintain a general or constanily increased heat; it is mani-
fested most towards night, after the acecumulated exeitements of
the day, when the fulness as well as the frequency of the pulse
increases, and there is a flushing of the face and heat in the
palms of the hands and soles of the fect, where the thickness and
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hardness of the cuticle prevent the perspiration and evaporation
which moderate the temperature of other parts. Like other
weak and intermittent febrile movements, this %Ienemlly termi-
nates by perspiration more or less profuse, which, occurring in
the night, leaves the pulse lowered, but the frame weakened and
exhausted in the morning. It is only in the severe cases that
this general irritation, or hectic fever, as it is termed, becomes
marked at this early stage of the disease. Often there is gastric
irritation, with a while tongue, red at the edges, thirst, coslive
bowels, and turbid urine. T'hese symptoms are generally more
remarkable in this than in the after stages, when the irritation is
more confined to the organs of circulation and respiration.
They are almost always attended by some diminution of flesh
and strength, which, however, varies greatly in degree in diflerent
instances. "

The symptoms from obstruction comprehend those from ob-
structions to the passage of the air, to that of the blood, and to
the motions of the lungs in respiration. The indurations, granu-
lar and diffused, when extensive, by obstructing the passage of
air to more or fewer of the air-cells, cause the shortness of
breath, felt at first only on exertion, so common even in the early
stage of consumption. Nay, cases happen, in which an abundant
formation of miliary tubercles, together with the cedema, or
bronchorrheea, which they excite, prove fatal in the first stage,
by the obstruction which they cause to the passage of the air.
In such cases there is generally considerable fever, with short
frequent cough, very quick pulse, and heat of skin, with other
symptoms resembling an acute attack of bronchitis or pneumo-
nia ; for which they may be mistaken, but for the less sustained
character of the fever, the grealer permanency of the disorder
of the respiratory organs, the physical signs, and the expectora-
tion, which, instead of exhibiting the peculiar aspect of that of
pneumonia, or the successive changes of that of bronchitis, eon-
tinues mucous and frothy, sometimes abundant, but often in small
proportion to the cough and dyspnea. Partial indurations
sometimes cause shortness of breath, not_only by their direct
impediment, but also by occasioning a dilatation of the air-cells.

he indurations, by obstructing the bloodvessels, give rise 1o
many formidable pathological effects. They may thus cause
sanguineous congestion, h@morrhage, inflammation, edema,
gangrene, and atrophy of the pulmonary texture, hemoptysis,
profuse bronchial secretion, effusion into the pleura, disease of
the heart, &e.; and the symptoms which these lesions produce
may be variously grouped in the history of different cases of
phthisis. The hemoptysis occurring in the early stages of
phthisis is generally from this cause ; and it is a serious symptom,
not only because it may endanger life by loss of blood or direct
suffocation, but also because it is often accompanied by hemor-
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the cough, the pains in the chest, side, or shoulders, the alternate
chills and heats, the oppression of dyspnea, the languor and
faintness of debility, besides various pains and aches in different
parts of the body, are perpetual sources of complaint. But with-
out any unusual sensibility in the subject, 113-: course of consump-
tive disease may be rendered rough and painful by what may be
called the accidental or accessory lesions contingent upon it,
Intercurrent congestions, hemorrhages, and inflammations taking
place in the lungs or in their investing membranes, are very
common, and may give rise to the symptoms of these several
acute lesions superadded 1o those of phthisis. Hence the increase
of cough, dyspncea, and fever, occasionally with pain, in case of
bronehitis, pneumonia, or pleurisy, oceurring in the course of the
disease ; and hamoptysis, with the faintness and other effects of
loss of blood, if this be considerable, or with greatly increased
oppression if the effusion is more confined to the tissue of lungs.
We can confirm the observation of Dr. Stokes, that free expec-
toration tends to prevent these accidental complications; and
accordingly their occurrence is often preceded or accompanied
by a suppression of this discharge, or an alteration in its quantity.
B{tl there is an accident which especially tends to ruffle and
hasten the course even of the most latent forms of consumptive
disease; this is perforation of the pleura, and the consequent
Eneumnlhnrax and acute pleurisy which it produces. As we
ave already described this lesion and its symptoms, we need
here only remark how characteristic the sudden increase of
dyspncea and cough and accession of sharp pleuritic pain must
be in the cases that were before most insidious, and how much
the addition of these lesions must increase the distress of the
patient, and hurry him towards his grave. Spontaneous perfo-
ration of the pleura seems to occur chiefly where the constitution
is decidedly tuberculous; and it implies a want of that self-pre-
serving energy by which the mischief of ulceration is bounded
by the timely effusion of plastic lymph. This is a part of the
nutrient function ; and perhaps it is because this function is more
active in women than in men, that perforation of the lung is cor-
paratively rare in females. Such, at least, is the result of our
experience, not having met with one instance in about thirty cases
of this complicated lesion that have fallen under our observation ;
and there are very few instances recorded by others of its oecur-
rence in females. In a few instances, the perforation appears to
~ have been the result of adhesions partially attaching the lung to
the walls of the chest, and thus exposing it, in case of external
violence or internal pressure, to a lacerating force, as noticed
under the head pneumothorax.
Other symptoms unconnected with the chest frequently attend
pulmonary consumption. The larynx is very often the seat of
disease, and hoarseness or loss ny voice is frequently an early
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symptom, sometimes taking attention from the seat of the more
important lesion. It appears from the researches of MM. Trous-
seau and Belloc, that uleeration and other structural disease of
the larynx do sometimes occur when there are no tubercles in
the lungs ; but these are very rare cases, and in by far the majority
of instances these lesions are associated with tuberculous disease
of the lungs, and perhaps in all are connected with a tuberculous
constitution. Dr. Stokes considers this complication to be uni-
versally fatal; but it is not always speedily so, for we know at
present three instances in persons now alive of its having lasted
from five to eight years. :

The disorder of the digestive organs, which, in the earliest and
irritative stage of the disease, had something of the gastritic
character, with red-tipped tongue, thirst, sometimes pain or op-
pression after eating, occasionally tenderness of the epigastrium
and other symptoms of indigestion, generally passes away as the
pulmonary irritation is relieved by the discharge. In a few
instances, occasional severe pain of the stomach, and vomiting,
continue to the fatal termination, greatly adding to the distress
and weakness of the patient. In most instances, sooner or later,
the bowels become disordered ; constipation and diarrhcea alter-
nately prevail, dependent on inflammation and ulceration, often
complicated with tuberculous deposition in the follicular structure
of the mucous membrane of the intestines. The mesenteric glands
frequently become involved in the same disease, particularly in
young subjects ; and thus arise additional causes of exhaustion
and atrophy, in the colliquative discharges and obstruction to
nutrition that ensue. There is often but little pain with all these
serious lesions. The alvine secretions sometimes show a defi-
ciency of bile; but this is a symptom which more frequently
precedes phthisis than accompanies it. Sometimes there are
great tenderness and even pain in the abdomen during the whole
course of the disease, with occasional exacerbations : these symp-
toms generally depend on granular or tuberculous depositions on
the peritoneum, combined oceasionally with inflammation of the
membrane, which may lead to the agglutination together of the
folds of the intestines.

Iffore rarely tubercles occur in the brain or spinal marrow, or
their membranes, and cause symptoms of mental disorder, con-
vulsions, or paralysis. Acute hydrocephalus seems to have con-
nection with scrofulous or tuberculous disease further than what
can be u_-aced to the existence of tubercles in the encephalon; for
1t sometimes coexists with tuberculous discase in other parts,
when none can be detected in the brain. The catamenia, in
females, are Egnemlly defective, or absent, at an carly stage of
consumptive disease ; but they are not so constantly so as Laennec
supposed. ; Their suppression is, on many accounts, an unfa-
vourable sign. We have not space to dwell on the details of
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other symptoms arising from the irritations or nbstrugliﬂllﬂs_thﬂ
weakness or the wasting, which tuberculous consumption brings
in its train. The emaciation in the last stages is very great,
especially in the less acute cases; yet it is surpassed by that from
scirrhus of the stomach, and tabes mesenterica. There is a
blanching with the emaciation, which is more remarkable than
its degree ; the bloodvessels are reduced, as well as other tex-
tures; hence it is rare in tuberculous consumption to see the
redness of the knuckles, and distinctness of the veins of the hands,
which accompany even greater degrees of emaciation from
chronic diseases of the abdomen.

Physical signs. We proceed to trace the physical signs in the
different stages of the textural lesions which we have described
as the essential causes of pulmonary consumption.

Flirst stage. In proportion as the indurations which charac-
terize the first stage are of great or small amount, and are con-
centrated within a small space, or scatiered widely through the
lung, they will produce more or less appreciable signs. Thus,
the miliary indurations, even in considerable number, may be
scattered through the tissue of the lung without producing any
distinet diminution or change in the respiratory sound, or in the
resonance of the chest on percussion. Sometimes there is a
general submucus or subcrepitant rhonchus ; but this proceeds less
from the tubercles than from the secretion which their irritation
causes in the bronchial tubes: it is the sign of a partial bronchitis
or bronchorrheea, therefore, and ean be taken in evidence of the
probable presence of tubercles, only when it continues perma-
nenily, or recurs in the same places day after day, instead of
tending to become sibilant, and to cease, as the rhonchi of com-
mon bronchitis de. But it seldom happens that even the early
indurations are equally scattered through both lungs. Their
tendency is to accumulate in greater numbers in little clusters
near the apices of the lungs, and generally more on one side than
on the other. Here there will be a coneentration of their efieet,
and an inequality between the two sides of the chest; and on
exploring the corresponding regions outside, which are the
clavicles and the space below them, and the upper ridge of the
scapule, we may find differences in the sound on percussion, or
those of respiration, and the voice, which, according to known
principles, may be interpreted as signs. The clavicle on one
side, when lightly struck downwards on its centre, yields a sound
duller than that on the other; and especially if this difference
extends to the other parts just mentioned, it is exceedingly proba-
ble that there is consolidation of the lung in that part. Great
care must be taken to strike both clavicles at the same point, or
both infra-clavian spaces in the same mode, or the eomparisen
will not be a fair one. To avoid error, the parts should be quite
uncovered ; and various kinds of percussion should be tried in
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This has been noticed by Dr. Stokes as a sign of incipient phthisis,
It is not to be depended on, as such a murmur is not uncommonly
induced in some healthy subjects under slight excitement, pro-
bably from the artery pressing on the clavicle or upper rib. It
often intermits, being confined to certain stages of the respiratory
movements.

All the stethoscopic signs derive their importance directly from
the situation in which they are heard, and frem their comparison
with the sounds of other parts. There are often natural bron-
chophony and bronchial respiration near the sternum, between
the scapule, and in the axille: such signs in these parts, there-
fore, are not to be considered morbid, unless they be either much
more distinct on one side than on the other, or accompanied by
dulness on percussion. They may be better trusted towards the
humeral end of the clavicle: the angle formed by this bone and
the shoulder is the proper stethoscopic corner, and the signs heard
there, and at the humeral portion of the scapular ridge, are the
most unequivocal; but even here a permanent discrepancy between
the two sides gives the surest indication of disease, for the natural
sounds present some variety. It is also necessary to bear in
mind that the vocal resonance is often slightly louder on the right
than on the left side. In the early stage of numerous diffused
granulations, there is sometimes dulness on percussion with
obscure or submucous respiration in the lower dorsal regions of
the chest, probably depengem on congestion of the pulmonary
plexus of vessels in these parts.

Besides the more direct physical signs of the indurations, the
mucous or submucous rhonchus caused by the secretion of the
bronchial tubes, may render their existence probable when jt
continues long, or returns frequently to the same part. This
observation was first made by Dr. Stokes, who has well remarked
that this symptomatic bronchitis differs from simple bronchitis
in being first circumscribed and confined to the upper lobes,
whence it may spread downwards; but before it reaches _1I:'|e
middle and lower lobes, the common seat of ordinary bronchitis,
the tubercles in the upper become manifest by various obvious
signs.

gThe diagnosis of the early stage of phthisis is often a maller
of extreme difficulty ; depending, as it does, on a proper conside-
ration of the general symptoms, as well as on a careful examina-
tion and interpretation of the physical signs, it cannot be mastered
without considerable experience as well as tact on the part of
the observer.

Second stage. 'The conversion of the semitransparent, gray,
or dark consolidation of the lung into yellow tubercle is a point
only deduced from anatomical examinations, for there are no
certain signs of this change during life. There is sometimes an
abatement of the more irritative symptoms during this change,
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and at the same time an increased expectoration, and the sub-
mucous and mucous rhonchi become more marked. But the
change to yellow tubercle can scarcely take place without some
augmentation of the consolidation; the indurations increase in
extent, and some yellow tubercle is sometimes deposited in other
parts. Hence there is often a fuller development of the signs of
an increased density of the lung ; the partial dulness on percussion
becomes more marked ; the respiration becomes more obscure
or more bronchial, and it may be accompanied by a permanent
fine crepitation. The vocal resonance may also increase in
degree and extent, and altogether the signs become more local-
ised, and therefore less equivocal. These, taken with the change
in the general symptoms before described, may be taken in evi-
dence that the consolidations have become more or less tuber-
culous.

Third stage. But the softening and evacuation of tuberculous
matter, produce the most remarkable and cognisable changes in
the physical signs ; and these also often give to the expectoration
something of the precision of a physical sign. The sputa before
may have been sometimes opaque and muco-purulent, as in
bronchitis ; but they now become decidedly purulent, often sink
in water, and, if narrowly examined, may sometimes be found to
contain particles of a curdy or clotted matter, like cheese soft-
ened in water, which is tuberculous; it is not feetid like the
similar concretions from the tonsils. There may also be litile
streaks or even clots of blood ; but this is uncertain. There is
generally, besides, more or less mucus, which gives tenacity to
parts of the expectorated matter; but on close examination, it
may often be seen that some sputa are opaque purulent clots,
almost without mucus ; it is these which come directly from the
cavities. In whatever part of the chest these changes take place,
generally under one of the clavicles, or above the spine of one of
the seapul®, there may be heard a clicking or bubbling sound,
which is coarser, and gives the idea of being produced in a larger
space than any of the common sounds of these parts. This sign
is the more conclusive, the finer and more completely vesicular
is the natural structure of the lung in the part in which it is best
heard. In listening for it the patient should be desired to cough
or to take a full inspiration; when at first there may be heard
only one or two clicks from the entry of single hubbles: but as
the evacualion of the softened matter proceeds, and there is more
room for the entrance of air, there is then a more continued bub-
bling or gurgling sound, and this will be coarse and distinct in
proportion to the extent of the vomica and its communication
with the air-tubes. This gurgling or eavernous rhonchus will
also somewhat vary according to the quantity and liquidity of
the contents of the cavity, becoming less crackling and more
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or no sound is transmitted nearer the sternum. The pectorilo-
quous bronchophony of a lung consolidated by inflammation, or
compressed against the walls of the chest by a liquid effusion,
never has this isolated character, but is generally louder in pro-
portion to the size of the tubes involved in the condensation. It
is however true, that sometimes the pectoriloquy of phthisis is not
circumseribed ; for besides the cavities there may be extensive
consolidation of the lung, and consequently free transmission of
the voice over an extent of surface. Ewven in this case a practised
auscultator can distinguish the peculiar phenomena of cavities,
in the snuffling, blowing, or tinkling, and the more articulate
voice that certain spots present, or in a toarser gurgling if there
be liquid. It is obvious that all these phenomena are liable to be
interrupted or modified by the accumulation of the matter secreted
by the cavities and adjoining tubes; and that, after cough and
expectoration, a spot that before gave no sound in common
breathing, and gurgling on forced breathing, yields the cavernous
breathing and pectoriloquy. So also, as in time the disease ad-
vances, the excavations become extended, and the gurgling first,
and the pectoriloquy afterwards, are heard in new spots.
Although, afier the excavation of tubercles, there is more air
in the chest, yet the sound on percussion generally remains dull,
for there is much solid deposit about the walls of the cavities,
and the irregular density and flaccidity of the parts, as well as
the defect of air in the peripheral structure of the lung, still tend
to check and to muffle the vibrations of the walls of the chest,
and prevent them from yielding a clear sound. Even where the
cavity is so large as to be the seat of a tinkling echo, the reso-
nance on percussion is irregular and imperfect; and thus may
this case of metallic tinkling be distinguished from that of pneu-
mothorax, in which some part of the chest must have an unnatu-
rally clear sound. Sometimes the percussion is elearer in con-
sequence of a general dilatation of the superficial cells; and as
this is commonly of the flaceid kind, it may be accompanied by
a sharp puerile kind of respiratory sound: both these circum-
stances may disguise the phthisical signs, but only partially, for
there will still be some decided irregularities in the sound of per-
cussion, and enough of the signs of the subjacent cavilies to
declare the case to the wary observer. Occasionally a hollow
or bottle-like sound is produced by precussion over a cavity; this is
when its wallsare pretty dense, and it communicates freely with the
bronchi. More commonly there is an opposite condition : the
walls of the cavity are loose and yielding ; and if it be large,
percussion may somelimes cause a motion of its contents, and a
gurgling or tinkling expulsion of air from it, which gives a muffled
metallic sound, like that of money in the nearly closed hands, or
more like the imitation of that noise which may be made by
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striking the hands hollow and closed upon the knee. Laennec
compared the sound to that emitted by a cracked jar when it is
struck.

With the irregular and deficient sound on percussion, ﬁenerally
most evident uﬁger the clavicles or in other parts of the upper
regions of the chest, there is very commonly associated a collapse
or sinking in of the walls of the chest, forming below the clavicles
a hollow, generally more conspicuous on one side than on the
other. There is very commonly, also, some defect and irregu-
larity in the movements of the chest, the upper ribs of one _E_Ide
being but little raised, and the lower parts altogether exhibiting
the most motion. But there is rarely that complete fixing of the
side that we see in chronic pleurisy, in which case, too, the upper
part is generally more mobile than the lower.

We might class with the physical signs the characters of the
sputa in the third stage of consumption, if they came only from
the cavities which are peculiar to it. The expectoration of dis-
tinct portions of tubercle, or of pulmonary tissue, which are seen
in a few cases, constitutes a physical sign of the clearest charac-
ter; they must come from cavities. If patients could save all
their expectoration, and this were inspected daily, this unequivo-
cal sign might be more frequently met with. But the inflamed
air-tubes are, in great measure, the source of the expectorated
matter, which therefore presents much of the same aspect as in
chronic bronchitis. The large size, and almost perfectly purulent
character of the masses sometimes expectorated, which are like
irregular balls of flock or wool of a yellow or greenish colour,
sinking and breaking down in water, go far to prove the exist-
ence of cavities in the lungs. These have been particularly
noticed by Dr. Forbes. A dirty yellowish-brown or greenish
malter, occasionally fringed or streaked with blood, flattening like a
piece of money when separate, and in masses forming a smooth
sluggish purilage, are more characteristic of phthisis,and generally
occur in the most advanced stage. The general pulmonary
congestion which frequently precedes death, is ofien announced
by the darker reddish or green hue of the purulent sputa. Profuse
heemoptysis does not often occur in the advanced stages of con-
sumption ; for the vessels soon become plugged with fibrin, and
obliterated in the diseased portions of lung, and the mass of blood
is reduced to the capacity of those Lthat remain free.

When it takes place, however, itis usually followed by speedy, sometimes by
immediate death. T have seen several cases in which a sudden effort, orapa-
roxysm of coughing, produced a gush of blood into the bronchial tubes from a
large vessel in the cavity. Inthese cases a portion of the blood is discharged
from the mouth, more by vomiting than spitting, and a portion flows into the
stomach and forms a coagulum.
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Complications. It is very common for phthisis to become com-
plicated with other diseases of the chest, particularly bronchitis,
pneumonia, and pleurisy; and the attacks of these additional
lesions sometimes prove fatal, even when the phthisical changes
are not extensive. Partial bronchitis is an almost constant con-
comitant of tuberculous disease of the lung; but more general
attacks also sometimes oceur from the ordinary causes, such as
exposure to cold, the epidemic prevalence of influenza, and febrile
diseases : they then bear a character more formidable than usual,
being themselves less tractable, and may cause suffocation; or
they may aceelerate the progress of the phthisical disease. Itis
also very ecommon to find general pneumonia attacking a lung in
which there are miliary tu%ercies, which must have existed prior
to the inflammation, and would probably not have run their course
for several months. This complication greatly increases the
danger of the pneumonia also, which, unless it be stopped at its
very onset, generally provesfatal. Insome instances, especially in
the young, we find a reason for the intractability of such a pneu-
monia, in the tuberculous character of the hepatisation, which has
the grayish or boiled-liver aspect, with considerable softening,
instead of the redder deposit of common hepatisation; on the
Fleura there is sometimes seen, at the same time, an opaque [riable
ymph which borders closely on real tuberculous matter. Inother
instances, where the disease has not advanced far enough to
Eresent these appearances, we can still understand that there may

e in the deposit enough of that defect of vitality, which renders
tuberculous matter so difficult of absorption. The supervention
of the signs of an extensive pneumonia, crepitation with increasin
dulness on percussion, affecting the posterior lobes of one or bot
lungs, together with the increased heat, febrile disturbance, and
the rusty tinge of the sputa, must be looked on as indicative of
extreme danger to patients with any extent of phthisical disease;
for if it do not itself prove fatal, as it commonly does, the inflam-
matory attack will not fail to hasten and increase the phthisical
disease. It is different with the circumseribed pneumonia which
sometimes attacks portions of lung in the progress of tuberculous
disease : these come on without much disturbance, and subside
without causing much mischief, being probably the result of mere
local obstruction or irritation. The same remark applies to the
Slﬁzh'- pleuritic attacks, which are very common in phthisis; the
effects of which are seen in the adhesions of the pleura, so gen-
erally found in phthisical subjects. We have repeatedly heard a
sound of friction in a part of the chest which lasted for several
days, and the chest after death exhibited adhesions at this point.
Probably the inequalities occasioned by the deposits in the lung,
as well as the textural irritation, cause these loeal inflammations
of the pleura. They rarely produce much effusion, but soon
terminate by adhesion. Liquid effusions do occasionally oceur,
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from a more general cause of inflammation, such as the bursting
of a vomica into the pleura. If the vomica also communicate
with the bronchi, there will be pneumothorax as well as liquid
effusion. Ineither case, the pleurisy is a serious and untractable
addition to the consumptive disease, and may prove fatal in a
few hours. Pulmonary heemorrhage is another serious accident,
most commonly occurring in the early stages of phthisis. It may
Emve fatal, by loss of blood, or by sufiocation ; or the effusion of

lood may break up the tissue of the lung to a greal extent, and
the patient may sink from the sloughy suppuration which ensues ;
or, alter the hmorrhage has ceased, inflammation may arise in
and about the hemorrhagic consclidation, and involve the lung
in a destructive suppuration, which mayv be more or less of a
tuberculous character.

Varieties. The varieties which pulmonary consumption pre-
sents are very considerable, and even recent authors, such as
Laennec, Clark, and Stokes, have thought several deserving a
distinct consideration. Laennec recognises five: 1. Regular
manifest phthisis; 2. Irregular manifest phthisis; 3. Latent phthi-
sis; 4. Acute phthisis; 5. Chronic phthisis. Sir James Clark
also notices five: 1. Acute; 2. Febrile; 3. Chronic; 4 Latent;
5. Infantile. Dr, Stokes specifies no less than six varieties of
phthisis E;e-sides those diversified by complications; 1. Acute non-
suppurative; 2. Acute suppurative: 3. Chronic progressive; 4
chronic ulceration following pneumonia; 5. Tubercle consequent
on chronic bronehitis; 6. Tubercle consequent on the cure of
empyema. None of these divisions is sufficiently comprehensive
to include all the varieties of pulmonary consumption, which may
take a peculiar stamp from the nature of its causes; from the
eonstitution of the subject; from the predominance of particular
symptoms, sich as those of irritation or those of %olliquative
secretion and decay ; from the extent and progress of the local
lesions of the lungs; and from the complications with lesions of
other organs. It is highly important to observe these differences
in relation to the diagnosis, prognosis and treatment of individoal
cases ; but to describe them all as distinct varieties would lead to
needless refinement and prolixity. It will be sufficient for our
purpose to distinguish two kinds of consumption, the acute and
the chronic, without however professing that the line between
them is always well marked, and admitting that each may pre-
sent considerable variety in its predominant symptoms.

Acute or rapid Phthisis.  Sir J. Clark states, from collating the
observations of Heberden, Bayle, Andral, and Louis, that the
average duration of consumption ranges from nine months to two
years; in the acute form it may prove fatal, in from three weeks
to two or three months. In some of such cases the symptoms
and stages do not differ from those already described, but they
are unusually severe and rapid in their course; emaciation does

37



280 TUBERCULOUS DISEASE OF THE LUNG, OR

not proceed so far; and the physical signs during life, as well as
the examination after death, show that the extensive tuberculous
deposit, and the consequent lesions of the lung, have been the suf-
ficient cause of this rapid progress. Thisis what is popularly
called “galloping consumption;” it commonly occurs in very
scrofulous constitutions, particularly in young subjects, and is
often developed by an attack of inflammation of the lungs or their
membranes. In other cases, miliary tubercles are developed in
such great numbers, that they prove fatal in their first stage, few
of them having suppurated. In such instances there is generally
a predominance of the signs of irritation and obstruetion; dys-
pneea ; frequent cough, with little or only bronchitic expectoration;
much fever and quickness of pulse; frequently rpalpilatinn ; some-
times heemoptysis ; and the disease may prove fatal in from three
weeks to two months, often without considerable emaciation, but
with increasing oppression to the function of respiration. The
lungs are found thickly studded with miliary tubercles, or with
numerous nodules of tuberculous consolidation of a gray or a drab
colour and moderate consistence, none of which have become
excavated, except perhaps in the upper parts of the lungs, where
a few have become soft and have formed small vomicz. The
intermediate tissue is sometimes in the first stage of inflammation;
somelimes it is unaffected or partially emphysematous. The
bronchi are almost always inflamed, and filled with a spumous
mucus, and not unfrequently they are partially dilated. This non-
suppurative variety of acute phthisis is noticed by Dr. Stokes as
usually succeeding to fever, particularly that of a typhoid kind.*
From the general prevalence of fever throughout its course, Sir
J. Clark terms it febrile phthisis ; but he does not sufficiently dis-
tinguish it from his other acute variety, in which the taberculous
changes are more complete, and in which the tuberculous deposi-
tion is often in the infiltrated or diffused form. From the general
symptoms, this form of acute phthisis is liable to be mistaken for
bronchitis or pneumonia, and it is only by attention to the physi-
cal signs, as well as the progress of the whole case, that the dis-
tinction can be made. Of this we shall speak under the head
Diagnosis.

hrenic Phthisis. Tuberculous consumption isin its ordinary
career a chronic disease ; but the cases that especially deserve
this title, are those in which the disease lasts for many years.
Bayle and Laennec record instances in which patients appear to
have had the disease thirty and forty years. But it is not to be
supposed thatin chronic cases the disease is always progressive.
It owes its long duration to its limited extent ; and althongh the
lungs are never free from seme of the lesions described as charae-
teristic of phthisis, yet the continuance of the disease is chiefly
marked by many successive attacks and partial recoveries, depend-

* It would be more correet to say often.—[As, Ep.]
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of the lung, there may be cavities of more recent formation, with
their wal?s, comparatively soft, ragged, or imperfectly lined by
albuminous matter; and there may be likewise more or less of
the different kinds of consolidation—circumscribed and diffused,
gray, red, and dark-coloured,—which mngti_u::te the earlier stage
of phthisical lesions, in parts generally exhibiting the changes into
crude and soft tubercle. It is sometimes not difficult to recognise,
in these different appearances, the lesions which have been con-
nected with the several successive attacks which the history of
the patient records. Laennec adverts to these successive pro-
ductions of tuberculous disease, which he calls erops of tubereles.

But many of those affected with chronic phthisis, or circum.
scribed tubercle of the lung, die sometimes from other diseases
connected with this lesion, such as hzmoptysis, pneumonia,
bronchitis, pleurisy, perforation of the pleura ; sometimes from
causes unconnected with it, such as fevers, inflammations of
other viscera, accidents, &c. Thesec cases give us the oppor-
tunity of seeing consumptive disease in its slighter forms; and
they are so common beyond middle age as to have been met
with in more than half the cases in which we have thoroughly
examined the lungs of subjects who have died of various diseases
in London and Paris. It is easy to discover these partial lesions,
on feeling the lungs between the fingers, and cutting into any
resisting or indurated portion, which will be found to be a gray
or red induration, a yellow or cretaceous tubercle or the remains
of one, a smooth cavity or a cicatrix, to which may sometimes be
traced obliterated bronchial tubes. In a few instances we have
met with cavities of a considerable extent, without any remains
of tubercle, the walls only being composed of condensed pulmo-
nary tissue, smoothly lined by a false membrane, which some-
times is opaque, fibrous, and rather thick, and sometimes as thin
as mucous membrane. We. shall presently revert to these facts
as proving that phthisical lesions are generally destructive, on
account rather of their extent and constitutional origin than of
their nature.

Laennee and several subsequent writers have treated of lafent
phthisis as a distinct variety : but seeing that the cases falling
under_lhis denomination differ from the common, the acute, or the
chronic forms of consumption, only in their general symptoms
being less marked than uvsuval, or being disguised by the symp-
toms of various other affections with which the disease is com-
plicated, it does not seem correct to separate them into a distinet
variety. Batit is highly important to know that all the verieties of
phthisis may present very different degrees of prominence in the
usual symptoms, and that they may be masked, even to their last
stages, by affections of other organs, particularly of the stomach,
intestines, and liver, and by various fevers, as well as by previ-
ously existing or concomitant affections of the respiratory
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ing bronchial or parenchymatous inflammation, or of fever,
salines, antimonials, and other means of increasing the fluid
secretions, will be proper as usual. .

The narcotic remedies, such as opium, conium, hyoscyamus,
belladonna, aconite, and hydrocyanic acid, are oceasionally useful
te allay cough and pain, especially when these symptoms are
associated with high nervous sensibility or a tendency to spasm ;
but they have no influence on the incipient phthisical lesions, or
on the inflammations or irritations accompanying them ; and
unless given judiciously, they may disorder the gastric and alvine
function, and thus injure the state of the constitution.

But are there no remedies which will promote the removal of
the induration themselves? We can answer this but doubtingly;
but if we may be guided by analogy, we might be led to hope
that the removal of morbid deposits, when recent, may be facili-
tated by the aid of certain medicines. Thus we see tumours of
various kinds, enlarged glands, and depositions in the joints,
sometimes reduced under the use of mercury, of alkalies, or of
iodine ; and although there are many forms of deposit on which
these remedies exercise no influence, and others in which their
power is very equivocal, yet the limits of their action are not so
defined as to prove that all the kinds of induration which precede
tuberculous deposit are quite beyond their reach. The influence
of these remedies in promoting the absorption of the simpler
products of acute inflammation is scarcely doubted ; and arising,
as the lesions of phthisis occasionally do, from acute inflamma-
tion, and presenting various gradations which remove them only
step by step from its products, it would be unreasonable to asserl,
without sufficient evidence to prove it, that they are wholly
beyond the reach of such medicines. Dr. Stokes considers that
the strumous inflammation which constitutes incipient phthisis,
may sometimes be arrested by a course of mercury producing
ptt;valism; and he gives iwo or three cases to show the success
of this mode of treatment He admits, however, that its utility
needs confirmation, and its exhibition must not be lightly attempted.
It may, perhaps, be useful where the pulmonary I%si-::-n originales
in acute inflammation, which has not proceeded to suppuration;
otherwise its influence is generally so injurious in scrofulous consti-
tutions, that we cannot advise its employment. This does not
apply to its occasional use as an aperient, which is generall
beneficial in this, as well as in other chronie diseases, in whic
the abdominal secretions need its aid.

Sir James Clark, on the ground of Dr. Carswell’s view of the
usual seat of tuberculous matter, has recommended anew the old
practice of a course of emetics in the early stage of phihisis.
The testimony of several English writers of the last century,
Morton, Parr, Reid, Marryatt, &ec., is strong in favour of the
success of emetics in arresting and even curing the disease ; but
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at other times with an eruption of pustules on the skin. Sauvages
describes a hissing noise occurring in the cough of old people
affected with the complaint, many of whom died on the ninth or
eleventh day. This epidemic preceded the plague in some parts
of Sicily. It was less fatal throughout England than in other
countries ; nevertheless a thousand died of it during one week in
London. Epistaxis was a frequent symptom, and in young

lethoric subjects bleeding was found useful, and, according to

auvages, might be repeated with advantage; but Sennertus
attributes the destructiveness of the disease at Rome to the
injudicious employment of that measure.

The spring of 1762 was characterized by remarkable alterna-
tions of intense heat and cold, and by a rapid succession of wind,
frost, snow, and rain; and epidemic catarrh was general in
Europe. It had however appeared during the previous year in
America. The disorder swept away one-third of the inhabitants
of Toulon, extended northwards to Breslau, Vienna, and Ham-
burgh, and in a month passed from London to Edinburgh. This
epidemic was singularly eapricious in its course and severity,
destroying a hundred daily at Breslau, yet sparing Paris and the
greater part of France ; it was exceedingly mild in many parts
of England, especially London, the suburbs of which escaped,
but in Norwich was more fatal than the visitation of 1743. It
prevailed among the sailors in the Mediterrancan in July, during
the prevalence of hot weather with easterly winds. Those who
were severely attacked vsually had either head symptoms, or
harassing cough. These symptoms sometimes alternated with
each other, but scarcely ever existed together. At the end of
the second week at Edinburgh, some of those affected complained
of pains of the thigh, uthers%]ad maniacal attacks. A large pro-

ortion of the inhabitants of Europe suffered from the complaint ;

ut scarcely any died, except the old, the asthmatic, and the
consumptive. Relapses were frequent, and those who neglected
themselves had a tedious cough with some degree of fever, which
occasionally was intermittent, and yielded to bark.

The autumn of 1775 appears to have been remarkable, both in
France and Britain, for thick noisome fogs, so prolonged as to
obscure the sun for many weeks. In France the weather was
cold and rainy, in Seotland unusually dry. The commencement
of the year was very cold, then followed snow, abundant rain,
and sudden changes of temperature. These vieissitudes occurred
later in England than on the Continent, in correspondence with
the later appearance of the epidemic. Disease prevailed at the
same time among dogs and horses : meat suspended in the air by
means of a kite, near Glaszow, quickly became tainted. Dr.
Fothergill, with laudable zeal, engaged in a correspondence with
various practitioners on the subject of the epidemic, and much
valuable information was thus obtained respecting the local pecu-
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variations of weather, had been observed for some months pre-
vious to its appearance. This epidemic was widely diffused, pre-
vailing both in the East and in America. In Warsaw, as well
as in many parts of Britain, it preceded the epidemic cholera.
The characteristic symptoms were, tenderness of the scalp, and
cramps of the legs and arms. Towards the subsidence of the
epidemie, diarrheea, and dysentery occurred, and formed a tran-
sition to cholera. Cough and debility continued long afterwards.

In 1833 the epidemic cholera was followed by influenza, which
made its first appearance at Java, and attacked more than the
influenza of 1831. It was more acute, and left less cough than
the ordinary visitations of the malady. Thedistinguishing symp-
tom was severe headach. Those who died generally had cere-
bral symptoms at an early period. Aeccording to Dr. Fife, of
New-castle, bleeding was generally found injurious.

The influenza, as it occurred in England in 1836-7, is fully de-
scribed in the Trans. u# Prov. Med. Assoc., vol. vi. that society
having made laudable efforts to obtain information respecting the
complaint, from all parts of the country. The weather prior to
the occurrence of the disorder had been extremely unsettled.
From the 22d to the 25th of December, 1836, there was a fall
of temperature of twenty-five degrees, and a quantity of snow
followed, perhaps unexampled in this country. Snow fell also
in Palermo, Lisbon and Canton. On the 2d of January a thaw
set in, and thick fogs prevailed during the month; the general
outbreak of the disorder occurred at the commencement of the
thaw : easterly winds prevailed, and the aurora borealis was fre-
quently visible: a great many dead flies were found on the surface
of ponds. Itisremarkable that the malady existed simultaneously
at Sidney and the Cape of Good Hope, and on the shores of the
Baltic. Half the population were attacked in London, Hamburg,
and Copenhagen.

The symptoms for the most part corresponded with those de-
scribed at the commencement of this article as generally charac-
terising influenza, particularly feverishness, pain and weight of
forehead, tingling and acrid discharge from the nostrils, soreness
of the fauces, hoarseness, congh, dyspneea, far exceeding the
degree of attendant inflammation, and great general depression.
In some parts of the country, particularly at Salisbury and Ayles-
bury, rheumatism, neuralgia, and rheumatic neuralgia, were fre-
quent complications. In some cases inflammation of the mem-
branes of the brain occurred, in others inflammation of the spinal
cord. Pneumonia was a frequent accompaniment, and when it
was relieved by bleeding, the original disorder pursued its usual
course. The head was in some patients attacked with pain,
resembling neuralgia of the branches of the fifth pair of nerves.
The pain was remittent, never distinetly intermittent, and some-
times yielded to arsenic. Spontaneous ptyalism occasionally
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pective functions will vary with the amount of the ingredient
which they have to separate, and the deleterious influence which
its retention will exert on the welfare of the system at large.

Of all these injurious ingredients, carbonic acid is without
doubt the most abundantly introduced into the nutritive fluid ; it
is also most deleterious in its effects on the system, if allowed to
aceuwulate; and we accordingly find the provisions for its re-
moval surpassing in importance that made for any other excre-
tion. The two 1arEcst glands in the body appear to have for
their chief object the separation of earbon from the blood; but
this operation is subservient in each case to other purposes. By
the liver this element is combined with others into a fluid excre-
tion, which has important uses in the digestive funciion; whilst
by the lungs (which may be certainly regarded as organs of a
glandular character) it is excreted in a gaseous form, and thus
made subservient, according to the laws of the mutual diflusion
of gases, to the introduction of oxygen into the system, and the
consequent maintenance of the animal temperature as well as of
the stimulating propertics of the blood.

It is evident, then, that any circumstances which check the
excretion of carbonic acid by the lungs, will have an immediately
injurious effect upon the system at large, by causing the accumu-
lation in the fluid upon which it is dependent for the performance
of its vital actions, of an agent that so seriously injures its vivi-
fying propertics. But this is not the only mode in which the
cessation of this function is injurious. The exclusion of a con-
stant supply of oxygen from the blood, even though the removal
of the carbonic acid were provided for by other means, deprives
it of its due power of nourishing and exciting to action the
tissues and organs to which it is afterwards distriboted ; for it
would appear that this element is, throughout animated nature, a
stimulant as necessary to the energy of its operations, as caloric
is to all, and light to many of these. Further, we shall here-
after see reason to believe that any obstruction to the due aéra-
tion of the blood has an immediately injurious eflect upon the
circulation, by causing a relardation or even an entire cessalion
of its movement through the capillaries of the lungs; and, in
consequence, a dangerous accumulation of blood in the venous
system, with a proportional deficiency in the arterial. \

We observe, accordingly, that a provision for these changes is
more universally found to exist in living beings than for any
other function, save the ingestion of aliment, and the perpetuation
of the race. Kven in plants a true respiration analogous to that
of animals is constantly going on, although its effects are some-
times obscured by the converse change which is subservient to a
different purpose. (Principles of general and comparative Phy-
siology, p. 294.) In the lower animals the process is carried on
by means which render it equally independent of any active
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movements adapted expressly to the purpose. In proportion to
the energy and variety of the nutritive processes, however, does
the necessity arrive for a more powerful and constant resg.uratlun_;
and we find in the warm-blooded Fertebrata the highest acti-
vity of this function provided for by the vast extension of the
aérating surface, and by the means adapted to renew both the
blood and the air in contact with it. The arrangement of the
circulating apparatus is such, that afl the blood which has been
returned %rum the system is made to pass through the lungs,
before being again transmitted through the aorta—a provision
which is not made for any other gland, the portal circulation
presenting the nearest approach to it. And, on the other side,
the nervous and muscular systems are adapted to keep up, with-
out the intervention of the will of the individual, a constant
series of movements, by which the air that has been vitiated is
replaced by a pure supply. AIthuu%h these arrangements will
be fully explained in the physiological division of this work, it is
necessary ﬁere to advert to the mode in which these constant
changes are maintained, in order that the operation of various
causes in the production of asphyxia may be rightly understood.

The periodic movements of the heart, by which the blood is
propelled into the capillaries both of the system and of the lungs,
result, there is good reason to believe, from the simple contrac-
tility of its museular structure, excited by the direct application
of a stimulus. Experiment secms to have sufficiently demon-
strated that, although they may be influenced by particular
conditions of the nervous system, they are not dependent upon
any constant influence transmitted through it, as was formerly
supposed. Like other muscular structure, the parietes of the
heart may be excited to contraction by stimuli of various
kinds; but that which is employed in the living body is the con-
tact of blood with the membrane lining its cavities. So long as the
fibre retains its vital properties, will this stimulus excite it to con-
traction ; but if it be deficient, and not replaced by any other,
no movement will take place. In those cases in which the
movements of the heart have continued for many hours after it
has been removed from the body, it is probable that the admis-
sion of air to the interior of its cavities has acted as the stimulus.
Over-distention of the muscular tissue appears to suspend for a
time its contractility; and this effect may even be produced by
the accumulation of blood in excessive quantity, which prevents
the fluid from exercising its usual stimulant infﬁmnca.

On ltle other hand, the movements of the respiratory muscles
are entirely dependent upon the influence of the nervous system,
T'heir ordinary actions are of the class denominated by Dr. M.
Hall ezcito-motor, and were spoken of by Whytt and other
authors as sympathetic. They result from a stimulus originating
in the extremities of the nerves usually denominated sensory, but
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nerve, but above that of the intercostals, life may be prolonged
for some time ; but a slow asphyxia appears to take place, since
death generally oceurs at an interval of from three to seven days.
(Sir A. Cooper, on Dislocations, &¢.) The same effect will result
from want of functional activity in this portion of the nervous
centres, although no disease or injury may have directly affected
it. Thus, in the ordinary apoplectic coma, as in profound sleep,
the functions of the medulla oblongata being but litlle impaired,
the respiratory movements continue almost as usuals but if, by
compression or other deleterious influence, it should become less
able to respond to the stimulus communicated to it by the excitor
nerves, the movements will cease more or less gradually, and the
aération of the blood will be consequently prevented. A similar
condition may result from the operation of narcotic poisons, by
which the funetional activity of the whole nervous system, but
more especially of its central organs, is depressed, and the respi-
ratory movements in consequence suspended for want of the
maintaining power. Section of the motor nerves will of course
produce a corresponding effect. If the phrenic be divided, respi-
ration may be carried on for a short time by the intercostals, but
not in a degree sufficient for the prolongation of life. If the
intercostals be divided, the animal will respire with difficulty and
imperfectly, as when the spinal cord is injured above their origin;
and slow asphyxia is usually the result. There is a difference
among different species, however, as to the degree in which the
movements of the diaphragm and those of the thorax are respec-
tively concerned in producing the ingress of air. In birds it is
entirely dependent upon the elevation of the ribs, no complete
diaphragm existing in that class; and paralysis of the intercostal
muscles, by the division of the spinal cord above their nerves,
cﬂnseciueml y produces immediate asphyxia. In fishes, on the
other hand, the respiratory movements can only be affected by
injuries of the medulla oblongata, as all the nerves concerned in
them arise from that division of the spinal axis.

2. The next group of causes to be enumerated is composed of
~ those which prevent the dilatation of the thoracic cavity by mecha-
nical compression of the exterivr of the body. Instancesare by
no means rare in which persons engaged in excavating are
suddenly overwhelined by a fall of earth which closely envelopes
the body, leaving the head free. If not speedily relieved from
such a situation, the sufferer dies of asphyxia ; since the descent
of the diaphragm is prevented by the compression of the abdomen,
as well as the ascent of the ribs by the restraint to which the
thorax is subjected ; and the first shock expels the contents of the
lungs, and reduces the cavity to its smallest dimensions. A
curious case is mentioned by Dr. Roget (Cyc. of Prac. Med., vol.
i- p- 177.), in which a similar result was very near occurring to
a pugilist, of whose body a cast was being taken in one piece.






340 aspayxia (Causes).

can gain no admittance to these openings, asphyxia is said to be
produced by submersion. It is obviously immaterial whether the
whole body be covered with water or not ; many drunkards have
been drowned (so to speak) in a puddle, from which they had
not sense enough to withdraw their faces ; and many infants have
been prevented from making the first inspiration by the immersion
of the mouth and nostrils in the pool formed by the maternal
discharges, or by the occlusion of these entrances by their own
membranes. Air may gain admiltance to the mouth and nasal

assages, and yet be prevented from passing into the trachea,

v meeting with some obstruction in the larynx, The rima

lottidis may be closed by the cedema resulting from acute in-

ammation, or by the thickening which is produced by more
chronic disease; or it may be constricted by the spasmodic
aflection which so often accompanies these states, and which
sometimes occurs independently of them, from irritation of the
nervous system by other causes; or it may be closed in conse-
quence of paralysis of the dilating muscles, as Dr. H. Ley believed
to occur in laryngismus stridulus.* Obstacles to the admission
of air into the lungs may also exist in the trachea; the aperture
of which may be closed by external pressure, as in strangulations,
or its lining membrane may be so much tumefied by discase as
nearly to prevent the passage of air. The accumulation of
secrelions, too, which the patient has not strength {o expectorate,
may occasion asphyxia; and the same result sometimes occurs
in croup, from the obstruction presented by the formation of a

* The pathological explanation of this disease given by Dr. Ley was founded
upon the supposition, that the dilafors of the rima glottidis are supplied by the
recurrent Iar]rngea.l nerve, whilst the constrictors of thit npaning are etimulated
by the superior laryngeal branch. He thence inferred that, if the functions
of the former nerve were impeded by the pressure of enlarged glands or other
causes, and the muscles which it supplies be consequently paralysed, the
constrictor muscles would close the rima gloutidis for want of opposition.
The more recent experiments of Dr. 1. Reid {Edim Med, and Surg, Journ.,
vol. xlix.), however, have shown that the superior laryngeal is almost entirely
a sensory nerve, and that the recurrent is almost exclusively motor, supplying
both constrietor and dilator muscles. He states that * severe dyspnea amount-
ing tu suffocation may arise both from frrifation and compression of (1% inferior
laryngeal nerves, or the trunks of the pneumogastries.  For when both or even
one recurrent nerve was irritated, the arytenoid cartilages were ap roximated,
80 as in some cases Lo shut completely the superior aperture of tlI]-m glowis.”
(p. 149.) When the recurrents are eut or compressed, the arytenoid cartilages
are no longer separaled during inspiration; and their movements become so
completely passive, that they are carried inwards by the current of entering
air, which they uﬂhﬁe‘g‘uently impede, whilst they"are separated again by the
expiratory blast. ** We shall leave it,” eontinues Dr. R, * to those who have
had frequent opportunities of seeing this disease to determine which of these
two causes, irritalion or paralysis, will best explain its phenomena. There
appears, however, to be liule doubt that the crowing respiration and dyspnea,
which accompany some cases of hysteria, depend upon a spasmodie closure of
the glottis, produced by ome irritation of the recurrent nerves.”—Aduthor.



aspEYXI1A (Causes). 341

false membrane, which is often of considerable thickness. The
pressure of tumours upon the trachea will often produce asphyxia,
which has beer the immediate cause of death in many cases of
aneurism, and in some of bronchocele. In such cases this con-
dition gradually supervenes; and the difficulty of respiration is
indicated by the livor of the countenance and the dilatation of the
nostrils, for a long time previous to the termination of life. Some-
times, however, an aneurism or abscess will burst into the trachea,
and occasion immediate death by suddenly obstructing the access
of air to the lungs. A frequent cause of asphyxia is the presence
of foreign bodies within the air-passages, or even in the pharynx.
In the former case they may occasion speedy death, even though
not of sufficient size to produce material obstruction to the passage
of air by the irritation they excite ; during a fit of coughing they
may be driven up against the rima glottidis, which they may
mechanically obstruct ; or they may occasion spasmodic closure
of this orifice by reflex excitement of the laryngeal nerves. The
increased secretion also, which results from the irritation, adds to
the mechanical impediment ; so that, from a combination of these
causes, death by asphyxia often supervenes where at first no
material obstruction to respiration appeared to exist. Thelodg-
ment of large masses of solid matter in the wsophagus, as when
an attempt is made to swallow hard substances which are too
bulky for its calibre, will sometimes produce immediate asphyxia,
as if by strangulation ; or, if a partial obstruction only be created,
the difficulty may be fatally aggravated by the spasmodic aclion
which is excited, as in the last case. These are the most frequent
cases of obstruction to the entrance of air through the larynx and
trachea. The bronchial tubes also may be similarly affected ;
but the amount of impediment thus created in the respiralory
process will depend upon the proportion of the pulmonary strue-
ture which the particular tube supplies. A foreign body obstruct-
ing one of the passages into which the trachea primarily divides,
will of course impeﬁi more or less completely, the respiratory
action of the corresponding lung, and may thus induce slow
asphyxia, which will be aggravated by the spasmodic actions to
which the irritation of its presence gives rise. Bat if it should
find its way to one of the smaller passages, no immediately fatal
result would probably occur; though diseased action would pro-
bably be excited in its neighbourhood, which might ultimatel

terminate life. Several instances are on record in which suc

an occurrence has seemed to be the remote cause of death. A
fatal result may, however, be speedily occasioned by causes
which affect the bronchial tubes only, if it involve them universally
or nearly so. Thus it may take l:;ce from the accumulation of
secretions or fluid effusions, which prevent the entrance of air to
the air-cells, even though it freely pass through the trachea. This
is very apt to occur as a consequence of a congested state of the
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pulmonary vessels brought on by other causes ; and it aggravates
this very condition by the new obstacle it opposes to the respira.
tory process, and to the movement of blood through the capillaries,
Such a state may be artificially induced by section of the pneu-
mogastric nerves; but it also supervenes, lo a greater or less
exlent, on many pulmonary diseases. Perhaps we may include,
under this class of causes, spasmodic constriction of the bronchial
tubes, which seems to be an impediment to respiration in some
forms of asthma: the existence of such a state 15, however, un-
certain; and no experimental proof has yet been given of the
power of nervous irritation to produce it. It is, however, the
only feasible mode of accounting for some of the phenomena of
this disease.

5. Supposing the air necessary for respiration to have obtained
free admission through the trachea and bronchial tubes, asphyxia
may still take place from the lungs themselves being in an unfit
state to allow the due action between their gaseous contents and
the blood. Various morbid alterations of their structure, which
it is needless to specify, may thus prove fatal, and this, either
I'B.I]:idI}" or slowly, according to the progress of the disease.
Thus pulmonary apoplexy, a pneumonia of a few hours’ duration,
and a deposition of tubercular matter which has been proceeding
for years, may occasion death in the same manner. It is thought
by some that, independently of any change of structure, the lungs
may be functionally unfit for the aération of the blood, through a
disordered supply of the * nervous influence” which is required
for the process; but sound physiclogy does not warrant us in
the beliel that any such influence is necessary : nor is there any
solid reason to believe that this function can be aflected by any
cause that does not produce a change in the physical conditions
which are evidently essential to its perforinance.

Having thus taken a general review of the principal causes
which operate by physical means in the production of asphyxia,
we may consider,

II. The causes which aflect the chemical processes, to which
the physical conditions are only subserviept. These may be
briefly dismissed. Of the several gases which may be introduced
into the lungs, there are but a small number capable of producing
simple asphyxia. Most of them have an immediate deleterious
action on the system, quite independent of their negative proper-
ties, which consist in their want of power to afford oxygen to be
absorbed or to remove the carbonic acid that is to be exereted.
Hydrogen and azote are almost the only gases which can be
IEgEI‘d&d as SII‘I‘Jp]E asphyxiating agents. Both these may be
breathed for some little time with impunity, even by man ; and
cold-blooded animals will existin them for several hours or even
days. By their physical properties they are enabled to remove
the carbonic acid from the blood nearly as energetically as com-
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ber of unexamined bodies was sixteen. In several of the cases
attributed by Remer to apoplexy, there seems to have been
(although not distinetly stated by him) an extravasation of blood
in the brain, as well as congestion of the cerebral vessels: in
those related by Casper, on the other hand, the congestion alone
seems to have been too much relied on as a sign of apoplexy,
since it is to be recollected that distension of the veins of the brain
occurs in asphyxia. It can scarcely be doubted that these varia-
tions depends principally on the mode in which the ligature is
applied to the neck; and a series of experiments upon his own
person was performed by Dr. Fleischmann (nnales d’Hygitne,
tom. viii. p. 432), with the view of elucidating this question.
Although not entirely satisfactory, they aflord some important
results, of which we shall give an abstract.

1. If the neck be encircled with a ligature placed between the
chin and the os hyotdes, so as to rest upon the sides and angles of
the lower jaw, the principal vessels are but slightly compressed,
and the cord may be drawn tightly without any material impe-
diment being oficred to the respiratory actions. After a short
time, however, a flushing of the face and a prominence of the
eyes are perceived ; the head becomes unusually hot ; a sensation
of weight is perceived in its interior, which increases to great
oppression almost amounting to insensibility ; and a noise in the
ears suddenly commences. When this symptom developes itself,
M. Fl remarks, it is high time to give up the experiment, as a
few moments longer would be fatal. The compression may, .
however, be borne for as muoch as two minutes with impunity.
There is evidently a tendency to the production of apoplectic
congestion ; but the vessels are not sufficiently compressed for
this condition to be immediately induced. The account given of
these sensations by persons who have recovered after suicidal,
accidental, or experimental suspension (instances of the last being
by no means unfrequent), does not materially differ from that just
quoted. A peculiar feeling of a pleasurable nature is first expe-
rienced ; then imperfection of the sight, with flashings of bluish
light ; and these are rapidly followed by insensibility. 2. Similar
consequences will follow the application of the ligature upon
the larynx ; but here the respiration is more impeded. Scarcely
half a minute expires before the noise in the ears, and a sensation
in the brain which it is difficult to describe, give warning that the
experiment must be discontinuned. It is obvious that, in this
position of the cord, the vessels are no longer protected by the
angles of the jaw, and will therefore be more completely com-
pressed, so that death will result from the concurrent effect of
apoplexy and asphyxia. 3. If, on the other hand, the ligature be
placed between the os hyoides and the thyroid cartilage, or upon
the os hyoides, and rests upon the angle of the jaw or the mastoid
processes, the vessels will be almost entirely protected from com-
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similarly fatal. In this manner only can we account for the
suddenness of death in the apeplexia fulininans ; and the same
view seems applicable to several cases of death by hanging, in
which the appearances are very different from those of the more
common forms of apoplexy or of asphyxia, as will presently be
pointed out. :

The obstruction to the passage of air through the air-tubes, and
the pressure upon the bloodvessels of the neck, are not the only
causes of death by suspension, although it is probable that they
are alone in operation when the cord has been tightened simply
by the weight of the body. When greater violence has been used,
it is not unfrequently found that the vertebral column has been
injured, so as to compress or lacerate the spinal cord. This injury
may be of several kinds, but it is generally confined to the first
and second cervical vertebrz. Sometimes the odontoid process
has been displaced from the atlas, with rupture or laceration of
the lizaments which confine it, and has been forced against the
spinal eord. In other instances it has been separated from its
own vertebra; and these displacements of the atlas upon the
dentatus may happen in various ways. Again, the two first
vertebree have been separated from the rest of the column, by
rupture of the intervertebral substance, and of the spinal ligaments.
Other fractures of these vertebrs have been seen; and in all, the
ﬁpinai cord was moreor less injured. But even where no evident

isplacement is found, there is often an appearance of straining of
the ligaments; and in such cases the spinal cord must have
received a severe shock, which will obviously aid the other causes
of death, if not itself competent to produce it.

«Inatomical characters. From what has been stated as to the
operation of several causes, singly or combined, in producing
death by strangulation, we shall be led to expect a considerable
variety in the morbid appearances afterwards found ; and, indeed,
it is almost only from the observation and comparison of these
appearances, that our knowledge of the action of these causes
is derived, since the means of observing them during life are so
restricted. The description given by the older writers of the
si%ns of death by strangulation will only apply with strictness to
a limited number of cases. Indeed it may almost be asserted,
that some of the appearances mentioned are incompatible with
each other, and that the description must have been drawn up
by combining observations made upon several dissimilar cases.
The following have beeen specified :—* Lividity and swelling of
the face, especially of the lips, which appear distorted. Theeye-
lids are swollen and of a bluish colour ; the eyes red, projecting
forwards, and sometimes forced out of the orbitar cavities; the
tongue enlarged, livid, and compressed between the teeth, or fre-
quently protruded. A sanguineous froth about the lips and
nostrils. A deep and ecchymosed impression around the neck,
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round the neck, and these signs are present, the presumption is
very strong in favour of death having taken place by strangula-
tion. For they cannot be produced by suspension after death
from other causes, even if this be eflecied immediately upon the
extinction of life. This has been established by the experiments
of Orfila. Sometimes lividity and tumefaction of the face will
appear after an interval of some hours, even when the ligature
has been removed, as was the case in some of the instances men-
tioned by Esquirol; more recently this has been noticed by
Fleischmann (op. cit., p. 436), who attributes it to the change
of position of the body, causing the blood (remaining fluid as it
does) to run towards the head, which is often in the removal the
most depending part. In the case of the notorious Burke, it is
stated by Mr. Watson (7reatise on Homicide, p. 136), that by
changing the position of the body after the cord had been removed,
the congestion of the vessels of the head and face could be made
to appear and disappear at pleasure. As a general fact it may
be stated, that the more slowly death supervenes, whether from
asphyxia or from apoplectic coma, the more decidedly will these
signs be presented ; and that, on the contrary, they are likely to
be absent whenever death results from the sudden shock sustained
by the nervous system, or from complete obstruction to the entrance
of air into the lungs.

The protrusion of the tongue has been considered by most
writers (after Belloc) as dependent upon the position of the liga-
ture. If this press above the os hyoides, it is stated that the
tongue will be drawn backwards into the mouth; but if below
the cricoid cartilage, the laryngeal apparatus will be drawn
upwards, and the tongue protruded. But it must be remembered,
that this protrusion of the tongue may be found in the bodies of
those who have died of asphyxia from other causes, or of other
diseases. Moreover, M. Devergie states (Traité de Méd. Lézale,
tom. ii. p. 384), that he has found the tongue protruded between
the teeth, when the ligature has been applied even above the os
hyoides; and that the same effect may Eﬂ produced on the dead
body : whilst he has occasionally found it within the mouth, when
the ligature has been on the larynx or below it. According to
Fleischmann, this change, like the former one, is mostly produced
by the gradual approach of death; and is likely to be absent
where death has been almost or altogether immediate. Further
inquiry is certainly needed on this point ; but in the meantime it
may be safely stated, that, if a body were found with the tongue
protruding between the teeth, and bearing their impressions, and
other indications of strangulation were present, little hesitation
need be felt in attributing death to this cause.

The next point to be considered is a very important one—the
mark of the ligature upon the neck. A good deal of confusion
will be fourd in the statements of medico-legal writers on this
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subject, arising principally from the vague and contradictory
significations which have been attached to the term ecch ]

By true ecchymosis is to be understood an infiltration ui: blood
into the internal substance of the skin and subcutaneous cellular
tissue, so that thin laminz of these textures shall be found pene-
trated withit. This can only be substantiated by dissection; and
from neglecting this mode of examination many observers have
mistaken for ecchymosis the external discoloration which is often
entirely independent of it. Thus we may account for the great
diversity in the proportions given by different observers, of the
instances in which ecchymosis was found on the neck after death
by strangulation. Remer declares that nine-tenths of his cases
presented it ; whilst Klein relates fifieen cases which came under his
own observation, and Esquirol twelve under like circumstances,
in none of which was this lesion observed. Devergie has colleeted
fifty-two cases in which the state of the neck was particularly
observed, and in only three of these did true ecchymosis exiss;
and Dr. Casper (loc. cil.) states, that out of seventy-one cases,
twenty-one were accompanied by true ecchymosis.  Of the cases
collected by Remer, many were probably furnished by persons
who were unaequainied with the characters of true ecchymosis;
and it is not surprising, therefore, that he should estimate the
proportion so high. The discrepancy between the accounts of
Klein, Esquirol, Devergie, and Casper, is however, at first sight,
more striking. Still, it would probably be reconciled had we
more precise information as to the mode of death in each class of
cases ; for it is observed that ecchg'mosia rarely or never occurs
after suicidal hanging, where for the most part the body has not
fallen violently upon the cord, whilst it is much more frequent on
the necks of those who have been murdered or executed. The
following curious case is related by Dr. Casper. A young man
in a fit of drunkenness hung himself with a stout cord. He was
cut down in about half an hour afterwards; and atlempts were
made at resuscitation. The cord had merely produced a slight
superficial mark on the neck, destitute of any appearance of
ecchymosis. Signs of returning animation began to manifest
themselves; the efforts of the medical attendants were continued
for several hours, but the traces of vital reaction disappeared.
To the astonishment of all present, when life was about to become
extinct, the mark on the neck became deeply ecchymosed; this
was verified by an examination made the next day. This case
is an illustration of the Ehysiological fact, that to produce true
ecchymosis there must be a continuance, for a certain time, of
the vital processes to which it is due; and that, where death is
very suddenly occasioned by violence of any desecription, all
marks of that violence may be absent. This has been repeatedly
observed in cases of death from concussion of the brain, blows
on the epigastrium, &c. When ecchymosed spots are found on
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the neck, their correspondence with the indentation of the ligature
should be carefully examined ; since it not unfrequently happens
that they result from violence previously inflicted, which the
suspension has only been intended to conceal. Where a true
ecchymosis is found in the line of the cord, little doubt can be
entertained of the strangulation having taken place during life;
since all experimental researches yet performed agree in a nega-
tive result as to the possibility of any true ecchymosis bein

roduced by the application of a ligature after death, even althoug

ut a short time has elapsed. Experiments are yet wanting,
however, as to the possibility of producing a true ecchymosis by
suspension immediately after death ; such a point is obviously very
difficult of decision, and at the same time of the utmost conse-
quence in a medico-legal view. In one instance related by Dr.
Casper, the mark produced by the application of the ligature
was so decided, that an individual not acquainted with the cir-
cumstances would have supposed from it that the deceased had
been hanged while living. But the subject had died of typhus;
and although the experiment was tried an hour after death,
marks of cadaveric lividity had already shown themselves; so
that the tissues must have Keen in a state peculiarly favourable
to the production of this appearance. Siill, however, there was
no infiltration of bleod in the skin or cellular texture.

The mark which is most constantly left on the neck after death
by strangulation, is a line of slight brownish-yellow discoloration,
along which the skin has the dryness and hardness of parchment.
This is seldom absent where a cord has been applied ; but where
strangulation has been effected by a handkerchief or other soft
material, the pressure may be diffused over so large a surface
that even this may not be produced. The Thugs of Hindostan,
who use their turbans for this purpose, are said to accomplish
their work so dexterously, as 1o leave no external mark whatever
of the mode in which they have destroyed life. 'Where an in-
dentation has been produced by the ligature, its lips liave a violet
tinge, especially when the ligature has not been removed; and
with this the paleness, which the skin of the depression presents
on first being exposed, strongly contrasts. It is not until after it
has been for some little time subjected to the contact of air, that
the discoloration and hardening of the skin are perceived. This
character was first pointed out by M. Esquirol, who regarded it
as indicative of strangulation during life; but from the experi-
ments of M. Devergie and Dr. Casper it appears, that it is of
little or no value as a single proof, since it may be produced by
suspension after death.  All that is required appears to be a suf-
ficient force in the application of the ligature, and its subsequent
removal. But the violet tinge of the lips of the depression cannot
be so completely imitated by post mortem strangulation; and even
though it may show itself on the upper side, it is scarcely per-



370 aseayxia (Anatomical Characters).

ceptible on the lower. Whenever this is very decided, therefore,
. and is presented by otk lips of the furrow, it is a tolerably posi-

tive indication of strangulation during life. 'We must not expect
to find such a mark, however, all around the neck. It ‘Wilf be
most decided where there have been any resisting points beneath
the ligature. 1In case of death by suspension, we should not expect
to find it at any great distance from the larynx, or os hyoides.
Where strangulation has been practised, however, the circle will
be more complete; and by a careful examination, we may thus
be enabled to pronounce that the subject has been strangled first,
and then hung—a mode in which attempts have often been made
to conceal the first erime, by exciting suspicion of suicide. Some-
times when the ligature has been hard (a piece of new cord, for
example), and roughly applied, slight excoriations are produced
by it, the epidermis and corpus mucosum being rubbed off. The
degree of vascularity of the true skin at these spots will generally
- _indicate whether or not the violence has been inflicted during life;
and this may even be detected after the desiccation of the skin
by holding it between the eye and the light. But it must be re-
membered that the same cause which prevents ecchymosis may
prevent any vital reaction of this kind, so that a negative infer-
ence must not be drawn from its absence. Another change is

roduced by the foreible application of a ligature, to which also
R{. Esquirol was the first to direct attention. 1If the skin of the
furrow be carefully dissected off, leaving all the cellular substance
behind, a whitish silvery line will be perceived, marking its course
along this tissue. This appearance seems to result from the con-
densation of the tissue, occasioned by the furcinlg of its fluid and
fatty matter into the surrounding substance. If desiccation has
proceeded far, the mark will not have a glistening, but a white
and dry aspect. This also is principally observed on the front of
the neck, and sometimes over the sterno-mastoid muscles.

A very important branch of this inquiry is that which relates
to the possibility of an impression like that of a strangulating
ligature being made during parturition, by the twisting of the um-
bilical cord round the neck of the child, and the traction to which
it will be subject if not preternaturally long. Medical jurists and
accoucheurs seem pretty fully a%reed as to the improbability of
such an occurrence; and most authors deny its possibility. Klein,
for example, states, that although he has examined a consider-
able number of infants who came into the world with the cord
twisted round the neck, he has never detected any traces of it,
either in the form of actual ecchymosis or of any impression
whatever. The importance of this question to the medical jurist
is evident, from the frequency of attempts to conceal the com-
mission of infanticide by strangulation, by twisting the cord
around the neck, so that death may be referred to natural causes.
This contrivance may often be detected by collateral evidence,
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although we may admit the possibility of an impression bein
produced on the neck in this manner ; thus, foreign matlers, suc
as bits of straw, fine gravel, &e. have been found on the inside
of the folds of the cord; or the child has been proved to have
breathed freely. That an impression may be thus produced
however, and that the child may die from this kind of strangula-
tion, and may still have breathed, is proved by the collection of
cases recently published by M. Taufflieb. (Jnnales d’Hygiine,
tom. xiv. p. 340.) In one of these the infant had lived for a
quarter of an hour, and its lungs were crepitating and floaled in
water; but it had evidently died of apoplexy, for which the
twisting of the umbilical cord sufficiently accounted. In this
case the mark was a narrow red line encircling the neck, with-
out any extravasation or depression. In another there was a
livid mark, and the skin had assumed the parchment character,
which was sensible to the touch as well as to the sight. M. Carus
relates a case in which sugillation resulted from the same cause ;
but whether true ecchymosis is to be thence understood, we are
unable to say. It has been suopposed that the margin of the os
uteri might, in a case of protracted labour, occasion a similar
impression by contracting on the neck; but we are not aware
that any positive example of such an oecurrence has ever been
produced.

Additional marks of violence about the neck, such as rupture
of the muscles in the hyoideal region, fracture of the os hyoides
or of the cartilages of the larynx, are of rare occurrence. When
such are found, they afford a sirong indication that the strangu-
lation has not been suicidal, since very few instances have been
recorded in which any of these have resulted from self-inflicted
violence. It may not be possible to say, however, that these
injuries were inflicted during life, and that they are to be relied
on as proving that death was due 1o the suspension or strangula-
tion which produced them. For, il ioflicted immediately after
death from other causes, the appearance they present may very
much resemble that which they would assume if they had been
suffered at the termination of life, so that they do not forbid the
idea of the subject having been murdered first, and suspended or
strangled afterwards. Another indication of death by strangu-
lation has been pointed out by M. Amussat,—namely, rupture of
the inner and middle coats of the common carotid arteries. This,
however, has been only twice noticed ; once by M. Amussat,
and once by M. Devergie. It is not improbable that it may not
be of unfrequent occurrence, escaping observation from its pecu-
larity ; but we have no evidence that it may not be produced b
]:osl. mortem strangulation. The ecchymosed patches whic

ave been described as common on the upper part of the body in
persons who have been strangled, are seldom any thing more than
spots of peculiarly deep lividity, which occur after all the varieties
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ing them thus into the auriculo-ventricular openings, [or eutting
away the valves,] was not found to annihilate the first sound. After
the promulgation of such facts, it is surprising to find that so able a
writer as M. Bouillaud should persist in attributing itsolely to valvular
action: and even although ingependent of these facts, the prolonged
character of the sound appears quite incompatible with the sudden
and momeniary tension or collision of such membranous structures.®
This promulgation reaches its maximum in cases of great hyper
trophy, and especially when the ready escape of the blood from the
ventricles is interfered with by the diseased narrowing of the arteria
orifice.

The contraction of the auricles, accord ing to the experiments of Drs, Penn
and Moore, produces a slight sound, which, oecurring at the commencement
the first sound, is merged in that of the ventricular systole.

With regard to the second sound, it has been rendered equally
%ohable by the experiments of Llliot, Carswell, Rouanet, Carlyle,

illiams, Hope, [Pennock, Moore], and the committees already
alluded to, that it depends on the reaction of the column of blood
in the artery against the semilunar valves; for it is found to cease,
or in some cases to be supplanted by a hissing noise, on these valves
being hooked up, and held nearly immoveable against the sides of
their respective vessels, by a curved needle introduced through their
walls from without. It is likewise put an end to on arresting the
current of blood, either by culling across or compressing these
vessels near their origin, and so preventing the falling back of the
arterial column against the valves. Making a small opening into
the great arterial trunks near their source very materially modifies
the second sound (London Heart Committee); and even culting
across the carotid, by diminishing the arterial tension, greatly
enfeebles the same, as does likewise whatever lowers the projectile
energy of the ventricles, the reaction of the great vessels being of
course proportional thereto. The circumstance of these sounds
being loudest in the region of the semilunar valves, and commence-
ment of the aorta and pulmonary arlery, tends still further to con-
firm the truth of this hypothesis.,tf We are inclined at the same

* According to Dr. Hope, the causes of the first sound are compound ; con-
sisting, 1st, of valvular sound (and to this he seems still 1o attribute the most
importance) ; 2d, the sound of extension,—a loud smart sound, produced by the
abstract act of sudden jerking extension of the braced muoscular walls ; 3d, a pro-
longation, and possibly an augmentation, by * bruit musculaire.” P. 50.—.4ullor,

1 The discovery of this theory of the second sound of the heart, is claimed by
Dr. Carswell, and was first publicly announced by M. D"Espine, in a disserta-
tion read by Lim at the Academy of Medicine at Paris, in July, 1831, though it
was made known by Dr. Carswell as early as 1829. There is, in the museum
of University College, a drawing (dated 1829) of the case of aneurism of the
aorta observed by Dr. Carswell, in the Hospital of La Charité, the physical signa
of which case first suggested to him this now almost universally received theory,

[Dr. Billing attributes both sounds to the valves alone. See Essay read atthe
Hunterian Society, Feh. 9, 1832, reported in the Lanecet, May 19, 1832; also
Principles of Mdicine, Preface, p. 21.]—duthor.

t The presence of eoagula in the ventricles, or the preternatural congestion of

these cavities from inflammation of the endocardium, prevents the formation of
52






THE HEART (Morbid Sounds of). 407

cles, and thinness of their parictes, are also particularly favour-
able to the augmentation of the eardiac sounds, and tend in a
remarkable degree to assimilate the first sound to the second.

The natural character of the sounds of the heart may be still
further altered or masked by the supervention of the bellows sound
(bruit de soufflet), of various qualities or degrees of intensity ; the
simple blowing sound, the hissing, sawing, or still hoarser rasping
sounds, all of which are occasionally to be heard in the arteries
also, and more especially in the carotid and subelavian, the ab-
dominal aorta, and the great arteries of the limbs; as also in the
uterine, or adjacent arteries, during pregnancy. Evenin the natural
state of the arleries, a species of low murmur, compared by Bouil-
laud to that produced by rubbing the point of the finger against the
thumb, as in the action of giving a fillip, accompanies each pulse-
wave. On pressing more firmly with the stethoscope, this becomes
converted into a *bellows murmur.”” This has appeared most
audible when, from deficiency of blood, the arteries are less dis-
tended than usual, and also when the blood is more watery than
ordinary. The sound in question depends, according to Bouillaud,
on friction, and may be imitated by injection of the arteries in the
dead body, or by driving a fluid in jets through any elastic tube.
Dr. Corrigan, on the contrary, from observing the bellows-sound
to be most intense beyond the point of pressure with the stethoscope,
and that it was produced by any condition tending to disturb the
natural equable motion of the blood, was led to conclude that it
depended, 1st, on a current-like motion of the fluid, tending to pro-
duce corresponding vibrations in the sides of the cavities of the
heart or arteries; 2dly, on diminished tension of their parietes,
in consequence of which theg' are more easily thrown into such
vibrations. Dr. Williams and Dr. Todd, on the other hand, from
a somewhat similar set of experiments to those previously instituted
by Dr. Corrigan, came to a different conclusion; namely, that a
certain resistance or impediment to a liguid current is the essential
physical cause of all murmurs produced by the motion of fluids
in elastic tubes; and that any particular condition of the walls of
the tube beyond the obstructing point is not essential to their pro-
duction.® It is possible that here, as in so many other cases, truth

of the heart against the walls of the chest ; believing this organ to be always, in
coneequence of the atmospherie pressure, necessarily in contact with the parietes,
As to the accidental metallie *cliquetis,” sometimes heard during palpitations,
he asecribes it to the apex, as it glides forwards and upwardsin systole, catching
against the inferior margin of the fifth rib, having observed it to oceur only in
thin subjects, and that it can be done away with at once by pressing with the
stethoscope into the intercostal space, 50 as to obliterate any internal depression
at this part.—Aduthor, ! s ;

~* Dr. Corrigan, as appears from a recent paper in the Dublin Medical Jowrnal,
still adheres to his original opinion ; and undertakes to prove that impediment in
a tube alone is not sufficient for the production of sound,—for if a second and more
‘considerable coostriction be made lower down, the bellows-murmur in the upg:g::r
and original one ceases as soon as the whole tube has become full and tense. His
views are, as usual, supported with much ingenuity ; and the question at lssue,
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prodaced by the well-known French toy resembling a double hum-
ming top, called the “devil on two sticks.” It is not absolutely
intermittent or interrupted, like the ordinary bellows sounds, nor
yet equably continoous like another species in which the sounds
accompanying the two motions of the heart run, as it were, into
one ; but, though sustained or prolonged from pulse to pulse, it has
remissions of intensity, and a periodic swell, bearing a fixed rela-
tion to the diastole of the arteries, in which vessels, according to
the author just named, it hasits origin. Dr. O. Ward has, however,
rendered it probable that ils seat is very often, if not always, in the
external jugular veins (Med. Gaz. April, 1837); an opinion which
is likewise embraced by Drs. Williams and Todd, and has been
still more recently advocated by Dr. Hope. Very slight circum-
stances suffice to alter its character, or to interrupt it : such as, a
change of posture; relaxing the side of the neck on which it
is heard ; pushing over the larynx ; muscular efforts which impede
the respiration, and the transit of blood through the lungs and right
side of the heart ; increased pressure of the stethoscope, or com-
pression of the vein above: whilst, on the other hand, it is increased
in intensily by whatsoever puts the vessels on the stretch (as avert-
ing the head and raising the chin), and which, by narrowing their
calibre, augments the velocity of their current. Dr. Ward admits
that it may sometimes be modified by the proximity of the carotid
arleries, so as to appear augmented at each ventricular systole.
Dr. Williams does not consider it essentially a morkid sound, as it
may be produced at pleasore in the healthiest subject by the pres-
sure of the stethoscope in the region indicated above, so applied as
to effect only the enous current. It has likewise been observed,
though more ob’ :urely, in the superficial veins of the limbs. An
analogous sov .d is mentioned by Andral under the title of * bruit
de mouche’ from its close resemblance to the buzzing of a fly. It
differs, he wever, in being continuously sustained and equable, not
being r.riodically reinforced like that just deseribed ; and is sup-
poser’ by him, though perhaps erroneously, to have ils seat con-
sta utly in the carotids, and always to indicate a chlorotic condition,
ad the propriety of administering iron and other tonics. It seems
probable, from the investigations of the gentlemen previously men-
tioned, that this sound also very commonly originates in the veins,
and that the pressure of the muscles of the neck may sometimes be
concerned in its production.

The causes of the arterial abnormal sounds are reducible to the
following heads :—1. Compression as by a tumour or the stethoscope
(murmur blowing). 2. Contraction of calibre, roughness of the lining
membrane, or other partial impediment (murmur blowing, musical,
rasping, &c.). 8. Sudden dilatation, which is so often observed in
the ascending aorta, and sometimes in the pulmonary artery, ren-
dering their diameter disproportionate to that of their orifices (mur-
mur, generally grating). 4. Aneurism (murmur, whizzing or gra-
ting). 5. Passage of blood through an accidental opening in an
arlery into a vein (aneurismal varix ; murmur generally whizzing
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the investigation of the general and local symptoms, their degree
of intensity, permanence, or variability must never be overlooked
in our endeavours to ascertain its seat and nature. But to this
subject we shall have occasion to recur when we come to treat of
endocarditis and its organic consequences, valvolar disease, nar-
rowing of the apertures of the heart, as well as of the functional
disorders of the organ.

A bellows sound is sometimes produced by the action of an en-
larged heart against the portion of lung interposed between it and
the walls of the chest, as has been noticed by Laennec, Hope, Law,
and others. It has been suggested, by a recent anonymous writer
in the British and Foreizn Review, that the seat of compression in
such cases may be “ one or more of the larger bronchi, and that,
when considerable, the impediment to the entrance of air into the
corresponding portions of the lung is sufficient to produce a sue-
cession of interrupted rushings of that fluid during the efforts of
respiration, which are not to be distinguished as sounds from those
depending on the heart itsell;” till we cause the patient to hold his
breath, when it immediately disappears, and the true nature of the
case becomes apparent. * Iis existence on the right side or the
left, its affecting the upper or lower lobes of one or both lungs, may
assist our conclusions as to which side of the heart is principally
aflected. Interrupted respiration, voice, and cough are necessarily
propagated in the lobe where the ramifications u% the compressed
bronehi terminate ; and diminished vespiration, with accumulated
bronchial secretion, are among some of its secondary effects.”*

A thrilling vibratory sensation is sometimes imparted to the hand
when firmly applied to the praecordial region. To this phenomenon
first noticed by Corvisart, and by him supposed diagnostic of nar-
rowing of the aortic orifice, Laennec gave the title of * fremisse-
ment cataire,” or purring tremor, from its similarity to what we
feel on touching the back of a cat in the act of purring. A sensa-
tion of the same kind is experienced on touching various bodies in
strong vibration, as the outside case of an organ, for example,
while the instrument is played upon; orthe larynx of a person who
is singing or speaking loud ; or an aneurismal varix. I is very
analogous to the sensation occasionally produced by the friction of

regargitant mormur in the heart, cecorring more especially in nervous patients
and young females, may be occasionally connected with irregular action of one
or more of the columne cornew ; in consequence of which, some of the tendinous
cords passing into the aoriculo-ventricular valves are not drawn upon exacily in
the same degree with their fellows, a chink admitling of refluence of the blood
being the necessary consequence.—uthor. 2

* The mechanical influence of the heart or great vessels on the lungs, in the
healthy state, is exemplified in the phenomenon described by Dr. Mollison under
the title of * the pulmonic pulse,” which consists in the expulsion of a certain
quantity of air from the chest synchronously with each contraction of the heart,
as ascertained by introducing a bent glass tube into the nostril, and observing
that, even while respiration is suspended, the fluid in the curve of the tube
moves backwards and forwards near a third of an inch with each beat of the
pulse. He ascribes it to the compression of the bronchial ramifications by the
diastole of the pulmonary arteries which run nlongside of them.—Juthor,

a9
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of suceessive beats; to diminished energy, under the influence of
lowering causes both moral and physical, obstructed pulmonary cir-
culation, over-distension, and thinning or softening of tﬂe urg:i nitself;
and, on the other hand, to sudden or gradual and great increase in
the force and frequency of the pulsations, which may be so violent
and tumultuous as to give a disagreeable impulse to the ear of the
observer, shaking the whole frame of the patient, and even the bed
on which he lies, and being attended with a distressing internal
consciousness of their presence. The more permanent these and
other deviations from the natural condition may be, the more gra-
dual in their supervention, and the more independent of extraneous
exciting causes, the greater room is there to apprehend that they
originate in organic disease of the heart. The power of diagnos-
ticating morbid states of the heart’s sounds and motions, neces-
sarily implies a correct acquaintance with their natural states,
and with the degrees of variation in different individuals, consistent
with health; for the loudness of the former, and the extent and
energy of the latter, are susceptible of various shades of difference
within this limit,

The extent of surface over which the shock of the heart is felt,
varies much in different morbid conditions : thus in cases of great
hypertrophy and dilatation it may be perceptible over a space of
five or six inches square, its force being at the same time aug-
mented, and its action assuming a slow, heaving, irresistible cha-
racter, in proportion as the former morbid condition prevails; and
being, on the other hand, diminished in proportion as the dilatation
is of a passive nature. In concentric hypertrophy, on the contrary,
or that in which the thickening takes place at the expense of the
capacity of the cavities, the extent of impulse is scarcely, if at all,
greater than natural, though the shock thus circumseribed becomes
very forcible and hammer-like. In cases where close adhesions
have been contracted between the heart and pericardium, and be-
tween this latter and the adjacent lungs and parietes, the place and
extent of impulse are, as we have already seen, less afiected by

ture, and the different states of the chest in expiration and
inspiration, than in the natural condition. Again, when fluid exists
in large quantities within the pericardium, whilst the impulse is
greatly diminished, the points in which it is felt at successive mo-
ments are often very variable, the organ being no longer in any
degree restrained or directed in its movements by the enveloping
sac. Of extraneous circumstances, modifying the extent and situ-
ation of the heart’s impulse, this is not the place to speak.

A palpitation is a beating of the heart disagreeably perceptible
to the feelings of the patient, the pulse beiug commonly more rapid
than in the natural state, and occasionally unequal in respect to
strength and frequency. Palpitations are often not only felt, but
heard also, by the sufferer, and this more especially when in the
lying posture. Yet sometimes, even though the pulse may be very
quick, and the palpitation greatly complained of b{: the patient, no
increase of impulse is felt on applying the hand to the pericardium ;
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sound twice or thrice reiterated with great rapidity. Now though
his theory of this sound, and consequently his explanation of these
cases, were incorrect, yet the facts themselves, having been
recorded by an observer of such acknowledged accuracy, are not
lightly to be passed over or discredited. As he has added, in
regard to the latter class of cases, that they occurred in every in-
stance in connection with ventricular hypertrophy, it is possible
that the sounds heard may have been butl the veduplication of the
first sound already alluded to. A repetition of abortive ventricular
contractions might readily give rise to such a mistake as he com-
mitted in their explanation, especially when the jets of blood pro-
pelled from the heart were too inconsiderable to produce corres-
ponding pulsations at the wrist. If reiterations of the second sound
ever really take place, we see no other way of accounting for them
but to suppose them to depend on the diastole of the ventricles, and
that this is effected convulsively, or by a suceession of partial or
incomplete movements : now this would imply, obviously, either a
power of active muscular expansion in these cavities, the possibility
of which, though not yet satisfactorily made out, we are not pre-
pared altogether to deny; or else a graduated or intermitient
yielding of the contracted muscle to the foree of elasticity.

In contrast with the various cases mentioned above, there is
another class in which the natural double sound of the heart seems
~altogether absorbed in a single prolonged bellows-murmur. Yet
even here, sometimes, a division can be eflfected, as Bouillaud has
remarked, and the murmur answering to the second sound made to
appear distinct from that appertaining to the first, by reducing the
frequency of the pulse by digitalis or other means; or occasionally
by merely removing the stethoscope to some distance from the point
where the blowing sound is most intense. In cases of extreme de-
\bility, however, the second sound is entirely and in all situations
inandible, as we have already seen.

Intermittence of the heart-pulse. As the term irregularity has

rd to the actions of the heart in respect to their being pro-
longed, shortened, interfering, or anticipating; so, infermittence
refers to an occasional prolongation of the period of repose or
silence beyond the regular or equable time. Here, though the first
and second sounds may retain their due relation in respect to
strength and duration, the rhythm is, notwithstanding, broken
through. The interruption may be equal to, superior, or less than,
the ordinary period uF a complete revolution of the heart. The
intermittence of the pulse at the wrist is, however, no proof of
intermission at the heart, as it may depend merely on an occasional
feebleness of the systole, some of the ventricular contractions being
performed with too litile energy to make themselves perceptible in
the remote arteries. Hence the distinction into true and false inter-
missions. The latter, as well as the former, are very commeon in
old people, ceasing, in some cases, on the supervention of slight
illnesses, especially of an inflammatory kind ; whilst in others, on
the contrary, it is only under such circumstances that they make
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notion, or at least the only one as to which we can feel certain of
its being appreciated exactly alike by different individuals. The
invealiigatiuns of Laennec have proved satisfactorily that this view
is too limited ; and shown, at the same time, that much valuable
information may be obtained by comparing the pulse as felt at the
heart with its condition in the more distant arterial branches. The
attempted distinctions of Stahl between the quick or short and the
frequent pulse, and between the slow or prolonged and the rare
pulse, are now known to be well founded, though opposed originally
by the high authority of Hoffmann. The frequency and rareness
of the pulse depend on the number of complete revolutions performed
by the heart in a given time;—its quickness and slowness on the
time occupied in each ventricular contraction, if we refer to the
heart ; but parily also on the tone of the arteries, as indicated by
the degree of their yielding, and the speed with which they react
on the blood injected into them, if we refer to the pulse in the
remoter parts of the system.

The state of the pulsations at the heart was justly held by Laen-
nec as constituting a better index of the degree of danger in a
disease, as well as of the appropriateness of depletion, and of the
length to which it may be carried, than the arterial pulse. In
discases of the heart, for example the latter may be very feeble,
whilst the former by its violence justifies the use of the lancet. It
was a rule with him that we may bleed fearlessly, however weak
the pulse at the wrist, provided the contraction of the ventricles be
energetic ; whereas, if the heart’s action, on the contrary, be feeble,
whalever is the state of the arterial pulse we must abstain from the
use of this remedy. The doctrine of the arterial and capillary
action being to a considerable degree independent of that of the
heart, which has latterly met with many abfe advocates, was the
fixed ereed of Laennee, who thought it was in a manner proved by
the very different eflects of venous, arterial, and capillary deple-
tions. The insulated occurrence of the bellows-murmur and purring
thrill in arteries was likewise adduced amongst the evidence of this
independent action.

The character of the arterial pulse depends, as Dr. Williams
remarks, jointly on the mode of action of the heart, on the quantity
of blood in the system, and on the state of the arteries themselves;
and necessarily varies with changes in each of these elements
(Med. Gaz) The number of pulsations at the wrist can obviously
never exceed that at the heart, but may, as we have seen, some-
times fall much short thereof, viz., where some of the ventricular
contractions are so weak and incomplete that the impulse given by
them to the blood is lost long before reaching the more distant
arteries. Again, when the action of the heart is greatly reduced,
as in the state of syncope, the radial pulse may, for a time, be even
entirely extinct. In violent palpitations, moreover, the arterial
pulse may be quite feeble, and indicate that the action of the heart,
though so vehement and tumultuous, is really inefficient. Hence
the ogbviuus importance of exploring the pulse simultaneously in the
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thiw. of deficiency of blood in the vessels and abrupt systole of the
eart.

The state of the arteries, in respect to tone and elasticity and
thickness of parietes, necessarily exercises a considerable influence
on the pulse. When they are large and yielding, supposing the
heart to be acting with its ordinary rigour, the pulse will be full and
soft. When, on the contrary, they are contracted and tense, it must
be hard and small. The tone of the arteries, or their contractility,
is notably modified by temperature and hvgrometricity, being aug-
mented by a cool dry atmosphere, and diminished by the oppusite
conditions. Where the coalts of the arteries, as in the aged, are
rigid, the impulse given to the blood by the heart will be transmit-
ted with little modification ; whereas if the arteries are thin, elastic,
and imperfectly distended, they must tend to reduce its hardness
and force, and retard its progress, and, if any of the pulsations be
patticularly weak, to obliterate them altogether. In inflammatory
conditions of the system, in consequence of the increased tension of
the arteries, the pulse in the extremities is almost synchronous with
that in the heart; whilst in debilitated states, on the contrary, In
which the vessels participate, the transmission through the relaxed
arterial tubes is much slower, and consequently the interval between
the pulse in the two situations just indicated is remarkably angment-
ed. The state of the capillary circulation is likewise to be taken
into account amongst the circumstances capable of modifying the
arterial pulse. An artery running to an inflamed part throbs with
unusual vehemence, and seems to Participate with itz ultimate rami-
fications in a state of exalted action. The condition of the veins
and capillaries often, moreover, throw much light on the state of
the general and pulmonary circulation, and should always be care-
full invastigalenf: A swollen state of the venous trunks, and pul-
sation in the jugular, frequently point unequivocally to over-distension
of the right side of the heart, and imperfect action of the tricuspid
valves ; whilst a general overloading of the capillaries with arterial
or with venous %}elﬂnd,which displays itsell so pecu]{arly in the
checks, conjunctiva, lips, and extremities, is likewise indicative of
various states or stages of deranged or chstructed cireulation, and
remarkably characteristic of disease of the organs within the chest,
and most particularly so of organic affections of the heart.

The condition of the lungs, placed as they are between the right
and left sides of the heart, very materially influences the pulse. The
numerical relation between the pulse and the number of respirations
In a given time may be stated in the healthy condition to Lc about
as4i to 1. Dr. Hooker, inan interesting communicationin a recent
number of the Boston Medical and Surgical Journal, says that this
18 so universally true, that any greatdeviation from it may be looked
upon as evidence of malformation or disease, provided there be no
mechanical impediment within or without the body to the descent of
the diaphragm. Where the rate of the respiration to the pulse is
notably increased, it generally indicates some impediment to the
aération of the blood, either from disorder in the air-passages or
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of the left ventricle (Dub. Hosp. Rep. vol. iv.). Dr. Elliotson, in a
note to Blumenbach’s Physiology, speaks of having seen the veins
on the back of the arm and the forearm pulsate in unison with the
arteries, in a young female labouring under a chronic catarrh, in
which the paroxysms of coughing were very violent. The same
appearance has been noticed by Dr. Ward, in the same situation,
in 2 woman who was much debilitated by a miscarriage, and sub-
‘sequently by large depletions on account of an incipient pneumonia ;
and he supposed the pulsation in question to have depended “on
excessive reaction of the heart, pushing the thin and impoverished
blood through the ecapillary system straight on into the veins.”
(Lond. Med. Gaz.,June, 1832.) A distinct pulsation corresponding
to each stroke of the left ventricle was observed by Dr. Graves in
all the veins on the back of the hand in a case of pneumonia, in
which the action of the heart was peculiarly vehement ; and also in
a female labouring under acute peritonitis. He was unable to
decide whether the phenomenon originated under the direct influ-
ence of the heart, or in an independent action in the coals of the
veins themselves. (Ibid. Jan. 1831 ; and also in Dub. Med. Journ.,
Sept. 1834.)

A more detailed account of a case of the same kind, which
appears to have been examined with great care both during life
and after death, is given by Mr. Benson in the Dublin Medical
Journal for Nov. 1835, to whose able paper on the subject we are
indebted for most of the above facts. The patient who had long
laboured under symptoms of enlargement of the heart, was a female

®f intemperate habits and advanced age; and the pulsation was
confined to the jugulars and to the veins of the upper extremities,
which were remarkably tense and prominent ; and it followed, by
a minute but distinetly appreciable interval, the diastole of the
radial artery. Though the arterial pulse was very feeble, that in
the veins was quite obvious to the sight; and some individuals who
examined the patient thought they could also feel it. It was ascer-
tained that the valves of the veins acted perfectly, and that the
pulsation was interrupted when pressure was made on the brachial
artery; and also that it disappeared temporarily after practising
depletion. On dissection, the heart was found of double the natural
size, chiefly owing to the greatly dilated and hypertrophic condi-
tion of the right ventricle ; the orifice of communication with the
auricle was much enlarged, and the corresponding valve in part
cartilaginous. The mitral and aortic valves were encrusted with
calcareous matter, and the left passages thus very considerably
narrowed ; whilst the ventricle crp this side, though enlarged, was
apparently not increased in power, its walls being pale and soft.
othing peculiar could be detected in the vessels of the arm, and

- there was certainly no unnatural dilatation of the capillaries, as it
was attempted in vain to force a fine injection from the arleries
into the veins. DMr. Benson ascribes the unusual pulsation in this
ease, with much probabilit » Lo Iﬂgurgilal_iﬂns from the ﬂgh[ vens
tricle, a retrograde shock being thus communicated to the column
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presence of effusions intothe pericardium, tumours and aneurisms in

the same situation, or its immediate neighbourhood ; as likewise

thhe existence of inordinate congestion and enlargement of the
eart.

The anxious, protruding, watery eye, the fulness of the under
lid, the morbidly pale, leaden, or purplish hue of the complexion,
]ghrﬂ a peculiar and often verﬁ striking physiognomy to paticnts
abouring under disease of the heart in its more advanced periods.

The general sizns or symptoms of its disease are necessarily
numerous and complicated, inasmuch as in the derangement of its
function, viz. the due circulation of the blood to all parts of the body,
every organ is more or less implicated. 1In this respect nearly all
its serious lesions coincide ; but, as we investigate more closely the
groups of symptoms to which each variety of disease individually
-gives rise, we shall find in them very considerable shades of differ-
ence,aceording to the part of the organ aflected, the stage or degree
of-the structural change and its precise nature. Thus, where the
inner or outer covering is inflamed, there will commonly exist, as
in the case of inflammation of similar membranes in other parts of
the body, acute pain and fever, exasperated more particularly in
this instance by the impossibility of placing the suffering organ in a
~ state of permanent repose ;—together with alarming nervous symp-
toms, originating in part in the sympathy of the brain with the
important viscus engaged, as well as in occasional disorder in the
sanguineous supply of the cerebral system.

Increased size and power of the left ventricle will prove the
source of frequent active determinations of blood, especially towards
the head, as indicated by the florid or flushed condition of the face,
the brightness of the eyes, and animated expression of the whole
countenance, and irascibility of temper ; whilst there is besides, in
such cases, ofien a sense of dizziness and confusion, especially in
stooping, occasional profuse bleeding from the nose, and a marked
tendency to cerebral hazmorrhage.

In the rarer instance of a similar condition of the right ventricle,
the lungs suffer more particolarly, or at least earlier in the course
of the disease, as is evinced by the frequent occurrence of hemop-
tysis, pulmonary apoplexy, &ec.

Pulmonic congestions, however, and inflammations, more especi-
ally those having their seal in the bronchial membrane, and passing
under the vague title of asthmatic affections, occur, it must be con-
fessed, sooner or later, in nearly all diseases of the heart, in what-
ever part of the organ they may have originated. :

It is when there exists a considerable mechanical obstruction to
the passage of the blood on either side of the heart, and also when
the action of the organ is greatly debilitated, that the disturbance
of the circulation reaches its maximum, as manifested in the
extremely deranged action of the capillary system, the Dﬁl{ﬂatﬁ
recurrence of venous congestions, and passive serous effusions.
Where the impediment is in the left side, the lun will probably b_&
the seat of the earliest obvious fu;utional disturbance ; whereas if

a5
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it be in the right cavities, the venovs system of the abdomen and
head will be more apt to participate in its effects from the first: but
to state this order of the occurrence of symptoms as absolutely
fixed and essentially characteristic of affection of each side respec-
tively, as has occasionally been done, would only tend to mislead,
because inconsistent with actual experience. MM. Bertin and
Bouillaud, without denying altogether the influence of hypertrophy,
dilatation, and softening of the heart in embarrassing the circula-
tion, obviously consider its derangements as chiefly the result of
mechanical obstacle. Dr. Hope, on the contrary, thinks the former
conditions even more deeply concerned in their production than the
latter : and Dr. Clendinning in his recent publications takes a still
lower view of the importance of mere mechanical obstruction in
respect to the visceral derangements induced by cardiac disease;
for it would appear by them that out of about 180 cases of hyper-
trophy of the heart, no less than § of the whole number were
instances of simple hypertrophy, being, as he assures us, quite
exempt from all other pathological change in the organ; its valves,
orifices, linings, &c., being found altogether in their natural condi-
tion. He adds, that cerebral apoplexy had occurred in no less than
forty-two per cent. or } of these cases; and that in almost every
instance there was visceral disease of some kind or other, in con-
nection with the simply enlarged heart. But he admits at the same
time it is where disease of the orifices or of the valves is also pre-
sent, that the most extensive dropsical effusions and the grealest
pectoral distress manifest themselves. He insists, however, that
the valvular disease is rather the consequence than the cause of
hypertrophy, as this latter condition of the heart, itself the result of
a vital and not of any mechanical ~ondition, is known to predisposejto
inflammation of all parts of the body, and to that of its own inner
lining membrane of course amongst the number.

On a review of the whole evidence, however, it appears to us that
Dr. Clendinning decidedly underrates the influence of obstruction
as an early element in the production of enlargement of the heart;
and his eonclusions on this point, standing as they do in opposition
to those of some of the best observers of our day, require, we think,
additional confirmation based on still more extensive premises.

A mode of an obviously mechanical nature, in which anenlarged
heart or distended pericardium may sometimes derange the [unc-
tions of an adjacent organ, is exemplified in the compression or dis-
placement of the lung, or the flattening of some of the bronchial
tubes, the latter of which consequences has recently been enlarged
upon by Mr. King.

Amongst the occasional immediate consequences of disease of
the heart have been enumerated, but on very nsufficient evidence,
a deep-seated destructive inflammation of the eye-ball, and gangrene
of the limbs, to the latter of which we shall again have ocecasion to
allude when we come to speak of hypertrophy. Bat, of all the con-
sequences of diseased heart, none appear to be more constant than
hypertrophy of all the organs within the three great visceral cavi-
ties. By the researches of Dr. Clendinning it has been established
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on the firm basis of the numerical method, that not only the liver,
spleen, and lungs are notably increased in weight in such cases, but
that this is the case likewise in respect to the brain, stomach, intes-
tines, kidneys, pancreas, &e. Nor does this result appear to con-
nect itself exclusively with any one particular disease of the heart,
for it is met with in cases of extreme impediment to the course of
the blood, no less than in those where the existence of hypertrophy
and enlargement of the cavities, along with a free state of the orifices,
might be thought to give an easy account of its erigin. Dr. Clen-
dinning thinks himself justified, therefore, in concluding that the
several organs are able to convert even the venous blood with
which they are congested into materials for their own excessive
nutrition. That their increase is caused by a real augmentation of
the solid parts, and not by mere congestion of the vessels, was
ascertained by making incisions into their substance, and draining
off as much of their fluid contents as possible, previously to submit-
ﬁﬂ_ﬁ them to the balance.

nlargements of the abdominal viscera, and more especially of
the liver had long been observed frequently to coexist with diseases
of the heart, and were sometimes looked upon erroneously as their
cause : whereas they are really for the most part but one instance
of a general eflect of this class of disorders. The flatulence, and
other dyspeptic symptoms which so often manifest themselves in
the advanced stage of cardiac affcctions, are, in like manner, gene-
rally the result of a secondary affection of the stomach. The
kidneys, too, very commonly perform their function imperfectly,
the urine being deficient in quantity, and high-coloured. But it is
the respiratory system which most invariably suffers, as we might
readily have anticipated from the close physiological connection of
the heart and lungs. Hydrothorax, asthma, and the chronic cough
of the aged, so often mistaken in former times for primary affec-
tions, have, as is now well made out, most frequently their source
in disease of the heart. How often the brain also is consecutively
involved, we have just seen when speaking of the frequent occur-
rence of apoplexy in these cases. We have known headachs, of
the most intense character, recurring at frequent intervals from a
very early period of life, and rendering existence scarcely endura-
ble, to have had the same origin, though their true source, at a
period when diseases of the heart were less understood, and their
physical si?ns less sought after than at present, had generally been
ttlgta overlooked by practitioners of the first eminence, by whom
they had been treated throughout as if of nervous or of dyspeptic
origin; till at length the occurrence of dropsical symptoms, and
other signs of cardiac disease of a kind no longer to be mistaken,
rendered their real nature obvious. Generally speaking, however,
the symptomatic affection of the brain in these cases is of a less
aculely painful character than that just spoken of.

Causes of Diseases of the Heart.

The almost unceasing labour of the heart, its extensive sympa-
thies, and its consequent frequent excitement by affections of distant
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occasional causes of diseases of the heart. Amongst their sources
is also to be enumerated whatever produces frequent overaction of
the organ, the abuse of stimulants, long-continued fatigue, loss of
rest, sexual excesses, and a plethorie state, which is often connected
with the suppression of some habitual evacuation, and with the
hmmnrrhﬂida]pnr menstroal fluxes more particularly.

Violent muscular efforts, also, and whatever materially embar-
rasses the pulmonary circulation, as the playing on certain wind
instruments which require a great exertion of breath, and, finally,
whatever makes excessive demands on the propulsive power of the
heart, are to be placed in the same category. Although the disor-
der immediately ensuing upon exposure to such circumstances be
at first only functional, all analogy leads us to expect, where they
are habitually renewed, that structural change, if there exist any
predisposition this way, should be their vltimate result.

Obstruction of the circulation, whether seated in the heart itself
or in the great vessels, must necessarily, from the mutual connec-
tion and dependence of the several parts of the system to which
they belong, tend to produce additional disturbance and disease,
enlargement of the cavities of the heart, hypertrophy of its walls,
&ec. The frequency of the coincidence of aneurism of the aorta
with hypertrophy and dilatation of the heart has long attracted
attention. An original disproportion of strength between the heart
and the aorta is placed by Corvisart amongst the occasional causes
of disease in either situation. Obstructions within the lung, as in
chronic pneumonia, or bronchitis and asthma, are looked upon by
the same author, as not unfrequent sources of heart disease. That
they should be quite uninfluential in regard to it, is certainly alto-
gether improbable; but in a very great majority of instances, it is
much more likely that they are its eflect than its cause, though, in
their turn, they cannot fail to react injuriously on it.

As to the influence of the moral emotions, we are satisfied, not-
withstanding the scepticism of M. Bouillaud, that Corvisart, Schina,
and the great majority of writers who side with them, are quite
Justified in laying great stress on them as occasional causes not
only of the nervous, but also of the organic affections of the heart,
as the greater prevalence of these disorders after periods of vehe-
ment civil commotion (as was remarkably the case after the French
revolution) sufficiently testify.

As to the asserted agency of the syphilitic or other virus in in-
ducing morbid vegetation of the valves, no adequate proof, that we
are aware of, has ever yet been adduced.

Derangement of the general health, induced by errors in diet,
anxiety of mind, and neglect of air and exercise, will tend to ac-
celerate the development of diseases of the heart no less than those
of other organs.

Prognosis in diseases of the heart. Diseases of the beart are no
longer considered of so uniformly hopeless a character as we find
ascribed to them in the pages of the old writers, and even of Sénae
and of Corvisart. An improved diagnosis, and a more correct
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knowledge of the varieties of these affections, enable the prac-
titioner of the present day 1o discover them earlier, and treat more
appropriately and vigorously than his predecessors such as are still
within the reach of art.
In the merely nervous and symptomatic affections, the prognosis
is generally favourable, especially where no marked debility has
%Pet supervened, and where the derangement of the primarily af-
ecled organs is ascertained to be of a tractable nature ; and even
those of an inflammatory or incipient structural character are no
lunger looked upon as desperate. Thus acute endocarditis and
pericarditis, though very serious maladies, are, at least in their
earlier stages, by no meaus of necessary or even usual fatality, if
treated with judgment and vigour. Simple hypertrophy of the heart,
especially where the size of the cavities is little altered, and their
orifices litlle affected; slight thickening of the valves, when not
carried to such a degree as to interfere with the passage of the
blood, or to admit of a reflux ; adhesions, and organised depositions
on the surface of the pericardium, are not incompatible with a very
considerable prolongation of life, or even with the attainment of
old age, where the suflerer is placed in favourable circumstances,
and adheres strictly to habits of temperance and self-control, and
the modes of treatment hereaflter to be detailed. Yet, even after
all these deductions, the list of incurable affections of the heart is
still, and will probably ever remain, peculiarly formidable, inas-
much as some of the structural changes to which it is liable are
not only of a permanent and ummanageable nature in themselves,
but are so situated as almost necessarily to induce morbid altera-
tion of a constantly augmenting character in the adjacent portions
of the ﬂl‘%ﬂl‘l; a result unhappily promoted by the obvious impos-
sibility of placing it in a condition of repose. Of this nature are
ossifications and vegetations on the valves, incapacitating them for
the due fulfilment of their office; conspicucus narrowing of the
orifices; and most instances of chronic inflammation of the peri-
cardium, especially il attended with an abundant or purulent effu-
sion. And, finally, there are certain conditions of the organ which
are in their very nature mortal, and that almost immediately ; such
as rupture or wounds of its parietes, extensive polypous concretions
‘within its cavities, and inordinately pmlunhged syncope, more par-
ticularly when oceurring in connexion with extensive organic dis-
ease.

General Principles of the Treatment of Cardiac Discases.

The treatment varies so totally, according to the different kinds
of disorder, that most of what we have to say on the subject must
be reserved till we come to treat of the individual affections in
detail. 'We may however here remark, that there is no class of
diseases in which the necessity of early and decided practice is
more obvious, and in which, consequently, the importance of a
correct diagnosis to render such treatment applicable, or even safe,
is more unquestionable. The mischief is too often of an irreparable
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nature, which ensues from mistaking an inflammatory affection of
the heart for one of a merely functional or nervous character, and
thus losing forever the period in which alone active antiphlogistic
measures might suflice to control the morbid action, and to antici-
pate its fearful train of organic changes. Plentiful and rapidly
repeated abstractions of blood, both general and local, constitute
here our chief resource, and are to be practiced both with a view
to directly influencing the inflammatory action, and also, by quickly
reducing the quantity of the circulating fluid, to diminish, as far as
may be safely practicable, the distension and labour of the suffering
organ ; for to place it in a state of absolute quiescence is, as already
remarked, unfortunately incompatible with the very nature of its
functions. And next in importance comes unquestionably the rapid
introduction of mercury into the system,—an agent ot such well
known efficacy in controlling inflammatory action, preventing or
limiting the effusion of coagulable lymph and serum, and promo-
ting their absorption when already thrown out, that the neglect of
its early employment in any severe case would be quite unpardon-
able. Its efficiency is commonly much heightened by combination
with opium ; and where the skin is dry and barsh, and the fever
runs particularly high, by the addition of antimony ; or, especially
if the affection be of a rheumatic origin, by the simultaneous exhi-
bition of eolchieum. At a somewhat more advanced period, coun-
ter-irritation, as we shall hereafter see, affords invaluable aid; and
where organic disease is established, and on the advance, this, along
with the moderate use of mercury during periods of aggravation,
forms perhaps our chief therapeutical resource.

Ifthe dangerous consequences of overlooking inflammation where
il exists be so conspicuous, on the other hand the evil of confound-
ing a functional or sympathetic derangement of the heart’s action
with one of inflammatory or organic origin, though generally not
so immediate in its manifestation, nor so rapidly destructive of the
chances of recovery, may yet lead, not only to an unnecessary
aggravation of the patient’s sufferings, but, especially in anmmic
and feeble individuals, to a termination as surely, though not so
quickly, fatal, provided the error be not discovered in time, and the
ill effects of loss of blood and other lowering measures studiously
counteracted by a tonic treatment and restorative regimen. In
cases where symptomatic affection continues long to be mistaken
for idiopathic or organie, the organ, whatever it may be, which is
really in fault, and the reglected source of all the secondary dis-
turbance, may all the while be running on into incurable disease.

Finally, where considerable organic mischief already exists, a
perfect cure of the disease being out of our reach, it only remains
to endeavour to palliate its symptoms, and prevent or retard its
extension: and this, chiefly, by avoiding all the known exciting
causes, reducing, principally by dietetic means, the action of the

an as low as is consistent with the health of the body generally,
:ll;% enjoining a life of tranquillity, both moral and physical, together
with the advantages of a mild pure atmosphere, and casy exercise,
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pressure, an enlarged liver or spleen or other abdominal tumours,
ascitic effusions and the gravid uterus exercise a marked influence
in the production of palpitations, as does likewise compression of
the abdomen and chest by the absurd practice of tight lacing.
Addiction to spirituous potations is a very frequent source, not anﬁr
of this functional disorder of the heart, but often, we believe, also
of organic disease. How powerful an agency both tea and coffee
exert in deranging the motions of the heart, in particular idiosyn-
erasies, is not commonly fully appreciated in this country, where
their long habitual use as articles of diet has in a great degree
blunted our curiosity as to their energetic qualities. Yet it is a well
established fact that tea, whether black or green, even of moderate
strength, will, in some individuals, and especially those who are
abstinent in respect to wine and other fermented liquors, and who
are of studious and sedentary habits, produce violent disorder of
the heart’s motions, rendering them at one time wvehement and
tumultuous, and at another so irregular, intermitting, and feeble as
to threaten instant deliquium. Therespiration likewise occasionally
becomes irregular and oppressed, and there is sometimes acute
spasmodic pain in the pracordial region, together with much of the
mental anxiety which characterises an attack of angina pectoris.
These effects are, as we have satisfied ourselves, by no means rare ;
many individuals continuing to suffer from them in various degrees
for months and even years without ever suspecting their origin.
When once ascertained to be productive of these consequences,
this beverage should of course be at once and permanently re-
nounced. %l?he distressing sensations alluded to above may, how-
ever, be entirely and almost immediately removed for the time by
a glass of brandy or other strong stimulant.

mbarrassment to the pulmonary circulation may likewise give
rise to palpitations, whether caused by hepatisation of the lung, or
the presence of tubercles in large quantities, or by the encroach-
ment of a tumour or of a fluid within the pleural sac; and an
irregular or rachitic conformation of the thorax, likewise favour
their occurrence in a remarkable degree, as pointed out by Testa.
Spinal irritation, more especially when seated in the cerviecal or
dorsal regions, is ordinarily accompanied with a disposition to
palpitation ; but whether the latter be a direct consequence of the
former, or whether it is merely a concomitant result of a more
general cause, we shall not here stop to inquire. Palpitation is
also a frequent symptom in chorea, and during the debility of con-
valescence from protracted fevers; and is likewise often a very
distressing one in cases of mercurial erithism. We have read of
obstinate palpitations being induced, along with severe dyspeptic
symptoms, by the irritation of caries of the tecth and alveolar pro-
cesses, and ceasing on the removal of the diseased teeth ; and
doubtless many other examples of inordinate or irregular action of
the heart brought on from sympathy with painfu affections of

distant parts might be adduced. Py .
‘There is still another species of palpitation which has been
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briefly alluded to by M. Bouillaud, under the title of rheumatic
Ea]pimlions, often coexisting with wandering pains in the neigh-

ourhood of the pracordial region, and radiating thence towards
the left arm. They are occasionally accompanied with intermit-
tence of the pulse, and give rise to considerable alarm on the part
of the patient, who may yet be in the enjoyment of good health in
all other respects. It can scarcely be necessary to caution the
reader against confounding this, which appears to be a rheumatic
affection of the cardiac nerves, with the palpitations connected with
the rheumatic inflammation of the linings of the heart afterwards
to be mentioned.

Diagnosis. How much unwarrantable suflering is inflicted on
individuals and families by the deplorable but unfortunately too
fre?‘uem error of confounding nervous affections of the heart
with those of the organic nature, is but too well known to need to
be more than simply mentioned here. It is only however of late
years, or since more accurate grounds for forming a diagnosis of
these two very opposite classes of disease have been furnished by
the discovery and judicious application of the physical signs dis-
tinetive of each, that the better informed portion of the profession
has become fully aware of the extent to which such error must
have formerly existed. We do not however pretend to say that
even yet every individual case can be satisfactorily referred to its
true head, though certainly a very encouraging advance towards
so desirable an object has been, within our own memory, effected.
When the supposed nervous palpitations are of very frequent recur-
rence, or continue for a very considerable period, we may still
sometimes find it far from easy to make up our mind decidedly as
to their real origin; and where they exist, as is often the case, in
complication with structural disease of the heart, to recognise their
nature and their precise share in the existing disorder of the func-
tions of the organ is often a matter of extreme difficulty. Bouillaud
kas given a very striking example of this puzzling complication in
the case of a young, nervous, hysterical female, labouring under
amenorrheea, in whom violent palpitations recurred on the slightest
causes. Even feeling her pulse at the hospital visit would send the
blood at once into her face, and induce vehement action of the
heart, with attacks of a spasmodic character, which ofien passed
into an hysteric paroxysm. And yet with all this fallacious nervous
susceptibility, by which many a careless observer might have been
led to neglect all further examination of the case, there existed
enormous hypertrophy of the heart, with induration of the valves
of the left side, during their origin from an attack of articnlar
rheumatism. It apgears to us that Dr. Hope goes quite too far in
saying “that the diagnosis presents no difficulty to one who to
general signs adds a knowledge of those afforded by auscultation
and percussion.” And even Bouillaud expresses himself somewhat
too confidently on this point. Andral, on the contrary, less san-
guine, admits that cases will sometimes present themselves when
the distinction is almost impossible; both from the circumstance
of the symptoms even of a really organic disease of the heart, on
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likewise, in the flower of youth, and more particularly those in
whom the menstrual function has either not been fully established,
or become in some respect deranged ; in puerperze, especially after
large losses of blood; and in pregnancy, from sympathy with the
enlarged uterus, from the pressure it causes, as well as from the
accompanying plethoric condition of the system. Organic aflec-
tions of the heart, as is well known, nrdinar'i!}* make their appear-
ance al a more advanced period of life, and often in persons of the
stoutest make and most active habits.

When palpitations are of the nervous kind, there is occasionally
felt a pricking sensation over the przcordial region; and on apply-
ing the stethoscope, the increased action, unlike to what takes place
usually in organic disease, is equally audible on both sides of the
heart. Congestions of the chest and head, moreover, are rare;
there may, indeed, be uneasy or painful temporary nervous sensa-
tions connected with the brain, the senses of sight or hearing; but
no evidence of permanent cerebral determination, such as heavy
dull pain of head exasperated by stooping, throbbing of the temporal
arteries, prominence and redness of the eyes, excessive sleepiness,
stupor, and apoplectic tendency ; nor is there in most of its varieties,
even after their long continuance, with the exceptions to which we
have already alluded when speaking of chlorosis and scurvy, any
marked disposition to dropsical effusion. The results of treatment
and of attention to diet, air,and exercise,and the careful avoidance
of all exciting causes, will tend still further to clear up the nature
of the case. i

Treatmeni. As nervous palpitations vary so much in respect to
their causes, and the states of body in which they make their ap-
pearance, very difierent and even opposite plans of treatment are
obviously required by them. There is one rule, however, which is
applicable to all, namely, to remove the exaggerated apprehensions
of the sufferer by assuring him, where it can be done with truth,
of the absence of organic disease ; the very dread of which has so
powerful an influence in exasperating the symptoms. To modify
as far as possible anything morbid in the general habit of body, and
to avoid l';ne exciting causes of the attacks, wherever they can be
discovered, are self-evident indications, in the neglect of which,
and more particularly of the latter, all other measures will for the
most part prove quile unavailing.

A plethoric condition is to be combated by a reduced scale of
diet, active exercise, early rising, and aperients, in addition to
which the local or general abstraction of blood will sometimes be
necessary. : :

An an®mic or ehlorotic state, on the other hand, requires a liberal
supply of light nutritious food, a pure dry bracing air, agreeable
occupation, easy exercise, frequently repeated in the course of the
day, and in conjunction, if possible, with change of scenc. In con-
nexion with these, tepid or cold shower-bath or sea-bathing may
be had recourse to, along with the exhibition of tonic meﬂIFlﬂE!,
more especially artificial preparations of iron or chalybeate mineral
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heart by the injudicious use of drastic purgatives. Where they
appear to be connected with congestion of the liver, its secretion
should be freely promoted, and a few leeches applied, either over
this organ, or, still betler, to the hazmorrhoidal vessels. When the
suppression of any habitual discharge, or the sudden removal of a
cutaneous eruption, has been followed by palpitations, the establish-
ment of some vicarious action is the practice which both reason
and experience indicate as best. If the affection is connected with
gout, an habitually free state of the bowels is peculiarly important,
and should be effected, if possible, through the medium of the diet ;
otherwise by the use of an appropriate aperient, and more especially
by the free use of magnesia. The fluid effervescing preparation of
this medicine, invented some years ago by Sir James Murray, is
peculiarly svitable in these cases, where its use has to be so long
continued, inasmuch as it has neither the disagreeable taste nor
liability to concrete within the bowels, of the ordinary form. Dur-
ing the fit of palpitation, which is often very violent and attended
with peculiar anxiety and sense of sinking, an opiate or some of
the milder narcotic extracts may be given with advantage, in strong
camphor mixture or some other cordial medium.

Tge existence of spinal irritation, where an altered regimen and
the enjoyment of a pure country air fail of procuring relief, calls for
the application of leeches and counter-irritation to the tender portion
of the back. Where the palpitations seem to depend on extreme
excitability of the nervous system generally, and of the cardiae
nerves in particular, independent of any discoverable disorder in
other organs, digitalis or prussic acid may be cautiously had re-
course to, along with active and continued counter-irritation over
the prazcordial or corresponding dorsal region: whilst at the same
time every means of favourably modifying the prevalent nervous
temperament should studiously be put in practice,—such as living
much in the open air; adhering to early hours; using as much exer-
cise as is consistent with the strength ; practising temperance with-
out abstemiousness; and, above all, keeping the mind at ease, and
not over-working the brain.

As to the paﬁ:ital]nns which accompany the different kinds of
asthma, we must refer for their treatment to the various diseases
of the heart and lungs, of which the asthmatic paroxysm is sympto-
matic.

SYNCOPE.

Ejﬁpwmﬂ-—CaHHEh—Eﬂiectn of the injection of air into the veins.—Diagnosis.—
Treatment of syncope founded on its various causes.

Svxcope, or that temporary loss of consciousness and motion

which ensues when the I;i}l’ﬂit'l, in consequence of the sudden derres—

sion of the heart’s action, is no Jonger adequately supplied with blood,
57
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is, as we shall have occasion to notice in a subsequent part of this
work, a frequent and very alarming symptom in many organic
diseases of the last-named organ ; but it is aﬁm prone to occur from
very slight causes, in the absence of all such structural change, in
those olg a nervous and debilitated habit, and more especially in deli-
cate females of the upper and more artificial classes of society,
who are too often rendered morbidly susceptible by luxury, indo-
lence, and self-indulgence.

The precursory symptoms, ordinarily present, consist in a painful
sense of faintness,” sinking, or dead sickness; clouded vision, with
the perception of various imaginary colours; ringing and rushin
sounds in the ears; verligo and confusion of head; coldness an
tingling in the extremities, and cold perspirations, along with extreme

aleness and collapse of the features. In some rare instances, as,
or example, where the mind receives a sudden shock, syncope has
been known to take place immediately, and without the occurrence
of any of these warning signs., Where the individual faints out-
right, the breathing becomes almost imperceptible; eonsciousness
is extinct ; the pulse at the wrist can no longer be felt ; the contrac-
tions of the heart are extremely feeble, its first sound being greatly
iinﬂiﬁnished in intensity, whilst its second sound is commonly inay-
ible.

This condition continues for various periods, from a few seconds
to some minutes ; or, in a minor degree, even for hours or days,
as in those embarrassing cases of suspended animation which are
occasionally, with so much difficulty, distinguishable from death.

As the fainting fit goes off, the respiration becomes stronger ;
reaction manifests itself in the circulatory system in the increasing
energy of the heart’s pulsations and in the refilling of the capillaries,
as well as in the gradual though often painful return of conscious-
ness and voluntary motion. )

Of the causes productive of syncope, some act primarily on the
brain and nerves; as, for example, peculiar odours and powerful
miasmata, disgusting or painful sights, aflecting strains of musie,
mental shocks, destructive bodily injuries, agonising pain or intense
pleasure, concussion or inflammation of the brain or ganglionic
centres, fatigue, inanition, &c.  Others produce their effect through
the medium of the circulation, as excessive losses of blood, as in the
case of surgical operations, wounds, or floodings after delivery ; or
profuse evacuations, as in cholera, violent diarrheea, prolonged lac-
tation, or the sudden removal of pressure off’ the abdominal vessels
and viscera, as in the case of parturition, or rapidly drawing off
the fluid in ascites, especially when proper bandaging is neglected.
Even the premature assumption of the erect or sitting posture by
convalescents from fever, or others in an extreme state of debility,
is often sufficient to produce a very dangerous or even fatal syn-
cope ; these postures, as we have already seen, having a very con-

* This is not vniversally true; _in some individuals the sensation is decidedly
Pleasurable: such was the case with Montaigne.—.futhor.
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siderable power of weakening the force of the heart’s pulsations,
and apparently exhausting the irritability by the enormous augmen-
tation of its speed: nor can we believe that the gravitation of the
blood is in such instances without its influence.

In the very opposite condition, or that of plethora, syncope is
likewise not an infrequent occurrence, appearing to originate in a
temporary oppression of the heart and great vessels. Instances
from this source are not rare in pregnancy and certain forms of
hysteria; though, in regard to both, the co-operation of sympathy
or coexisting nervous disturbance is not to be overlooked. It will,
indeed, be found impossible in many other instances as well as these
to refer the exciting agency to a simple source: thus, in respect to
many of the various poisons, mineral and vegeta.hle, by which syn-
cope may be induced, part of the influence is ascribable to the direct
action on the nervous system, part to the extreme exhaustion con-
sequent on the incessant discharges, and part to sympathy of
the heart with the suffering organs. Some, however, manifest their
influence over the heart with peculiar rapidity : the fatal syncope
induced by prussic acid is almost instantaneous ; that from tobacco
very rapid ; whilst the tendency to the same result when induced
by digitalis is, on the contrary, of a peculiarly insidious and accu-
mulating character, being brought on by even small doses of this
substance when long continued, and persisting for a considerable
time after they have been renounced.

The tendency which exposure of the surface of the body to a
high temperature has to produce fainting is familiarly known in the
instances of hot bath, overheated apartments, standing long with
the back to a powerful fire, &c. ; the effects being ascribable to the
influences of these causes as well on the nervous system as on the
distribution of the blood.

Amongst the most rapid and fatal instances of syncope is to be
placed that induced by the forcible and sudden injeciion of air inlo
the veins, which, after it has reached the heart, scems immediately
to arrest the circulation. As to the primary cause of death under
such circumstances, there has been much difference of opinion
amongst physiologists. By Nysten and Bichat is was ascribed to
the efiect of the air on the brain (compression of the organ, accord-
ing to the former, being produced) ; by Boerhiave to the clogging
of the pulmonary capillaries, and consequent interruption of the
circulation ; by Leroy to emphysema of the lungs; and by Magendie
fo loss of power in the right ventricle from over-distension. A
much more satisfactory explanation than any of these was pro-
posed a few years ago by Dr. John Macdonnell.*— What will
usually be found to occur,” he observes, “is this: the injected air
is quickly conveyed to the right auricle, the contraction of which
drives it partly back in the veins, Eﬂl‘l]}' into the ventricle. The
auriculo-ventricular valve is incapable of completely confining the
air; and, instantly that the auricle relaxes, it is again filled with

* Dublin Medical Journal, July, 1835.—Author.
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air, partly from the ventricle, partly from the veins. In this way
the auricle will be observed, at the instant of each relaxation, to
become distended with air, which thus stops the circulation, and,
of course, causes death.” As to the causes to which Nysten and
Boerhiave attribute it, he does not deny the possibility of their being
occasionally concerned, but successfully impugns the hypothesis
of Magendie as being quite incompaltible with the observed facts;
for blood and air mixed continue to be forcibly ejected from the
wounded vessel even after the animal has become insensible, which
indicates sufficiently that the right side of the heart continues
capable of powerful action.*

* The occasional spontaneous introduction of air into the larger veins in the
neichbourhood of the hpnart. during surgical operations, has excited much interest
of late years since autention was first called to it by Beauchéne, and more par-
ticularly since the occurrence of Dupuytren’s celebrated case. ‘The experiments
made before the recent Commission of the Royal Academy of Medicine, by M.
Amussat, have thrown some new light on this obscure subject. From these it
appears that it takes place only in that portion of the great veins which are situ-
ated near encugh to lIEE chest to be the seat of the venous palse, or that flux and
reflux of the blood taking place under the influences of the respiratory move-
ments,—as the lower third of the external jugular, for instance, and the sub-
clavian vein; or if such introduction of air occasionally oecurs in somewhat
more remote parls, it is only when the orifice in the vessel is held open, and not
awn} then in veins which are eonsiderably more distant, as the brachial, for ex-
armpla.

here air is artificially injected into the veins of the lower animals, the effect
varies with the quantity introduced, and the force and rapidity with which it is
thrown in. Thus, in some instances, death ensued within two or three minutes;
in others, lhuuigh there was an ﬂ:peamnce of extreme anxiety, with great em-
barrassment of the respiration and cireulation, extreme debility, convulsions, and
tetanic spasm, death did not take place for near half an hour; whilst in others
again, when the quantity was very inconsiderable, little uneasiness was mani-
fested, and the animal speedily recovered. The physical signs of air in the veins
were a lapping or gurgling noise within these vessels, sym;-ﬁirunana with the in-
gpirations, and ucmiunal?j also with the diastole of the heart, in which organ,
likewise, a bellows-murmur was heard, with or without a gurgling sound. On
dissection, if immediately performed, the rizht side of the heart and the pulmo-
nary artery were found distended with frothy blood ; the left side at this period
being entirely free from it, unless in sueh Jarge avimals as the horse, where the
greater size of the capillaries of the lungs was supposed to have admitted more
readily of its passage, In some instances, the veins of the brain and other parls
of the body already contained air; and it existed in them universally, as well as
in the arteries, where the animal had survived the experiment, and not being
put to death 1ill some.days afierwards.

The proximate cause of death is supposed by the Commission to be threefold.
1st. Enormous distension of the heart, and consequent impediment to its con-
traction. 2d. Embarrassment of the pulmonary circulation by the spumous blood
in the branches of the pulmonary artery. 3d. Compression of the brain by the
air in its veins, in some ipstances.,

As to remedial measures, those which appear to promise most benefit are,—
frequent compression of the chest, the vein being kept closed in the intervals;
the abstraction of air or froth with the syringe; and, lastly, free bloodletting,
the efficacy of which was accidentally discovered by Nysten.

There are on record nearly forty supposed cases of the accidental introduetion
of air into the veins in the vicinity of the chest, in operations on the human sub-
Ject; yetin very few of these is the actual occurrence of such an event satisfac-
torily established. Dupuytren’s, and perhaps half a dozen others, may be ad-
mitted as genuine. In these there was heard either a gurgling noise, or a sound
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A large draught of cold water, taken whilst the body is over-
heated and debilitated by violent exercise, has been known almost
immediately and entirely to arrest the heart’s action. PBaut, of all
agents, electricity in an accumulated form is that which most
instantaneously and irrecoverably puts a stop to the heart’s motions,
seeming to act simultaneously on the nervous and muscular systems
and on the blood, destroying at once the sensibility of the first, the
irritability and contractility of the second, and the power of coagula-
tion in the last.

The cases in which fatal syncope more usnally presents itself in
practice are either those in which, there having been extreme
previous debility, some unsuitable posture has been assumed, or
some exhausting muscular effort attempted, some intensely painful
operation performed, or injudicious evacuation practised; or those
in which sudden and irreparable exhaustion has been induced by
an inordinate loss of blood; or, finally, those in which the heart
has long been suffering from a state of organic disease, as soften-
ing or atrophy of its tissue, or passive dilatation of ils cavities. In
the last-mentioned order of cases, so great is occasionally the weak-
ness of the circulation, that a portion of the blood scem sometimes
to coagulate within the heart before life is yet extinet ; the polypous
concretion so formed becoming the immediate cause of the fatal
syncope. A few instances are on record of individuals who have
died quite suddenly without any sufiicient apparent cause, and in
whom dissection having discovered nothing besides an empty and
flaccid state of both sides of the heart and of the venm cavae, we
are obliged to vefer the fatal termination either to deficient energy
of the cardiac nerves, or to weakness of the muscular parietes of
the organ, or, in short, lo a species of paralysis.

Diagnosis. Syncope may readily be distinguished from the
partial loss of consciousness occurring so frequently in hysteria,
and depending generally on temporary congestion of the brain
rather than on deficient circulation within it, by the colour of the
cheeks and lips in the latter aflection, by the continuance of the
arterial pulse, and finally by the accompaniment of other hysterical

of air rushing through a narrow aperture ; and this was, for the most part, almost
immediately followed by fatal syncope. In one instance, death ensued almost
instantly after opening the jugular vein for the abstraction of blood in a case of
apoplexy. In al;l the indubitable examples of the accident in question, air was
found in the vessels, both arteries and veins, of the brain and rest of the hody,
and in some of them also in the right ventricle of the heart. Still it is farf{rom
eertain that the air =o introduced was always the sole or even principal canse of
death ; for, in the first place, there were numerous other influential eauses in
operation, as loss of blood in some instances, exhanstion from pain or fear in
others, oppressive determination to the head in others: and, in the second place,
the symptoms and effects differ considerably from these induced by the direct
injection of air in the lower animals ; convulsions were not commonly present,—
death was mueh more sudden. Distension of the right side of the heart with
frothy blood was not so constantly observed, and the quantty of air introduced
was apparently much less. (See a very able analysis of the evidence on this
subject, in British and Foreign Medical Review, No. XI1I. y—-Author
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symptoms, as globus, pain in the left side, alternate fits of laughing
and crying, &e. )

The Leipothymy of Szuvages, or that condition which is charae-
terised by the fixed eye and appearance of abstraction, or rather
of impaired conseiousness, by the momentary cessation of volup-
tary motion and by the resirained respiration, a condition which so
often ushers in the epileptic paroxysm, and which seems to consist
in a passing congestion of the cerebral vessels, may be discrimi-
nated at once by the pulse remaiuing firm throughout the seizure,
as may likewise the epiieptic attack itself by the same circumstance
taken in connection with the violent agitations of the body, the
foaming at the mouth, &c. Apoplexy, or pressure on the brain
by effused blood or serum, or extreme congestion of its vessels, is
sufficiently characterised by the heavy stertorous breathing, and
commonly by the full strong pulse and congestion of the vessels of
the face; asis asphyxia by the swollen livid features, and the dis-
tension of the capillaries with unarterialised blood, indicative of
the function of the lungs having ceased prior to that of the heart,
And, finally, real death may be distingwished from syncope by the
total and prolonged absence of both sounds of the heart, and
of every trace of respiratory movement or pulmonary vapour; by
the cadaveric stiffness of the limbs; the sinking of the temperature
in the interior of the body, as judged of by the introduction of a
thermometer into either end of the alimentary tract, or under the
axilla; the complete absence of all evidence of sensation, even on
the application of the strongest stimuli to the nerves of the skin
and to the other organs of sense; by the blackish hue of the
sclerotica when it has been exposed for some time to the air; by
the filmy sunken appearance «:-IP the cornea ; and by the bluish or
reddish streaks throughout the skin, but especially on the most de-
_ pendent parts; or, if these signs fail to force conviction, by await-
ing the occurrence of the odour and discolorations of incipient
putrefaction.

Treatment. The objects of treatment consists in abbreviating or
anticipating the attack, and, in the intervals, gradually counteract-
ing the local and constitutional causes of its occurrence. During
the period of the premonitory sensations, the obvious means of pre-
venting the occurrence of complete syncope consist in placing the
patient in the horizontal posture; the removal of all pressure of
clothes, &c. on the throat, chest, and abdomen; the free admission
of fresh air, to stimulate the lungs and surface of the body ; cold
aspersion, to excite the cutaneous nerves and eall the associated
respiratory muscles into full action; together with sharp volatile
errhines, a drink of cold water, or, if within reach, a stimulant
aromatic draught, containing either ammonia or camphor, or a
glass of wine, or other easﬁy obtained stimulant, if there be no
suspicions of inflammatory disease ; in short, all such means as are
known temporarily to stimulate the nervous system, and augment
the action of the heart and lungs. Tight ligatures on the limbs, so
as to impede the flow of blood to the extremities,—once a popular
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remedy,~have been recently alluded to by Mr. Wardrop, who
countenances their employment, and endeavours to aceount for
their influence on physiological principles. When fainting has
taken place outright, most of the above measures, with the excep-
tion of the -introduction of fluids into the stomach, will still be
practicable and proper, and will ordinarily suffice to shorten the
attack. The common people, in such cases, often cry shrilly in the
ears, slap the palms of the hands, or use other familiar methods of
awakening the dormant sensibility. In instances of obstinate and
prolonged suspension of animation, it may be proper to employ,
moreover, stimulant injections of camphor, turpentine, &c. together
with frictions of the limbs and trunk’; to apply warm embrocations
to the pit of the stomach and pracordial region; and avail our-
selves of the agency of heat in a still more energetic form, as by
means of the bowl of a spoon or head of a hammer, plunged for a
few seconds into boiling water, and then brought into momentary
contact with the cutaneous nerves, more especially in the situations
just mentioned, or to the corresponding portion of the spine: and
in extreme cases, which, from the prolonged silence of the heart,
or unnatural and increasing interval between its sounds, seem to
verge npon dissolution, the introduction of warm and exciting fluids
into the stomach by means of an elastic tube, the assiduous employ-
ment of artificial respiration, and, perhaps, also of electricity,
should be resorted to. From analogy we should anticipate benefit,
in some of these cases, from the momentary dashing of cold water,
from a height, on the upper portion of the spine; care being taken
not to produce any permanent or general reduction of the temper-
ature of the body, inasmuch as to support the animal heat is an
indication of primary importance.

It can scarcely be necessary to recall to the reader’s mind, that
the prevention of syncope is not aways desirable; that in inflam-
matory affections, for instance, when bloodletting has been prac- 2
tised, the good effects of the operation are probably sometimes
much augmented by its occurrence; whilst any attempts at pre-
venting it, by the exhibition of stimulants, could not fail to coun-
teract its beneficial results, and ought therefore, for the most part
to be scrupulously avoided. There are, however, on the other hand
many cases in which, though bloodletting in moderate quantity may
promise great relief, as, for instance, in certain stages of organic
affection of the heart, the supervention of syncope would be attended
with extrer-e risk; and there are verv few cases indeed, of any
Lind, in which we should venture to bleed to this extent in the
horizontal posture. The ready occurrence of fainting on the loss
of a very small quantity of blood may generally be considered asa
proof of bloodletting being inappropriate, either to the disease in
which it has been employed, or at least in respect to the period of
ils performance ; and has been referred to, by Dr. Alison, as one of
the means of distinguishing incipient idiopathic fever from the
constitutional effects of a local inflammation. Dr. M. Hall thinks
we have a criterion of the quantity of blood proper to be drawn in
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any disease, in the facility with which syncope is induced,—the
patient being in the erect or sitting posture: and _n_[:cr.:-rdmgly its
supervention, from the loss of very moderate quantities of this fluid,
is thought to indicate certainly the absence of formidable inflam-
mation ; whilst, on the contrary, the tolerance of very copious
evacuations of this kind is looked upon as sufficient evidence of
their appropriateness. Thus, for example, whilst in a state of
health, incipient syncope is induced commonly by the loss, on an
average, of aboul 15 ounces of blood; in congestion of the brain,
from 40 to 50 ounces may often be taken before the same effect
ensues; in inflammation of serous membranes, from 80 to 40; of
parenchymatous parts, about 30; of the skin and mucous mem-
brane, about 16; in fever and the exanthemata, from 12 to 14;
whilst in delirium tremens, puerperal delirium, concussion of the
brain, intestinal irritation, dyspepsia or chlorosis, and, above all, in
cholera, the abstraction of a much smaller quantity will commonly
have the same result. These views, however, have not been uni-
versally adopted ; and Dr. Clutterbuck, in particular, whose expe-
rience in regard to bloodletting has been peculiarly extensive, has
very recently raised his voice against them. Whilst he does not
altogether deny that the approach to syncope in the erect posture
may be a test of the quantity of blood wlhich can be lost with
safety, he asseris that it is, alone, no true measure of the quantity
proper to be taken; for the period at which syncope ocecurs will
vary with the size of the apertare, and the rapidity with which the
blood escapes, no less than with the quantity drawn; and hence, if
it flow very quickly, fainting may set in before enough has been
obtained to make any permanent impression on the disease ; and if
on the contrary, very slowly, an unnecessary and injurious dimi-
nution of the cireulating fluid may be undergone before the same
state is induced. And again, the observance of the rule in question
would lead very commonly, it is asserted, to a wasteful expenditure
of the vital fluid, as inflammations can very often be controlled
without pushing depletion to the length of syncope.

In heemorrhage from wounds, &c., fainting seems to be one of
nature’s remedies for promoting the contraction of the bleeding
vessels, and the formaltion of a coagulum. When, however, mecha-
nical means of commanding the hazmorrhage are at hand, and
especially when the loss in this way has already taken place to a
formidable extent, the judicious practitioner wil{nut, of course, for
a moment, hesitate to interfere and arrest the further flow of blood,
and anticipate the occurrence of such a state; unless under the
existence of some very peculiar counter-indicating circumstances.
In syncopes connected with diseased heart, or with uterine hzmor-
rhage, such interposition, the peril being imminent, is loudly called
for from the very first. In the former, our resources are unfortu-
nately very limited, scarcely extending beyond the exhibition of
diffusible stimuli, and the application of warmth and friction to the
surface, and other excitants of the cutaneous nerves and capillaries,
in the manner previously alluded to. In the latter, the invaluable
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aid we possess in the tampon or plug, in the form of a sponge, or a
common silk pocket handkerchief oiled, and gradually introduced
into the upper part of the vagina, should never be forgotten, as by
means of it, together with the judicious employment of opium and
other stimulants, many a valuable life may be saved.

In cases of syncope originating in plethora, exciting medicines
should, as a general rule, be religiously abstained from, abstraction
of blood being the abvious remefly. On the contrary, in the very
formidable cases of fainting connected with passive dilatation of
the heart, and with lesion of its valves and orifices, bloodletting is
a very doubtful resource, its usc requiring the greatest caution;
and being suitable, when at all, rather in the intervals than during
or impending the attacks: whilst in softening and atrophy of the
heart it is in the strongest degree counter-indicated, the proper
remedies for a sudden sense of sinking and fainting connected with
these conditions being the instant exhibition of powerful cordials,
hot drinks, sinapisms to the preecordial region, active friction along

*the spine and on the extremities, and rigid restriction to the hori-
zontal posture. In the syncope dependent on inflammation of the
heart and its membranes, stimulants would be no less misplaced
than depletions under the circumstances just mentioned. In this,
as well as in the other cases above enumerated, the necessity for
abstaining from all strong mental emotions, and all needless mus-
cular exertions, is self-evident.

Where a tendency to sickishness and fainting is the immediate
result of a surfeit, or of something having disagreed with the sto-
mach, the propriety of an emetic, at least where there is no coun-
ter-indication from disease of the hearl or great vessels, &ec., is
obvious; as likewise in the case of poisoning by acrid and narcotic
substances.

The syncope which is caused by a large draught of a cold fluid
taken when overheated and in a state of extreme exhaustion, de-
mands the most prompt and energetic measures. It is sometimes
Ereceded by spasms of the stomach; and here the application of

eat to the epigastrium, as by means of a bladder filled with warm
waler, the introduction of laudanum in a large dose into the sto-
mach, along with hot brandy and water and other stimulants,
should be had recourse to without the loss of a moment of time. 1f
the power of swallowing is already lost, by the intervention of the
stomach-pump and stimulant injections we may still make an cffort
to save the sufferer’s life.
: We have known a person to drop down insensible in the street,
minediately after drinking a botile of soda water; the seizure,
however, being momentary, and not giving rise to any subsequent
il effects. In such a case we must suppose, either that the sudden
distension of the stomach by the liberated gas arrests the heart’s
action through the mediom of sympathy or pressure, or else that
the obstruction of the great vessels produces a state of extreme but
temporary congestion of the brain.

The rapid secretion of gas in enormous quantity into the stomach
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and intestines, and the consequent impediment to the motion of the
diaphragm, the compression of the heart, and impairment of pul-
monary dilatation, have recently been adduced to ex_p]ain a case
of sudden death when no other morbid appearance sufficient to ae-
count for the fatal event was discoverable on dissection ; and the
well-known effeets of speedy gaseous distension of the abdomen,
on cattle which have gorged themselves with certain green foods,
countenance the explanation.

Instant death has been supposed, in cases of a different kind, to
have been induced by the sudden over-distension of the cavities of
the heart with blood ;* and a palsied state of the organ certainly
appears very rapidly to be induced in persons asphyxiated, in part
by the quentity as well as by the guality of the bloed with which,
in consequence of the stasis in the pulmonary vessels, it soon
becomes nordinately dilated.

In addition to the sources of syncope already enumerated, the
spontaneous development of a gaseous fluid in the blood has been
recently suggested by M. Ollivier as a possible cause of the total
cessation of the heart’s aetion; acting either mechanically by inor-
dinate over-distension of the right side of the heart, or as a poison
if it consist mostly of carbonic acid or any equally deleterious agent
(Révue Médicale, Feb. 1838): and he adduces a case of sudden
death taking place in a debilitated patient in the effort of rising,
where dissection detected nothing but the gaseous dilatation here
spokeg of.

As for the means to be put in practice, in the intervals of attacks
of syncope, for the removal of the local and general conditions on
which, when habitual, they depend, we must refer the reader to
what has been said in the preceding sections on the modes of
strengthening and regulating the nervous, muscular, and other
syslems. p

In connection with syncope, we may allude to cases in which
the action of the heart may be enfeebled.

The action of the heart may be enfeebled in various degrees,
from a momentary flutter up to actual syncope, either from want
of energy in the organ or from deficient excitement, or, finally, from
the embarrassment of the circulation connected with organic dis-
ease. The derangement originating in the last named cause does
not fall within the scope of the present section. That such weak-
ness may manifest itself in a very alarming form, altogether inde-
pendently of any structural lesion of the heart, is matter of every
day observation: and its source may then commonly be traced up,
either to the participation of the nerves of the heart in a general
depression of the nervous system; or to a deficiency, sudden dimi-
nution, or impoverishment of the blood ; or to sympathy of the
heart with disorder in some other organ. In suseePtibI]:a ingividuals
an apparently slight cause will often suffice to induce formidable
derangement of the heart’s action. Thus the pulse may become

* Leuwenhoek, quoted by Elliotson in his Physiology, p. 483.—A4ufhor,



1




456 ANGINA PECToRIS (Symploms).

The pain, which at first was confined to the chest and upper part
of the left arm, reaching commonly only as far as the insertion of
the deltoid and pectoral muscles, alterwards often extends along the
ulnar nerve down the inside of the arm to the elbow, wrist, or even
to the fingers. It occasionally, though rarely, affects the right arm
also, the neck, and lower jaw towards the ear, causing a feeling of
choking and difficulty of articulation; and may even reach, though
this is much more uncommon, to the lower extremities. The pain
often follows the course of the anterior thoracic nerves, more espe-
cially of the left side; and in females there is at times, from this
cause, extreme tenderness of the breasts. In some anomalous cases
the painful sensation has been known 1o originate in the arm, not
being at all felt in the chest till a more advanced period of the
disease.

The duration of the seizure at the commencement rarely exceeds
a few minutes, though it may last for half an hour or an hour, and
in the more confirmed stage of the aflection the paroxysm may be
still further prelonged.

The pulse is subject to great varieties, being in the slighter
forms often but little affected ; whilst in the protracted and more
aggravated cases it is feeble, irregular, or intermittent in some, quick
and strong in others; its derangements, which often continue to a
cerlain degree in the intervals, being {requently accompanied by a
marked tendency to syncope. The respiration is sometimes affected
to such a degree, that the patient cannot continue in the recumbent
posture: yet the difficulty of breathing, in the earlier stages more
especially, is very unlike spasmodic asthma ; for the patient, 'I:-Jr an
effort of the will, is still able to take a full inspiration, and sometimes
finds a momentary relief from the effort. A patient of great strength
of mind has been known to persist in walking, in spite of the vehe-
mence of his sufferings; and his resolution has been rewarded by
their speedy cessation. Others, again, have made a similar altempt
without the like result ; and we apprehend that where the attacks,
as is so often the case, are connected with that excited and over-
loaded state of the heart induced by muscular exertion, the experi-
ment cannot be exempt from hazard, and especially so if any organic
disease exist. -

The urine during the paroxysm is commonly clear and pale, as
in other affections of a nervous kind, and in some rare cases it has
flowed off involuntarily. Flatulence and irritability of stomach
are very frequent accompaniments of the attack, the fulness of this
organ adding materially to the sense of tension in the neighbour-
hood of the diaphragm. In the advanced stage of the disorder, the
derangement of the digestive organs is a very prominent and dis-
tressing symptom at all times.

The face during the paroxysm is in general pale; and the cerebral
functions are unimpaired, save in so far as the intense suffering
may interfere with their exercise, or the oecurrence of syncope for
a ume cut off the necessary supply of blood from the brain. Yet
cases have been met with when, on the contrary, the action of the
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hfnrl. being violent, congestion of the head and convulsions took
ace.

Where the patient is not previously carried off suddenly by syncope
in one of the more violent seizures, as is often the case, well-marked
;ymptnms of structural disease of the heart often eventually mani-
est themselves ; and the scene closes amidst permanent derange-
ment of the circulation and respiration, serous effusions, hemor-
rhages, &c.

Seat and Nature. Great diflerence of opinion has long existed
as to the true nature of this affection, some authors looking upon it
as invariably connected with organic disease, whilst others view it
as merely spasmodic or neuralgic, and consider any coexistent
structural changes (which, they assert, are quite indeterminate in
their nature) as mere coincidences, or, if connected at all, rather
related as consequents than causes. Reference to the resulis of the
numerous post-mortem examinations recorded by various wrilers,
shows that though organic disease of some kind or other has been
found in a large proportion of cases, yet in many nothing of the
kind has been detected. We are accordingly disposed to side
with those who believe that angina pectoris, at least in its less inve-
terate modifications, may exist altogether independent of structural
changes. It is only in the more aggravated and prolonged cases
that such alterations have been very conspicuous. When they oceur,
their most frequent seat is undoubiedly in the heart, pericardium, or
great vessels. Amongst the lesions which have most frequently
been met with, are ossification of the valves or orifices of the heart,
of the coronaries, or of the arch of the aorta ; hypertrophy, dilata-
tion or softening of the heart; excessive fatty deposition, either on
this organ or in the anterior mediastinum ; effusion into the pericar-
dium or pleura ; and disease and enlargement of the liver.

Being comparatively a rare disease, and consequently but few
cases falling under the care of any one individual practitioner, of
the numerous theories, formed as to its nature and seat upon its first
beginning to attract atlention, most were deduced from very inade-
quate premises, each observer ascribing it to that particular form of
organic disease in connectior: with which chance had mostfrequently
presented it to him. Thus Parry, and several others in imitation of
him, referred it to ossification of the coronary arteries ; Fothergill
to deposition of fat on the heart, and in its neighbourhood ; Latham,
Brera, and Zechinelli, to enlarged liver, and consequent pressure
on the heart, or sympathetic derangement of its function. More
enlarged observation has, however, shown, that none of these
appearances are essential to its production ; or, in other words, that
it may exist without any of these lesions ; whilst they, on the other
hand, may be detected on dissection, though none of the character-
istic symptoms of angina had been present during life.

Heberden, though, as we have stated, the first express writer on the
subject (with the exception perhaps of Sauvages), seems to have enter-
tained more comprehensive and just notions of its true character
than the majority of those who have succeeded him. Guided rather
by the well-marked morbid phenomena which characterise it during
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though in its milder grades they often suffer from it. In estimating
its comparative frequency in the male and female sex we must not
be guided altogether by the printed relations of cases, as it is gen-
erally only those of a more formidable character, with organie
complications, which have been selected for this purpose. It is
more a disease of the higher orders, who live full and take insuffi-
cient exercise, and hence have the nervous as well as the vascular
system in an uphealthy stale, than of the lower or labouring classes.
Complications. We have already called attention to the frequent
coexisicnce of diseases of the heart and great vessels with this af-
fection, and to the powerful predisposing influence they exert in
regard to it. Thinness and weakness of the parietes of the heart,
and disproportion in various degrecs between its several cavities,
are, as Dr. Forbes has very justly remarked, amongst the morbid
conditions of this organ which may most readily escape observa-
tion, and which require therefore to be very carefully sought after.
Dyspepsia, in some of its varied forms, is a very common pre-
cursor and concomitant of angina pectoris, inasmuch as it reduces
the tone of the nervous system, and so renders the heart as well as
other parts prone to nervous disorder; and a temporary increase
of the derangement of the stomach is, at the same time, no infre-
quent exciting cause, also, of the attacks of the disorder. Diseased
enlargement of the liver, commonly a secondary affection ensuing
upon long continued disorder of the stomach and bowels, may, no
doubt, in its turn, both by pressure and sympathy, add still further
to the existing morbid tendencies within the chest, though its im-
portance has been greatly exaggerated by Portal, the elder Latham,
and Brera. 4
In females, uterine and hysterical complications are not infre-
quent. Both excessive and deficient menstruation exert a very
powerful influence in deranging sympathetically the action and
nervous sensibility of the heart. But of all the complications, one
of the most frequent and important is a plethoric condition of the
vascular syslem—a state which accounts, as Dr. Forbes has re-
marked, for the frequent coexistence of angina with gout ; its ordi-
nary occurrence in persons at an advanced period of life, and more
especially in men who indulge in luxurious living, and who, being
exempt from the necessity of regular bodily labour, are prone to
obesity ; as well as for the striking benefit ‘of depletion and a re-
duced diet in a great proportion of cases. -
ﬂm%nusas- . The only disease with which angina pectoris is
likely by the inexperienced to be confounded is asthma. To the
mode of distinguishing them we have already alluded. It is only
necessary to add here, that asthmatic attacks, from the first, mani-
fest a preference for the evening or night ; that dyspneea accom-
panied by wheezing and cough, is their prominent symplom ; that
there is a eraving for fresh air which is quite peculiar; and, finally,
a speedy remission of the symptoms on the occurrence of free ex-
pectoration,—none of which things are commonly observed in the
affection we have been considering. The prognosis in angina pec-
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toris depends partly on the vehemence of the symptoms, but still
more on the cﬂamnler of the complications. In the mere func-
tional or sympathetic cases of hysterical or dyspeplic origin, espe-
cially where the paroxysms are not of a very aggravated nature,
it is comparatively favourable, as these conditions are often within
the influence of regimen and medicine, and the neuralgic pain is
generally of a less obstinate character. It was probably from par-
ticular reference to such cases that Laennec spoke of the disorder
as one ordinarily of little danger. Where complicated with obvious
organic disease of the heart or great vessels, and even in cases
where there remains a doubt on this point, and especially if drop-
sical symptoms have manifested themse!ves, the prognosis should
be a verv cautious one. The known frequency of the occurrence
of structural change at some period of the disease, as well as its
liability to terminate in all its stages in fatal syncope, must ever
cause it to be regarded as a very formidable affection.

Treatment. This is obviously divisible into two parts,—the ob-
ject of the one being to give immediate relief in the paroxysm;
that of the other, applicable to the intervals, to reduce the nervous
irritability of the heart and of the system generally, and where
possible, to get rid of the exciting causes, and more especially of
such functional derangement in other organs as is known to exer-
cise a disturbing influence over the heart. The treatment proper,
both during the seizure and subsequently, will in a considerable
degree depend on the state of system in which the disorder makes
its appearance. Where the patient is of a debilitated nervous
habit, the use of carminatives, stimulants, antispasmodics, and
anodynes are our chief resources, though unfortunately often very
inadequate ones, during the paroxysm. The relief ordinarily
ensuing on the expulsion of flatulence justifies the use of the first-
named class of remedies. The presence of wind in the stomach
will alone at times give rise to a painful sensation in the region of
the heart, and even greatly derange its motions. The sense of pain
and spasm in the prazcordial region, over the chest and in the arm,
together with the absence of all inflammatory symptoms, first
suggested the use of the other classes of remedies just named.

en opiates are had recourse to, they should be administered in
a full dose to give them any chance of being useful. Many prac-
titioners are, however, opposed to their employment—and perhaps
with reason in such cases where there is considerable organic
disease of the heart. The use of the diffusible stimulants, as ether,
ammonia, or camphor,—or of antispasmodics, as castor, valerian,
or assafetida, &c.—is more universally applicable. Hydrocyanic
acid, in the dose of a couple of drops, in camphor mixture, or in a
g::ll:ltinn of assafeetida, is well suited to cases connected with gastric
Irritation.

In cases where the action of the heart is particularly feeble,
stimulant frictions to the back and chest are proper, along with
sinapisms, or warm flannels, impregnated with turpentine, over the
preecordial region. Stimulating footbaths and maniluvia may
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renewed blistersbetweentheshoulders, tartar-emetic ointment, ¢roton
oil, a seton or perpetual blister over the region of the heart or in the
epigastrium, have sometimes been of peculiar service in the more
chronic forms of the affection. The great benefit oceasionally
observed to ensue, upon the spontaneous occurrence of an hamor-
rhoidal discharge, or of ulcers, or eruptions on the extremities or
other parts of the body, sufficiently indicates the propriety of estab-
lishing such artificial drains or counter-irritations as have just been
mentioned, and doubtless first led to their adoption. A very con-
venient form of establishing a purulent discharge in such cases,
employed by Dr. Hutchinson, as mentioned by Dr. Copland, con-
sists in the application to the skin of the bark of mezereon root,
soaked in water and deprived of its external cuticles, and retained
in contact with the skin, by means of a large patch of adhesive
plaster. It must be renewed for a day or two, till the purulent
secretion is established, and this may subequently be maintained for
such a period as is desirable by the occasional reapplication of the
. bark. ];?I Richard, we find, mentions other species of Daphne,
which, after maceration in vinegar, are similarly employed by the
people in France, and some more southern countries. The applica-
tion, he adds, sometimes excites an inconvenient degree of itchiness
and irritation, with erops of pustules, rendering frequent tepid
ablutions, with water or a decoction of marsh-mallows, neces-
sary.

We have known a belladonna plaster over the pracordial region,
renewed every week or ten days at furthest, to procure very con-
siderable alleviation of the attacks.

Respect for the name of Laennec induces us to state, before
quitting this subject, that he had great faith in the application of a
couple of magnetised steel plates, one over the heart, and the other
with its pole opposite to it on the back, so placed with a view to
causing the magnetic current to pass directly through the sufferin
organ. Whether the beneficial influence of this arrangement, whic
he states he had frequently witnessed, was not in a greater degree
dependent on the reaction of the imagination of the patient on his
nervous system, than on any direct magnetic agency operating on
the cardiac and associated nerves, we shall not take upon ourselves
to decide. Its good effects seemed occasionally to have been pro-

moted, as we can well believe, by applying a small blister under
the anterior plate.

NEURALGIA OF THE HEART.
Symptoms.— Nature.—Treatment.

Uxper this title has been described, by Dr. Elliotson and other
recent authors, an acutely painful, intermittent affection of the heart,
obviously of a nervous character, which seems to differ from angina

more in respect to the small number of parts which are drawn



NEURALGIA OF THE HEART (Sympfoms). 405

into morbid consent with the suflering cardiac nerves, than in
regard either to its nature or appropriate treatment. It consists In
an acute lancinating pain, often of great intensity, darting through
the przcordium from before backwards, and coming out under the
left shoulder. It is ordinarily confined to the heart itself, the respi-
ratory system continuing quite unaffected. Those cases in which
the pain extends to the left arm and side of the neck, and still more
those in which the parietes of the chest are implicated, must be
referred to the head of angina.
Intermediate cases, it must be confessed, present themselves in
ractice and baffle classification. It is of pure neuralgia of the
eart, however, that we mean here to speak, or that condition which
involves the sensitive function of the cardiac nerves alone. The
sounds and motions of the organ are here commonly little or not
at all affected, though this is not invariably the case. The attacks
recur often, without any apparently adequate exciting cause, and,
unlike angina in its early stages, even when the the individual is
quite at rest. The intervals are various, being sometimes only of
a few hours’ duration, and sometimes of many days. Like other
neuralgic affections, it occasionally manifests a tendency to periodi-
city ; and when the acute pain of the attack has diminished, it
frecc{iuemly leaves behind, for a considerable time after, an uneasiness
or dull aching in the region of the heart. The anguish in the more
exquisite form of the disorder is, during the seizure, often quite
overpowering. In its inferior grades, however, it is merely like a
stitch, or crampish pain, seeming for an instant to take away the
breath, and followed by a qui-::i forced sigh or sob: in this f’;uer
degree it is by no means an uncommon occurrence, and is one
aﬂparentl_v of little importance, being, like other pains of a nervous
character, frequently merely the result of sympathy with the stomach
when distended by flatulence or irritated by acidity, though at other
times it seems to be connected with over-distension of the vascular
system. The duration of this complaint is quite uncertain, as it
sometimes continues to recur for years in spite of all treatment. It
appears most frequently to originate under the influence of long-
continued over-exertion of mind or anxiety acting on an irritable
and nervous temperament, and is sometimes connected with a rheu-
matic or gouty tendency. A malarious source has been,.in some
cases, and apparently with reason, suspected. The upper part of
the spine should in every case be carefully examined, as a very
similar pain may arise from irritation or disease within the vertebral
canal. The excessive use of strong tea, in certain idiosyncrasies,
is occasionally, and not infrequently we believe, the unsuspected
cause of acute pain in the region of the heart, together with a sense
of faintness and impending syncope, of which a well-marked
JiRnstance has been recorded by Dr. Edward Perceval. (Dub. Hosp.
. vol. i.

eg-'reahmgt. Most of what has been said in respect to the treat-
ment of angina pectoris is equally applicable to this more limited
affection. s, however, it seems much less commonly to be com-
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memoir on the subject, by M. Louis, a few years ago, much better
understood, more easily recognised, and consequently more suscep-
tible of successful treatment.  As some of the most important of
the phenomena by which its presence is discovered are of a physical
kind, and as the mode of their production cannot be comprehended
without a previous knowledge of the anatomical changes in which
they originate, we shall commence with an account of the morbid
appearances usually characterising this affection. _

Anatomical characters. Inflammation of the pericardium, like
that of other serous textures, is characterised by redness, and by
effusion of coagulable lymph, and of a fluid generally of a serous
nature, but varying somewhat in its appcarance and composition.
The redness, which may depend either on injection of the capil-
laries, or on the effusion of blood into the subserous tissue, and the
subsequent infiltration from that source of the serous membrane
itself, assumes various forms, dotted or mottled, in stripes, or patches,
or widely diffused. Yet sometimes, where the case has terminated
fatally while the inflammation of the part was still in ils nascent
state, no redness has been found after death; probably rather, as in
the parallel case of erysipelas, in consequence of the dilatation of
the minute vessels not having been sufficiently long in existence
permanently to overcome their contractility, than from the actual
absence of such redness during life. ‘The membrane itself is rarely
notably changed either in respect to thickness or transparency, the
appearances which have sometimes been mistaken for such altera-
tions being really produced by the presence of a closely adhering
false membrane. In the very earliest stage the serous membrane
has been thought to be somewhat drier and less polished and slip-
pery than natural; and at a more advanced period it becomes
more easily detached from the heart than it should be.

The coagulable lymph, which is partly secreted in that form, and
partly a deposition from the Eﬂ'usedp serum, exists in very various
quantities, sometimes covering the whole pericardium in the entire
of its opposed surfaces, and sometimes confined toa limited portion
of it, dispersed at times in irregular masses, but more commonly
expanded in a membranous form, and varying in thickness from the
fraction of a line to several lines. The unattached surface of the
false membrane thus originating differs somewhat in its external
appearance from that observed on other serous membranes, in
consequence of the perpetual movement of the contained organ and
the incessant change of relation between the opposing surfaces of
the pericardium. It has thus often an irregular areolated appear-
ance, alternately compared, according to its degree of fineness or
coarseness, to the reticulations of a sponge, to the cells of an honey-
comb, or those in the interior of the second stomach.of the cow.
At other times its surface, tuberculated or studded over with slight
prominences, has caused it to be likened to the exterior of a pine-
apple ; or, if more jagged and irregular, to the appearance pro-
duced on separating two plates between which butter of a soft
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consistence had been compressed. The false membrane may pre-
sent, moreover, a rough and shaggy appearance, from being thickly
covered over with floceulent shreds, or when it has been some time
secreted it may be arranged in undulating furrows or wrinkles,
Where recently poured out, it is of a pale yellow colour and soft
texture, like the buff or inflammatory crust of the blood, but becomes
gradually firmer with time. Occasionally it has a reddish tinge,
especially when any blood has been effused into the pericardium,
and when organisation is commencing.

Sometimes it presents the appearance of a succession of layers,
ascribable to the repeated recurrence of the inflammatory process;
at others the whole pericardium is strewed over with minute, softish,
albuminous granulations. Where the lymph is not early absorbed,
adhesions commonly take place between the opposing surfaces (if
not prevented by the quantity of serum present), and thus all fur-
ther continuance of the morbid effusion may be prevented, and the
progress of the disease arrested—too often, however, the truee is
only temporary, being succeeded, in consequence of the shrinking
and condensation of the organised adhesions, by subsequent limita-
tion and embarrassment of the heart’s movements, and eventually
by morbid alterations in its parietes or internal structure. It is
only where the early and active interposition of art, or the salu-
tary efforts of nature have cut short the disease in its very origin,
or led to the speedy absorption of the plastic matter, as well as of
the accompanying liquid effusion, that both sets of evil consequences,
the immediate and the remote, are with certainty escaped from.
That such a result is attainable—nay, even in a great proportion of
cases actually obtained—we have evidence in the frequency with
which slight traces of old pericardial inflammation are met with on
dissection, though no permanent disorder of the heart’s action had
existed during life, nor was any other alteration of its structure
discoverable after death. The white spots or patches of condensed
cellular membrane, so often observed on the free surface of the
pericardium, and which may, with care, commonly be dissected
off, are instances of such partial and passing inflammations ; as are
likewise those in its subserous cellular tissue, which, according to
Dr. Hodgkin, are by no means of rare occurrence. Where adhe-
sions take place, the lymph soon becomes organised and converted
into cellular tissue of various degrees of firmness and condensation;
and such adhesions may ensue, as has been shown by Dr. Copland,
though the lymph should originally have been effused only on one
of the opposing surfaces of the pericardium, as by contact the in-
flammatory action is soon excited on the other. {‘he rapidity with
which the process of secretion and incipient organisation occasion-
ally takes place in pericarditis is very striking. Where the in-
flammation has run very high, sometimes the external surface of
l}ie sac throws out lymph, and becomes adherent to the adjacent
pleurs.

In old cases the connection between the bag of the pericardium
and the heart is often very close, and it is such instances which
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to interfere with the vigour of the heart’s pulsations, the organ
having from this cause often a wasted, as well as a whitish and
macerated, appearance ; though this isstillmore common in Hydrops
pericardii, in which the liquid is thin and serous. Even in the chro-
nic stage there is still a possibility of the fluid being absorbed and
adhesions taking place, though the chances of such a termination
are very much gless considerable than in the acuter form, both on
account of the nature of the eflusion, the local condition of the parts,
and the deeply deranged state of the general health which is com-
monly induced. The formation of adhesions, however, though fo a
certain degree proteclive, does not absolutely preclude the recur-
rence of inflammation in the false membranes; and the chronic
form of the disease may from time to time give place to more acute
attacks, which materially accelerate the approach of the fatal ter-
mination. In some instances, small collections of purulent matter
are met with in the interstices of the adventitious membranecs;
and in strumous subjects they occasionally, though rarely, become
the seat of tubercular deposition, just as has been observed in the
parallel cases of inflammation of the peritoneum and pleura, occur-
ring in connection with a serofulous tendency.

A slight degree of thickening may take place in the pericardium
from chronic inflammation : where, however, this appears to amount
to any thing considerable, an attentive examination will generally
show that the change is exirinsic to it, and ecither seated in the
subserous cellular substance, which has become hypertrophied, or
that it depends on the organisation of very closely adlll'nerent, equally
distributed, and smooth %alse membranes on its secreting surface.

The false membranes of pericarditis may eventually not only
become very dense cellular tissue, but even pass into a state of fibro-
eartilage or bone, M. Louis has recorded a case of the latter kind
where the base of the heart was surmounted by a broad osseous
zone ; and Burns, Laconee, Bertin, Adams, Smith, and others, have
met with similar instances.

Where the quantity of organised eoagulable lymph is very con-
siderable, its eflects may be, like those from the compression by a
fluid, previously alluded to, to induce atrophy of the organ; but
much more commonly, by exciting its action, they give rise to the
very opposite condition, that of excessive nutrition and inordinate
enlargement.

The inflammatory action sometimes seems to extend its influence
to the superficial fibres of the heart itself, as is manifested in the
softening and increased friability of the muscular tissue, its colour
being either deepened into a reddish-brown tint, or in more chronie
cases diminished to a pallid yellowish hue. More rarely the heart
undergoes an increase of density.

Symploms. The functional derangements in these cases are varia-
ble, and, in their ordinary combinations, far from sufficient, at least
without the aid of the physical signs, for the confident recognition
of the disease. Amongst those most commonly present are high
fever generally preceded by rigours, pain in the region of the heart,

-
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irregularity of pulse, and palpitations, dyspneea, anxiety, restless-
ness, and incapacity of lying on the left side, and a peculiar expres-
sion of eountenance indicative of great distress. More rarely there
is cough, vomiting, and difficulty of swallowing. As the disease
advances there is extreme debility, suffocative paroxysms, and occa-
sionally a tendency to syncope, with infiltrations of the face, or
extremilies, or both.

The blood drawn exhibits the appearances characteristic of in-
flammation in the highest degree, being cupped and bufled, with a
very firm coagulum. The pulse insome rare eases is at first unaf-
fected, or, according to Dr. Williams, sometimes slower than natu-
ral. The irregularity or intermission often affurds the earliest notice
of the impending disease, though most commonly these peculiarities
of action do not manifest themselves till a more advanced period.
The fever, indeed, presents itself in a great variety of forms. The
pulsations at the wrist, towards the commencement more especially,
are ordinarily frequent, full, strong, and regular, along with a hot
and sometimes a moist skin ; or they may be hard and jerking, along
with violent impulse of the heart ; or, again, small and wiry, and quite
at variance, as it were, with the strong action going on in the pre-
cordial region. At other times, and more especially at a somewhat
advanced stage of the affection, the pulse is small and weak, uneven
and irregular, the cutaneous surface being at the same time either
dry and hot, or, more usually, cold and damp, especially in the ex-
tremities. The face may be flushed, and swollen, or pallid, hag-
gard, and bathed in perspiration, and expressive of intense anxiety
or anguish ; and when the distressing sensations reach their acme,
there is often ineessant jactitation, and uneasiness in every posture.

The pain in the region of the heart is increased by pressure upon
or between the corresponding cartilages of the ribs, or in the epi-
gastrium, especially when directed upwards, towards that portion
of the diaphragm on which the heart rests. The pain occasionall
shoots outwards towards the back, and vpwards towards the shoul-
der, and thence into the arm to near the elbow. It is very various
in intensity, being in some instances so excruciating, as in the case
of the celebrated Mirabeau, as to cause the sufferer to look anxiously
for death as a deliverance ; whilst in others, on the contrary, it is
scarcely, if at all, complained of, save whilst pressure is being made
in the regivns just indicated.

By very many patients the pain is referred to the epignstrium or
left hypochondrium, much more than to the prmcordial region.
Mr. Mayne, in his admirable account of this disease, states that it
existed in the first of these situations, in ten cases out of the eleven
analysed by him : it was ordinarily exasperated by upward pressure,
and was more circumscribed than that which eccurs in conneclion
with inflammation within the abdomen; and there was commonly
less disturbance of stomach, though there were some instances where
this was rather a prominent symptom. In some cases a sense of con-
striction all over the left side of the chest, or a feeling of weight in
the region of the heart, has been complained of, rather than actual
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stated, now ascertained to be much less commonly mortal than it
was within these few years generally supposed to be. From an
estimate of the number of times that traces of it are met with in
the bodies of those who have died of other diseases, Chomel is led
to conclude that it does not prove fatal in above a fourth (Louis
says a sixth, if uncomplicated) of all the cases in which it occurs,
and even these averages are probably rather over than under the
truth, as they take no account of those instances, probably not very
rare, in which the disease being cut short in its earliest stages, or
the absorption of all effused matters being complete, no permanent
traces of its existence are left behind. Of the cases in which death
takes place in the course of the disease, the fatal event is ascriba-
ble, in at least one half, to coexisting complications. Where very
acute, it has been known to prove fatal within thirty hours from its
commencement, but this is very rare.

Its ordinary duwration, if acute, is, unless very actively treated,
from one to two wecks: or, if subacute, three or four, within which
periods it terminates in death or recovery, or else begins to assume
the features of the chronic stage.

The prognesis becomes much more unfavourable where a large
effusion of fluid has taken place, and this in proportion partly to the
rapidity with which it is thrown out ; so, likewise, where eedematous
swellings of the extremities make their appearance, where the
action of the heart is greatly disturbed or oppressed, where the
inner lining of the heart is deeply implicated, where there existed
previous organic disease of the organ, or serious inflammatory
complications, more especially in the lungs or pleurze, and finally
where the constitution has long been in a cachectic or debilitated
condition.

Complications. Of all these complications, especially where the
disease is of rheumatic origin, which is the case perhaps in three
out of every four instances, endocarditis is the most frequent. It
is indeed rarely altogether absent, and is recognised by the bellows
murmur and other signs to be enumerated in a subsequent section.
Pericarditis seems more frequently to excite, than to ensue upon,
inflammation of the interior of the heart. Pleurisy or pneumonia
are present in the greater number of instances; Louis supposes in
at least two-thirds of the whole; ecarditis, or superficial inflamma-
tion of the muscular structure of the heart, and a similar condition
of the cellular membrane in the anterior mediastinum of the opper
surface of the diaphragm, or of the peritoneum, liver, or other
abdominal organs, occasionally coexists. The occurrence of cere-
bral excitement is, as we have already seen, not unusual. Peri-
carditis frequently makes its appearance in connexion with the
eruplive fevers, and more especially with scarlatina. In childhood
too it forms, no less than in adult life, a very ordinary complication
of acute rheumatism, and often originates in the course of neglected
convalescence from various acute diseases, especially, as Dr. Cop-
Jand remarks, amongst the children of the poor living in damp
habitations and debilitated by insufficient nutriment.
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distant indistinct sounds, by applying the stethoscope to the supra-
clavicular region, where in the latter case, and in it only, the car-
diac sounds will be heard with considerable elearness in the course
of the carotid and subclavian arteries, indicating that their feeble-
ness in the pracordial region is the result of an obscured, rather
than of an actually deficient action.

When the disease is accompanied with vomiting hiccup, and
epigastric pain and tenderness to the touch, great general debility,
with sinking and irregularity of the pulse, and cold sweals, it may
readily be mistaken, if attention be not directed to the physical signs,
for acute gastritis in its fatal stage,

. Pericarﬁilis in the chronic stage, accompanied with profuse effu-
sion, has been known to push down the liver so far below the right
hypochondria, as to give rise to the erroneous supposition of disease
and enlargement of the fatter organ. Such a case is mentioned by
Mr. Adams in the Dublin Hospital Reports. In respect to diagnosis,
the same author lays much stress on the distinction between the
transient rheumatic aflection of the heart, such as other muscular
and fibrous organs are liable to, and the more serious inflammation
of its serous membrane, occurring in connexion with acute rheuma-
tism—a subject which has recently been much enlarged upon by M.
Chomel.

The great variability and frequent inconsisteénce of the symptoms
have been considered peculiarly characteristic of pericarditis, as
likewise the intense restlessness, the anxious, fr]ghteued look, the
early supervention of weakness and irregularity of pulse, before the
general strength is proportionably reduced—the intermitting nature
of this derangement, and the frequent want of correspondence
between the state of the pulse and that of the skin.

Causes. In some instances it is found impossible to ascertain the
ezciling cause of this disease ; cerlainly, however, not so frequently
as Louis is disposed to think. In far the greater number it is dis-
tinctly attributable to the influence of cold, or of cold and moisture,
acling on the body when overheated and fatigued, as is obvious
from its ordinary connexion with rheumatic inflammation, and its
frequent coincidence with pleuropneumonia,—as well as from the
circumstance of its occurring more particularly during severe and
changeable weather, and especially in spring. The frequency of
its rheumatic origin has been recently insisted on, much and justly,
by M. Bouillaud in France. This part of its history has, however,
long been familiarly known to medical men in our own country.
The connexion of disease of the heart with rheumatism was first
noticed by Dr. Pitcairn fully half a century ago, and was soon after
made more generally known to the profession by Dr. Baillie. Sir
David Dundas and f;r. Wells subsequently recalled attention to if,
and the latter seems with his usual penetration to have taken a just
view of its inflammatory nature. Mr. Adams, in the excellent
practical paper on diseases of the heart already alluded to, has
dwelt particularly on the relation of pericarditis to rheumatism—
yet by the French school, till very lately, all this appears to have
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Of its predisposing causes little can be said with eertainty. Ae-
cording to M. Louis the male sex is more liable to it than the
female, in the proportion of three to one.  The period of life between
the tenth and thirtieth years appears to M. Bouillaud the most prone
to it. M. Louis has noted most cases of it between the twen-
tieth and thirtieth years, and between the sixlieth and seventieth
—the periods at which, respectively, the tendency to inflammation
and to ossification and other organic ehanges, is most conspicuous.
But the results of both these distinguished pathologists have, it must
be remembered, been attained from the experience of adult-hospitals,
almost exclusively. In earlier childhood it is by no means infre-
quent, and extreme infancy itself is not altogether exempt from it.

In respect to ils very common connexion with organic disease
of the heart, and especially enlargement of the organ, it exists
sometimes as a cause, and sometimes as a consequence. Abuse of
fermented liquors is enumerated by Dr. Elliotson amongst the
sources of the insidious chronic form of pericarditis as well as of
disease of the valves and orifices.

Pericarditis appears sometimes to have reigned epidemically :
twenty cases once presented themselves to a single practitioner,
within ten weeks, in a moderate-sized town in France. Not long
since the journals contained an account of an hemorrhagic peri-
earditis in Russia, of an epidemic and scorbutic character. Dr.
Elliotson remarks, that the cases in which he had uvsually found a
bloody fluid within the pericardium are those where the heart was
softened.

Treatment. In the acute stage, when early seen, we should pro-
ceed instantly to the most vigorous employment of antiphlogistic
remedies. Blood should be immediately taken from the arm in con-
siderable quantity, and in a full stream; and as soon as the imme-
diate effects of the operation have passed away, leeches in large
number (twenty to forty in strong adults) are to be applied, or
cupping practised over the prazcordial region. II the violence of
the symptoms persist, each of these measures must be repeated as
freely, and at as short intervals as the age and strength of the
patient permit, and as the intensity of the inflammation demands.
Not a moment should be lost in thus reducing the quantity of the
circulating fluid, and diminishing at onece the natural stimulus of
the organ, and, as far as possible, the quantity of labour to be done
by it, and, at the same time, moderating the excited action of its
capillaries ; for, as we have seen, if effusion in large quantity, either
of coagulable lymph, or of a more fluid character—and especially
the latter—has once been permitted to take place, the chances of
ultimate and perfect recovery are very much impaired; and the
power of the patient to bear active treatment after such an occur-
rence is no longer the same.

In the earliest stage of this as of many other inflammations the
tartrate of antimony in large doses, as exhibited by Laennec in
pleurisy, is often a valuable auxiliary to bloodletting ; it is however
far inferior in eflicacy to the re‘?;edy next to be mentioned, and
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heart are in general in the highest degree judicious and practical,
deprecates the employment of copious venesection in inflammations
of this organ, unless perhaps in their very earliest period, as he
a_pprehen s that its effect where the central organ of the circula-
tion is primarily implicated, must be, in the first instance, to trans-
mute the inordinate into defective action, and so to augment the
embarrassment of the circulation, and keep up the feelings of dy
ncea, faintness and agitation; and, in the second place, to lay the
foundation of subsequent reaction—consequences which he sup-
poses must more readily ensue in the case of the heart in a state
of inflammation than in that of any other organ.  Whether this
be the true view of the case or not,” he continues, 1 have been
convinced, by repeated observations of different kinds of practice,
that both pericarditis and endocarditis, and especially if connected
with rheamatism, are most safely and effectually treated by mode-
rate general bloodlettings, avoiding as much as pessible sudden or
full impressions on the circulation ; and that local bleedings, free
and repeated, should in all cases be employed, as a measure of at
least equal importance.””

We must not, however, let the irregularity of the pulse, nor its
feebleness at the wrist, nor the apparent debility of the patient,
prevent us from taking blood if the complaint be still of recent
origin, and the pain and other characteristic local and general
symptoms seem to demand it. Young practitioners should, on the
other hand, be cautioned against being guided too much by the
bufled and cupped appearance of the blood in this affection, for this,
where the discase has a rheumatic origin more especially, will
commonly persist in spite of the freest sanguineous evacuations, or
will even augment under their use.

If unfortunately we should not be called to the case till after it
has already existed for some days, and the debility of the patient
is such as to render venesection hazardous, local depletion by
leeches may often still be practised with great advantage. Dr.
Elliotson thinks he has observed free local bleeding to be more
serviceable in all cases than general, and that calomel and opium
is a still more important agent than either in the subjugation of this
as well as most other inflammations, and in conformity with the
opinion we bave already expressed, that it is far superior to the
tartrate of antimony even in the large doses in which it is exhibited
in Italy and France.

Colchicum also is often of decided utility, especially when the
disease is of rheumatic origin, and after its first violence has been
reduced. It has sometimes also proved adequate to the cure of the
chronic form on persevering many months in its exhibition. When
the disease has passed into the chronic stage leeches should still be
occasionally employed on the revival of the pain, or other evidence
of the re-excitement of the inflammatory process, and blisters must
be repeatedly applied ; or, at a later period, more permanent forms of
counter-irritation ought to be had recourse to, as frictions with
tartar-emetic ointment or croton oil, an issue or seton, or the repeated
application of the moxa, a remedy in which Baron Larrey has
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such unbounded confidence both in respect to controlling local
inflammation and producing the absorption of morbid products.
In the selection and continuance of these remedies, we must of
course be guided as much by their effects on the general health as
by the state of the local disease, as in a prolonged affection of this
kind any application which produces great irritation in the system
cannot but diminish the prospect of ultimate recovery.

Counter-irritation applied to the extremities may sometimes be
substituted with advantage for that in the immediate preximity of the
disease. Mild mercurial courses, where they do not induce too
much constitutional derangement, will generally deserve repeated
trial, with a view to causing the re-absorption of remaining morbid
effusions, as well as to eounteract the low disorganising inflamma-
tory process which so often survives the more active form of the
disease ; especially in those cases where inflammation of the interior
lining, as so frequently oceurs, complicates that of the exterior.
The cautious exhibition of diuretics and purgatives is also frequently
called for in the chronic stage. The diet should be gradually
improved, but still restrained within the strictest bounds of mode-
ration, the object being to maintain just such a degree of strength
as is requisite to bear the patient through a tedious reparative
process, and at the same time to avoid everything which can
accelerate the pulse or rekindle the local inflammation. Even in
the most favourable cases the accustomed avocations and habits of
living should not be returned to till after the lapse of a very con-
siderable period. There is no point which should be more pressed
on the mind of the patient than the absolute necessity of avoiding,
for a length of time afterwards, every violent excitement of mind
or body, and all excessive or prolonged muscular exertions.

When tumultuous action of the heart and other symptoms of
incipient hypertrophy of the organ manifest themselves amongst
the sequele of pericarditis, a favourite mode of treatment with M.
Bouillaud is the introduction of digitalis by the endermic method,
by daily sprinkling the skin, denuded of its cuticle by the previous
application of a blister, with about ten grains of the substance in
powder ; whilst at the same time he cautions us against its use in
those cases where, from the presence of a very abundant effusion
of fluid or of thick masses of false membrane, there is reason to
suspect a weak and atrophic state of the heart has been induced.

Turpentine, in doses sufficient to excite some degree of urinary
irritation, from its known efficacy in promoting the absorption of
effused lymph, of which we have ocular demonstration in the case
of iritis, is likewise deserving of trialin the chronic form of da_sense,
and especially in cases of rheumatic complication. Theh ydriodate
of potass, in doses of from three to five grains and upwards, in solu-
tion thrice a day, has sometimes been administered ad vantageously
with the same view and in the same stage of the disorder; and this
substance may also atthesame time be externally applied. The in-
troduction of the alkaline subcarbonates into the patient’s drinks has
also been recommended as a means of promoting the action of the
kidneys, favouring absorption, and modifying the composition of the
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circulation as soon as formed, and in the greater number of instances
leave no trace behind, save the slightest redness or tumefaction of
the affected membrane. In some instances, however, the eflused
lymph seems to be of a more adhesive nature, retains its connection
with the membrane on which it is formed, becomes organised, and
the source of various changes of structure in the interior of the
heart; especially when poured out, as is most usval, in the neigh-
bourhood of the orifices and valves. DBut even independent of such
ocular evidence as is obtained on dissection, we are now acquainted -
with certain auscultatory signs, which, taken a'lun%‘with the general
symptoms, coexisting affections, and causes of the diseased con-

ition, enable us to decide, even during life, with a high degree of

robability, as to its presence.. From the researches of l\f Bouil-
aud it appears that inflammation of the interior of the heart is at
least as common as pericarditis, and is followed by still more
important results; and though its early stage may not be attended
with such incentestable anatomical evidences as the latter, yet
those of its more advanced period are altogether analogous, and
quite as satisfaclory.

In the venous system, in which the circulation is comparatively
slow and feeble, examples of the organisation of coagulable lymph
are still more frequently observed ; and the similarity of the lining
membrane of the veins to that of the heart, as well as the frequent
extension of inflammation from the former to the latter, should have
prepared us, prior to all positive evidence, to admit the existence of
idiopathic endocarditis as not improbable.

Anatomical characters. The morbid appearances characteristic
of inflammation of the inner membrane of the heart are divisible
into three classes: the first, or that connected with the earlier
period of the affection, consisting in redness, thickening, infiltration,
and softening of the membrane, along with the secretion of coagu-
lable lymph or pus; the second, in organisation of the effused
matter, prazternatural adhesion of the valves or narrowing of the
orifices; and the third, in its conversion into a cartilaginous or
bony tissue, and the consequent formation of permanent obstruc-
tions.

1. The redness which marks the earlier stage exhibits various
degrees of intensity, from a slight blush to a deep scarlet colour,
and has, in some instances, a bluish or brownish tinge. It may be
either partial or general, but is commonly most evident on that
portion of the membrane which lines the valves and orifices, and
not rarely is entirely confined to these situations. This redness
does not, for the most part, appear to consist in any very obvious
capillary injection, but chiefly rather in a dyeing of the lining
membrane, which, in its sofiened state, is, as we should expect, more
prone to imbibition. The colour is not, however, removable by
washing ; but continued maceration will extraet it. It has been
doubted by Laennec and many others, whether such redness were
not rather of cadaveric than of truly inflammatory origin; but
the frequent coexistence of unquestionable inflammatory products



ENDOCARDITIS (Anatomical Characiers). 493

induces us to suspect that scepticism has been pushed too far on this
puint, and to assent rather to M. Bouillaud’s view of the matter;
accnrdin(g to which this redness is, at least very frequently, the
result of increased vascular action; and most probably so, when
mel with in bodies in which putrefaction has not vet commenced,
and when the coagulability of the blood has not been remarkably
impaired, as, for instance, by diseases of a putrescent or typhoid
tendency, and when death has not been preceded by a very long
protracted suffocative struggle.

It is not pretended that from the mere appearance of such red-
ness we can at once safely decide on its inflammatory origin; but
from the colour, taken along with a certain set of symptoms
observed during life, and afterwards to be defailed, we may often
arrive at such a conclusion with a high degree of probability ; and
this probability becomes converted into certainty, if there is found
to coexist either thickening or infiltration-of the same portion of
the membrane, or if purulent matter or coagulable lymph is
detected, smeared over or adherent to its surface. The simul-
taneous presence of indubitable traces of inflammatory action in
the ‘great veins in the neighbourhood of the heart, occasionally
affords an additional source of conviction as to the true nature of the
appearances within this organ. It is chiefly where the case has
lasted two or three weeksthat the redness is found to be accompa-
nied by a thickening of the membrane, which is commonly most
obvious on the valves, inasmuch as they consist of a double layer
of the serous tissue, and are most frequently the points first inflamed.
In many instances they have an infiltrated spongy texture, and
softening of the lining membrane is often met with in the same
stage; 1t appears also less perfectly polished than natural, and is
more easily separated from the subjacent cellular tissue. Incipient
ulcerations on its surface may, moreover, be occasionally detected ;
and these throw light on the mode in which perforation of the
parietes of the organ and of its valves, afterwards lo be noticed,
may often take place.

The presence of purulent matter and of coagulable lymph is less
frequently ascertained, they being usually, as we might expeet,
carried away by the passing blood as soon as formed. These
substances have sometimes, however, been detected in the centre of
a clot or entangled in the meshes of the columnwz carnem. The
coagulable lymph, from its adhesive nature, the more frequently of
the two retains its hold of the surface when it has been formed, and
is occasionally found attached to the valves or their tendons in the
form of minule granulations; and in other instances, in that of a
pseudo-membranous expansion, lining a portion of the interior of the
auricles and ventricles. Sometimes too, a fragment of clotted
blood becomes firmly attached to the internal lining membrane, and
is eventually organised.

Whether endocarditis, even in its most acute form, ever termi-
nates in gangrene is dubious. M. Bouillaud inclines to the affirm.
ative, in respect to those casesﬁqwhere, on dissection, in addition
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There is sometimes a considerable shortening of the tendons of
the auriculo-ventricular valves, quite capable of preventing their
closure; and yet, when existing alone, liable to be overlooked upon
a hasty examination.

The adhesion of a valve to the adjacent wall of the heart is a less
rare occurrence than we might have expected, from the almost
unremitted motion of the part and the constant contact of the blood.
The valve is often in this manner so firmly glued down as te be
totally incapable of fulfilling its functions, and this necessarily
gives rise to great derangement of the circulation. But much
the most frequent species of valvular adhesion is that which takes
place between the adjacent laminz of the valve itself, especially
when the calibre of the orifice to which it is affixed, has become
contracted.

Organised fulse membranes sometimes line a portion of one or
more of the cavities of the heart, or, more rarely, form partial
septa across them. The most common form in which they are
met with, is that of whitish paiches of a few lines in breadth on
the endocardium, altogether similar to those =o oflen seen on the
exterior of the organ, and are, like them, generally easily dissected
off, leaving the membrane beneath nearly in its natural state.
Apparent thickening of the endocardium is, for the most part,
viiua l.]l:]} the presence of intimately adherent layers of organised

mph.

FThe membrane itsell does, however, oceasionally undergo a
slight degree ol hypertrophy, becoming also unnaturally opaque,
and deprived of its smoothness and polish. The subserous cellular
tissue, and the fibrous structure strengthening the orifices and enter-
ing into the composition of the base of the valves, very frequently
participate in the hypertrophous tendency ; and this holds good
especially in regard to the mitral valve.

3. At a more advanced or chronic period of this affection we
find almost invariably cartilaginous or osseous induration of one or
more of the valves or orifices, with irremediable contraction of the
latter and serious impairment of the motion of the former. The
false membrane, the original product of inflammation, thus passes
in process of time through a succession of changes characterised
by a gradual increase of hardness ; first, assuming the form of con-
densed cellular membrane, and, subsequently, a cellulo-fibrous, car-
tilaginous, and osseous texture ; the adjoining natural tissue either
partaking in the morbid change, or being gradually supplanted by
the new structures. The cartilaginous and calcareous deposits
manifest a preference for the base and edges of the valves,and are
of most various form and extent, sometimes occupying a mere poinl ;
at others, extending into flat patches or irregular protruding masses;
and, in exireme cases, invading the entire substance of a valve and
its tendons, or completely surrounding and greatly narrowing and
obstructing an orifice. The caleareous matter in and around the
fibrous zones is, in some rare cases, so profuse, as to extend deeply
into the muscular substance of the heart or even to protrude on
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narrowed passage, become ordinarily increased in thickness from
the constant effort to overcome the unusual opposition to the dis-
charge of its contents; and at the same time, from the frequent
state of distension, one or more of the cavities is often much dilated.
Of all the orifices the aortic seems to be the most frequently the
seat of obstruction, and next to it the mitral orifice.

In persons who have died in consequence of a permanently ob-
structed state of the circulation through the heart, there are usually
found large masses of coagula within its cavities; but these, as M.
Bouillaud remarks, being soft, gelatinous, and generally tinged
throughout with blood, are very unlike the firm, white, elastic, ad-
hesive concretions of such frequent occurrence in the acute stage
of endocarditis. That the cartilaginous and osseous degenerations
above deseribed, are, in the majority of cases, of inflammatory origin
(though this view of their nature was strenuously opposed by Laen-
nec), has been shown to be in the highest degree probable by the
researches and arguments of M. Bouillaud, who has adduced as
strong proof of it,ghulh from analogy, and from the history of the
individual instances in which these appearances were met with, as
the nature of the case seems to admit of. Thus chronic inflamma-
tion in other serous, sero-fibrous, and allied membranes is very
commonly followed by cartilaginous or osseous deposits, as we
see, for instance, in respect to the pericardium and pleurz, the pe-
riosteum, synovial membranes and fibrous capsules of joints. The
osseous deposition in question is by no means peculiar, as so often
assumed, to advanced age; a great majority of the cases of
it, recorded in The Clinical Treatise on Diseases of the Heart,
being in patients under fifty; nearly a fourth between sixteen and
thirty ; one in a child of ten years, another of seven, and a third in
an infant under ten months. The frequent coexistence of traces of
an old pericarditis or pleurisy nlﬂng with the appearances alluded to,
is also certainly decidedly favourable to the inflammatory theory
of their source. Besides, in a very great proportion of these cases,
indubitable symptoms of inflammation within the heart have mani-
fested themselves at some antecedent period. The eauses in which
the disease within the heart appears to have originated, as well as
the influence of an antiphlogistic treatment over its progress, con-
spire still further to establish the fact of its being very frequently of
a truly inflammatory nature; and if, in_some of these instances,
such inflammation is latent, or accompanied by no very well
marked symptoms, this is no less incontestably the case, and that
not very rarely, in regard to certain similar affections of the pleurae
and pericardium, especially when of a very chronic type, and un-
accompanied by any notable effusion of fluid. Still, however, it
must be admitted, many examples of it present themselves, espe-
cially in the aged, where no such source can with any probability
be traced, and which seem to be connecled simply with the in-
creased tendency to osseous deposit so commonly observable in
advanced life.

Symptoms. Inflammation of the interior lining of the heart com-
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cordial region, the space in which it is now perceived being, ac-
cording to Bouillaud, sometimes more than twice as great as in the
natural condition. Such dulness of sound in uncomplicated cases
is readily distinguished from that originating in pericardial eflusion,
by the beat of the heart appearing quite superficial, (a circumstance
which can generally be appreciated both by the eye and by the
hand,) instead of being, as in the latter case, remote and indistinet,
and varying remarkably with change of posture, both as to the
points and in the degree in which it is felt.

It is avscultation, however, which makes known to us the ex-
istence of one of the most constant and characteristic of the phe-
nomena of endocarditis—the bellows-murmur—ihe intensity of
which increases with the vehemence and rapidity of the heart’s
action, and is sometimes suflicient to mask one or both of the nor-
mal sounds. When the impulse of the heart is very sharp the
metallic ringing sound, already described, is occasionally audible.
The frequency of the Leart’s pulsations is very remarkable in this
disease, occasionally amounting to one hundred and filty within
the minute, or upwards ; and they are ofien, moreover, irregular or
intermittent, and of unequal force, some of them being altogether
imwmeplih]e at the wrist.

hen the intensity of the inflammation has declined, the organic
changes left behind, provided the disease was not nipped in the
bud, give rise to a new set of general and local symptoms. When
" the inflammation has assumed the chronic form (and in this it some-
times appears from the first), the structural alterations resulting
from it may be limited to simple thickening, or hypertrophy of the
affected tissues, or else, as is the case in a great proportion of in-
slances, it may give rise to their permanent induration and complete
degeneracy. hen induration of the valves and narrowing of the
grifices have been thus produced, a permanent vibratory thrill with
irregularity or intermittence, and inequality in the force of the
pulsations, are very common phenomena. The contraclion of the
ventricles seems sometimes 1o be, as it were, spasmodically per-
formed at two or three rapidly successive imperfect efforts. A
greatly increased extent of dulness on percussion ofien coexists,
and indicates, for the most parl, the complication of hypertrophy
or dilatation, or of both. Auscultation almost always reveals the
permanent existence of some of the varieties of unnatural murmur,
of which we have spoken so much at large in the introductory
observations. M. Bouillaud, out of upwards of one hundred cases
of this disease examined by him, asserts that he never failed to
detect the bellows-murmur in some of ils grades, or the rasping,
sawing, or musical sound, accompanying one or both of the normal
sounds of the heart, save in one solitary instance, and that one was
imperfectly examined. Pain is an occasional, but not a necessary
nor even an ordinary, accompaniment of the organic changes under
consideration: a sense of weight and obstraetion, or an indefinable
uneasiness in the region of the heart is sometimes complained of.
Palpitations, characterised by a great increase of the force as well
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as frequency of the heart's action, along with a tendency to faint-
ness and syncope, are very common, especially on any unusual
muscular exertion, as in the act of ascending a stair or wu]king up
a hill; and also on the occurrence of any strong mental emotion;
and under these circumstances, likewise, the morbid sounds, no less
than the impulse of the heart, become much more intense. Infine,
when there has existed for some years, or even months, a permanent
murmur accompanying the action of the heart, with or without a
vibratory thrill in the pulse and prmcordial region, together with
frequent irregularity in the circulation, confirmed disease of the
valves or orifices may be very strongly suspected ; and this suspicion,
according to Bouillaud, becomes changed into absolute certainty
when the following general symptoms at the same time manifest
themselves : namely, great contrast between the pulse at the wrist
and the action of the heart; the former being very small, though
commonly hard and vibrating, whilst the latter is inordinately strong;
evidence of serious impediment to the course of the blood, mani-
fested in the obstructed state of the venous circulation,—as, for
example, swelling and lividity of the features, congestion of the
brain, lungs, and abdominal organs, passive hemorrhage, and
serous effusions into the cellular membrane of the extremities, and
into the great splanchnic cavities, and, finally, dilatation of the
jugular and other large veins in the vicinity of the heart. The

henomenon of a venous pulse, synchronous with the systole of the
Eeart, and dependent on reflux from the right ventricle, is not un-
frequently observed. When the auriculo-ventricular orifice is
incapable of complete closure, either from its disproportionate
dilatation, or from the shrivelling, or immobility, in consequence
of ossification or adhesion, of one or more of the lamin:® of the
tricuspid valves, the derangement of the respiratory organs, at first
noticed as only a slight shortness of breath on exercise, gradually
increases in intensity till, under the title of asthma, or in the form
of orthopneea, it constitutes a most prominent and distressing part
of the patient’s sufferings. In such a state of things, the circula-
tion within the brain becomes eventually deeply disordered, and
the suflerer, afier a long-continued mortal struggle, characterised
by intense anxiety, jactitation, and incessant gasping for breath, at
last falls for the most part into a sub-apoplectic condition, which
speedily terminates his sufferings and his life. Valvular disease
becomes almost always, sooner or later, complicated with morbid
alterations in the cavities of the heart, in respect to size and strength;
and the general symptoms of the two sets of affections are cventually
interwoven together. For their further consideration, we must
refer to the sections on hypertrophy and dilatation.

Tt is obviously much more easy to satisfy ourselves of the exist-
ence of mechanical obstruction within the heart than to determine
with ecertainty the particular orifice in which it is seated. The
difficulty to be encountered arises chiefly from the great similarity
of the abnormal sounds in the several orifices when similarly dis-
eased ; from the close approximation of these apertures; and from
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the liability of each, when in a certain stage of morbid change, to
produce a murmur under the influence of a refluent as well as of
the onward current. Dr. Hope indeed believed that he had, several
years ago, succeeded in discovering a series of diagnostic marks
by which this difficulty might be overcome; and that too in the
ghmat majority of cases by the stethoscopic signs and pulse alone;

ough, at the time, he by no means neglecied the confirmatory
aid of the general symptoms. Thus, disease of the aortic valves
appeared to him to be characterised by the praeternatural murmur
being loudest at the middle of the siernum, and by its being of a
superficial and whizzing character ; accompanying the first sound
of the heart, if it depended on the onward current, or the second
sound, if it originated in regurgitalion ; in which latter case it was
much feebler, Disease of the miiral valve, again, by the murmur
being of a more hollow or distant character, and loudest opposite
to the lelt margin of the sternum, between the third and fourth
ribs ; its coincidence or alternation with the pulse determining, as
in the former instance, whether it depended on the direct or on the
retrograde motion of the blood. Either set of valvular murmurs
might be attended with the purring tremor : it is commonest with
mitral regurgitation ; but it is only where it originates in the aortic
orifice that it will be communicated, in the form of a thrill, to the
pulse. Regurgitation was shown to be most frequent in respect to
the mitral valve; being accompanied, when so situated, by a
peculiarly weak and irregular pulse.  Wheredisease existed simul-
taneously in both orifices, the circumstance would make itself
known by the presence of each set of signs. Disease of the pul-
monic valves is excessively rare, being seldom met with, except in
cases of open foramen ovale. The apparent situation of the bellows-
murmur accompanying it would be the same as in affection of the
aortic valves, whilst its closeness to the ear would be still more
remarkable. Induration of the tricuspid valve, which is likewise
very uncommon, was said to be also recognisable by the site of its
attending murmur,—namely, about the middle of the sternum, and
a little to the right of the mesial line. These signs, he asserted,
had never, for several years, deceived him as to whether there
was or was not valvular obstruction ; and # they have seldom failed
to indicate, with perhaps more than necessary precision, the situa-
tion and nature of the affection,”—provided he had first satisfied
himsell that the morbid sounds were not the result of nervous or
hysterical excitement, anemia, or loss of blood, cases in which they
are transient and intermitient ; nor of pericarditis, all other signs of
such affection being absent; nor, finally, of hypertrophy, the murmur
persisting in spite of repose, veneseclion, abstinence, and other
methods of calming the heart’s action. Such are the opinions ex-
pressed by Dr. Hope, in the first edition of his valuable work on
diseases of the heart. Of the correctness and importance of nearly
all the signs here given there can be no doubt; but it is certain
that, in the hands of others, they alone were found in?suﬂicienl in
many cases for satisfactorily establishing the differential diagnosis
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the cases of bellows-sounds oceurring in women and young per-
sons under twenty years of age (in whom they are, besides, more
generally of a blowing character than either grating or whistling) ;
whilst, in older persons, and those of the opposite sex, they are
more frequently caused by the diseased state of the aortic valves.
On account of the interposition of the lung and right ventricle, the
murmur generated in the auriculo-ventricular orifice is much less
distinet immediately opposite the mitral valve than over against the
apex of the heart, where it is often so loud as to obscure the natu-
ral sound ; this being still audible at the upper and lower ends, and
to the right of the sternum, and over the carotids. Considerable
enlargement of the heart, or consolidation of the lung, may some-
times transmit the murmur more distinetly to the walls higher up ;
but pereussion, as Dr. Williams suggests, would sufficiently eluci-
date the nature of the case. The pulse is generally very irregular,
unequal, and weak, when there is much constriction, or {ree regur-
gitation in the mitral orifice: in the latter case, however, it has
sometimes been found strong and jerking, when dilated hyperirophy
coexisted in a marked degree.” :

The general symptoms produced by disease of the mitral valve
are chiefly those of pulmonary and venous congestion, as evinced
by the frequent asthmatic paroxysms and habitual dyspneea, along
with cough and an abundant expectoralion occasionally linrged
with blood, and by enlargement of the liver and disorder of its
action, as well as of the other abdominal organs, too often mis-
taken, especially when the heart is as yet but slightly deranged, for
idiopathic dyspepsia. There is, al the same time, a tendency to
anasarca, and other dropsical affections, along with headachs, gid-
diness, and other evidence of cerebral congestion. It is from the
occasional occurrence of such a group of symptoms in a very ag-
gravated form, that the very name of heart-disease carries so much
terror with it; but, in reality, affections of this organ often exist, in
a minor degree, without any such formidable array.

Disease of the pulmonary valves is so rare that Dr. Williams,
though he has directed his attention so much to cardiac affections,
confesses himself unable to speak of its signs from his own expe-
rience, he having never diagnosticated an instance of it during life ;
but he conceives that the murmurs accompanying it might be dis-
tinguished from those of the aortic valves, by not being audible at
the top of the sternum nor in the carotids, as also by the circum-
stance of the pulse being less peculiarly affected.

As to the tricuspid valve, he professes to be acquainted only with
its regurgitant lesions, which are comparatively common, and

* Of other causes by which irregularity and weakness of pulse may be pro-
duced, independent of valvolar disease, Dr. Hope enumerates,—1st, Softenin
of the heart. Here there will be no morbid murmur. 2d, Pericarditis, wi
eopious effusion compressing the heart; endocarditis; and polypi within its
cavities. Their peculiar symproms and suddenness of supervention are diagnos-
tie. 8d, Dyspepsia, biliousness, nervonsness, gout, &¢. Here the attacks are
irregular, and temporary, and unattended with valvolar mormuor,—duthor,
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thrqugh It Coagulable lymph was effused on the interior of the
pericardial sac, as likewise on the exterior of the heart, which was
of its natural size. “Upon cutting through its parietes, the fibres
were exceedingly dark coloured, almost of a black appearance.
This evidently depended on the nutrient vessels being loaded with
venous blood. The fibres were also very soft and loose in their
texture, being easily separable, and with facility compressed between
the fingers. Upon looking closely to the cut surface exposed in the
seclion of either ventricle, numerous collections of dark-coloured
us were visible in distinct situations among the muscular fasciculi.
me of these depositions were sitnated deeply near to the cavity
of the ventricle ; while others were more superficial, and had ele-
vated the reflected pericardium from the heart. The muscular
fibres of the auricles were also softened in their texture, and loaded
with blood, but without any collections of pus between them. All
the cavities of the heart were loaded with coagulated blood.”” No
traces of inflammation were discovered within the head. Had this
patient been carried off at a still earlier period of his disease it is
probable that the heart would have been found merely swollen,
more vascular, or of an intenser red colour than natural. The ap-
pearances actually present prove at once the extent to which in-
flammation may affect the heart; and also, notwithstanding the
doubts of Laennec, that softening of the muscular tissue is indubi-
tably one of its occasional results; and it is one which we should
have been prepared to expect from what has been observed in mus-
cles elsewhere, as well as in various other ergans, as the brain,
lungs, liver, &e¢. when inflamed, friability or loss of cohesion being
a very common prelude to suppuration. Another instance of car-
ditis, of a somewhat more chronie type, was recently brought by
Mr. Salter under the notice of the Medico-Chirurgical Society. It
ran a course of seven weeks, and began, whilst the patient was
walking, by an acute pain in the left side of the chest. This re-
curred again about a week afterwards, whilst using the same exer-
cise, and became subsequently very frequent, and was now induced
by the slightest exertion, as even by the effort of raising the arm.
When Mr. Salter first saw him, about a week before his death,
there was orthopneea, and an uneasy sensation or dull pain referred
to the stomach and middle of the sternum. Notwithstanding the
use of venesection, calomel, and opium, and counter-irritation, the
disease proceeded unalleviated to its fatal termination. The peri-
" cardium was found inflamed, especially its diaphragmatic portion,
with ecchymosed spots beueath its serous surface, and distension of
its vessels. The substance of the heart was moderately firm; but
the left ventricle had almost entirely lost the colour of muscle, and
pus could be scraped from its surface, and in some parts there were
small cavities in the muscular substance containing pus.

The heart, when in a state of softening, collapses on itsell when
emptied of its blood, and breaks down readily into a pulpy mass
between the fingers. Its colour is various, being sometimes, as we
have seen above, of a deep red, brownish or violet tinge, with occa-
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heart must also be enumerated induration of the whole or a portion
of the organ. That this alteration is often of a truly inflammatory
nature appears in the highest degree probable, from its frequent
connections with other affections of a similar origin, as endocarditis
and pericarditis. Corvisart and Laennec speak of hearts in which _
the muscular tissue, though of its ordinary colour, had become as
hard as a dice box; and Broussais compares a heart thus indurated
to a cocoa nut.  This morbid alteration may, according to Bouil-
laud, exist in a portion of the organ, in any degree up to the actual
conversion into cartilage or bone. The septum and columna car-
nex are the parts most exempt from this change ; yet some of the
latier have occasionally been found indurated, being converted into
a yellowish-white substance, like fibro-cartilaginous tissue ; whilst,
others, close to them, may have been, on the contrary, in a state of
unnatural softness. Corvisart has given a very remarkable case
in which the apex of the heart, in its whole thickness, and for some
way upwards, was converted into cartilage, the eolumnz carnem
of the left ventricle having nearly an equal degree of densill\". The
disease had obviously commenced by an inflammatory attack within
the chest about eighteen months before its fatal termination. M.
Renauldin has related the case of a law student of thirty-three years
of age, in whom the wall of the left ventricle was so penetrated
with osseous particles, as were likewise the columnz carnes, as to
-resemble a petrifaction. In this ease there had been, in addition to
great pain on pressure, palpitations, dropsical swellings, and other
ordinary symptoms of heartl-disease. Mr. Smith has recorded an
example to which we shall again have occasion to allude more at
length, of very extensive ossification on the external surface of the
heart, which appeared to have commenced, as is probably commonly
the case, in inflammatory false membranes formed between the two
serous surfaces of the pericardium; and similar cases are to be
found in Baillie, Burns, Laennee, Adams, and others. It is possible
that such osseous deposition occasionallycommences also, not only
in the subserous cellular tissue, when in a state of chronic inflam-
mation, but, moreover, in that connecting the muscular fibres, and
comes eventually, as it increases in quantity, to encroach malterially
on, and eventually to displace more or less of, the muscular sub-
stance. Ossification of the whole heart is obviously impossible.
Whether gangrene of the heart is to be admitted amongst the
possible results of its inflimmation has been much disputed, it
appearing to many inconceivable how life could be sustained long
enough for its production in the case of an inflammation of such
intensity so situated. Yet Bouillaud inclines to the aflirmative ;
and it appears to us, that its occurrence, in a patch of limited sur-
face and depth, is not to be rejected as beyond the limits of credi-
bility. - Corvisart thought that, like senile gangrene of other parts,
it oceasionally originated in a state of general debility. We are
not, however, aware of any well authenticated instance of it as yet
on record : most of the cases in which it has been said to exist
appear obviously to have been examples of cadaveric decomposition
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favoured by a depraved state of the solids and fluids—such, for
instance, as is met with in putrid fevers.

Inflammation of the muscular substance of the heart has probably
never yet been met with in a perfectly simple stale ; either peri-
carditis or endocarditis seeming invariably to complicate it. Cor-
visart was of opinion, that it for the most part assumed a very
¢hronic character, in which, its sympltoms being peculiarly ob-
scure, it was commonly latent; and the substance of the organ, in
nearly all the cases adduced by him, was of an unnaturally pale
colour and soft texture. It is possible that some of the cases in
which puruvlent deposits have been discovered within the walls of
the heart, have had their origin, not in the local inflammation of
this organ, but rather in the transfer of the matter, so found, from
some other part of the body in a state of suppuration or abscess:
and it is only by an accurate examination of the surrounding por-
tion of its structure, and a careful consideration of previous symp-
toms, that a correct conclusion can be arrived at

Many recent writers are disposed to consider rapid hypertrophy
of the heart, also, as one amongst the forms or consequences of
subacute or chronic carditis.

Symploms of Carditis. As to the symptoms of inflammation of
the substance of the heart, as distinguished from those of its lining
membranes, nothing satisfactory has yet been ascertained, in con-
sequence of its having hitherto been observed only in combination
with the latter. Neither Corvisart, Laennec, nor Bouillaud, have
attempted their diagnosis. The last-named author limits himself
to stating his belief that the complication of acute carditis aggra-
vates in the highest degree inflammation of the endocardium and
pericardium. It has been supposed that the pain in the heart, which
is augmented by pressure between the ribs and in the epigastric
region, is of a peculiarly severe and lacerating or burning f.‘-hi_ll'iﬂtﬂh
where the muscular structure is engaged; and the suffering has
been said to be aggravated remarkably with each contraction of
the organ. Mr. Stanley’s case, however, shows that these signs
are by no means universal. Greater violence of the palpitations,
more marked intermissions of the pulse, which has been asserted
to be generally small and weak, universal tremors, inexpressible
anguish, constant jactitation, and extreme proneness to syncope,
though occasionally dwelt upon as distinctive, will prove equally
fallacious; being participated in, as we have seen, by very acute
cases of the membranous inflammation of the organ. 1

It has been suspected, not without some show of probability,
that the extreme rapidity of pulse in the convalescences from some
fevers, especially those of an adynamic character, may be occa-
sionally connected with an inflammatory softening of the heart.
The action of the heart in the cases in question is commonly ex-
tremely feeble, both as judged of by its impulse and by its sounds,
and by the great tendency to syncope; circumstances, however,
which, taken alone, cannot be considered by any means dj.'.c:sn_'f:.
as they are equally observed in cases of very abundant pericardial
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eflusion. Recourse to the results of percussion and to the applica-
tion of the stethoscope over the track of the great vessels, may
m]a_dmenmes enable us to decide as to the true nature of the dis-
OTQeET.

There are no symptoms yet known by which abscess or ulcera-
tion ﬁithin the walls of the heart can be certainly recognised, and
the diagnosis of aneurismal tumour of the organ is no less obscure.
Indeed, any of the three may exist, without exciting even a suspi-
cion of their presence. The fatal illness of the celebrated Talma,
which took place about twelve years ago, when we happened to
be in Paris, and the nature of which, during his latter days, was
the subject of daily conversation amongst the most distinguished of
the medical professors (some of whom were in actual attendance
on him), afforded a remarkable exemplification of the obscurity
spoken of ; for, notwithstanding the exquisite tact in diagnosis for
which the French school is so justly famous, the obstruction of the
bowels of which he died absorbed all attention, and the cardiae
aneurism, afterwards discovered on dissection, was never, that we
can recollect, even once hinted it.

It is possible, however, that percussion and auscultation may
eventually put us in possession of some physical signs by which
this lesion may be detected ; at least, in cases where it hasattained
to a considerable magnitude. Unnatural extent of dulness, and
perhaps, in some instances, prominence of the precordial region,
and a thrill or a peculiar sound produced by the blood passing
through the aperture of communication, are the kind of evidences
which have been suggested as of probable occurrence.

Into the causes and treatment of carditis it is,unnecessary to
enter, as they are altogether identical with those of pericarditis and
endocarditis, its usual associates, of which we have already spoken
at considerable length in a former page. -

HYPERTROPHY OF THE HEART.

Nature and Causes,— Forms.— Anatomical characters, — Physical signs.—
General symptoms.—Complications and secondary affections. — Supposed
causes of each form of Hypertrophy.—Duration and prognosis.—Treatment.

Or all the affections to which the heart is liable, its enlargement is
that which, from the obviousness of its anatomical character, the
prominence of its symploms, and the frequency of its occurrence,
first attracted the atiention of pathologists, and became, as it were,
the type of cardiac discase. Iits fatal tendency when left uncon-
trolled, and the variety of complications along with which it pre-
sents itself, either as a consequence, concomitant, or cause, must
ever cause it to occupy a very prominent place in all treatises on
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is often very far from being commensurate with its increased bulk
or substance. Inthus massing all enlargements of this viscus under
the general term of aneurism, he was guided by an erroneous ana-
logy. Under the influence of this false generalisation, he has not
only placed in a deceptive aspect some of the morbid states which
he has so vividly portrayed, but been led, moreover, to overlook
other palhnlﬂ%&:al conditions of equally real, though less frequent
occurrence. M. Bertin was the first to insist on the necessity of
considering apart the thickening of the muscular parietes and the
dilatation of the cavities; these being in their nature, though so
often complicated together, two totally distinct morbid eonditions ;
and also to maintain that this thickening was not ordinarily de-
pendent on the deposition of morbid matter, as Lancisi and the
older pathologists, and even Portal and other comparatively recent
authorities, had asserted, but merely on an increased nutrition of
the part. These juster views naturally led him to a more philoso-
phical and correct classification, and to the recognition of forms
of disease which had previously escaped notice, as well as to a
more discriminating mode of treatment.

Forms. Three forms of hypertrophy of the heart are recognized
lg M. Bertin,—viz., the simple, the excentric, and the concentric.

r. Hope’s division of the varieties of hypertrophy, slightly modi-
fied from the classification of Laennec, is into simple hypertrophy,
hypertrophy with dilatation, and hypertrophy with contraction, thus
coinciding exactly in principle with that just stated; whilst the
terms in which it is worded are perhaps preferable, as being simpler,
and less liable to misconception. Dr. Williams also treats of the
varieties of this affection under nearly the same titles,—viz., simple,
dilated, and contracted hypertrophy.

In each there is an increase of substance in the walls of one or
more of the cavities of the heart ; but in the first, these cavities them-
selves remain of their natural size ; in the second, they are enlarged;
and in the third, on the contrary, diminished. This last variety, in
which the deposition of new matter takes place chiefly towards the
inner surface of the heart, though really less uncommon than the
first or simple species, had previously altogether escaped observa-
tion. Yet the frequent existence of an analogous condition of other
hollow muscular organs should have prepared us to expect it. The
bulk of the heart must, however, be as large or larger than natural,
at the same time that its walls seem thickened, to warrant us in
asserting the presence of this variety of hypertruv(hjr; for great
contraction of the muscular fibres, such as often takes place after
death, especially when somewhat sudden, the individual having
been previously in vigorous health, may give rise to an appearance
of thickening, which might otherwise readily be confounded with
the morbid alteration in question, M. Cruveilhier, i_m:leed, and Dr.
Budd will scarcely admit the reality of concentric hypertrophy
under any limitations, save as a congenital aflection ; believing
that all the cases given as such in books either fall under the ex-
ceptional category just spoken uf},ﬁor, if cardiac symptoms existed
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during life, were examples of simple or slightly dilated hypertro-
phy, with or without valvular disease ; and that the shrinking of the
cavity was merely a passing condition originating at or after death.
In support of this view, the latter writer adduces apparent exam-
ples of this affection, in which he was able, with very slight foree,
to dilate the contracted cavity ; and he further asserts that none of
the effects usvally connected with obstruction have been present,
unless obstacle of some other kind, sufficient to account for them,
coexisted. His arguments, at the least, prove satisfactorily, that
cases have often been mistaken for concentric hypertrophy, which
had no title to the appellation.

Instances of simple hypertrophy of the heart had long since been
recorded by Morgagni, Burserius, and even by Corvisart himself,
but without suggesting to any of them the correcier general views
with which the name of Bertin has become associated.

It seems to be the opinion of Bouillaud, that hypertrophy of the
heart rarely exists unconnected with some of the other afiections
of the organ already enumerated ; more especially with inflamma-
tion of its outer or inner linings, disease of the valves, narrowin
of the orifices, or obstruction in the great vessels. The obstacle
to the circulation from these lesions are, according to him, the
great source of all the symptoms usually aseribed to hypertrophy.
This, however, was not the opinion of Laennec, who laid much
less stress on the supposed obstruction, as a cause of the derange-
ment of the functions, than either the author just named, or even
than Corvisart. Ossification of the valves, in particular, he held
to be a much rarer affection than hypertrophy ; and he believed,
moreover, that the degree of obstruction ordinarily so produced,
seldom affected the health, unless enlargement of the heart had
supervened. Dr. Clendinning, too, has recently impugned the cor-
reciness of Bouillaud’s views, and adduced a very great number of
cases to show that hypertrophy of the heart, uncombined with any
of the morbid states alluded to above, is of very frequent occur-
rence. Of upwards of five hundred dissections made by him of
patients dying in the institation to which he is attached, where all
kinds of disease, curable or incurable, are indiscriminately admitted,
above one hundred and seventy—that is, about the third of the
whole—proved to have had heart-disease in some form. Five-
sixths of these were cases of hypertrophy, uncomplicated, he as-
sures us, with other diseases of the heart, such as pericarditis,
endocarditis, or valvular disease. In about thirty cases only, or
one-sixth of the whole, well-marked valvular disease was detected,
—combined, it is admitted, in every instance but one, with obvious
hypertrophy. Dr. Hope, while he fully admits, with Bouillaud, that
valvular disease is a very frequent cause of hypertrophy and dila-
tation, yet agrees with Dr. Clendinning in considering the alteration
in the muscular structure of the organ as the chiel element in the
production of the distt‘ﬂsﬁin%csympmms; inasmuch as, commonly,
it is not until this latter has been superinduced, that the embarrass-
ment of the circulation and the patient’s sufferings become very
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considerable; and it is, moreover, chiefly on the prevention or
treatment of these abnormal muscular conditions that our hopes of
alleviation are based in the advanced stages of valvular lesion.
The normal average weight of the heart, in the male subject, as
we have seen, is estimated by Dr. Clendinning at about nine ounces.®
In several cases, hyper trophy was proved, by recourse to the
balance, to exist, though it was not obvious to the eye,—as, for
instance, when the heart weighed about eleven or twelve ounces.
The average weight of eighty diseased hearls of males was, how-
ever, much more than this,—namely, fifieen ounces, or two-filths
more than the healthy standard. Even where diseased valves and
hypertrophy coexist, Dr. Clendinning sees no proof of the ante-
cedence of the former. His belief is, that the hypertrophy results
exclusively from vital and not from mechanical causes, and is in
its turn the source of an augmented tendency to inflammation
throughout the body generally, and in the heart itself no less than
in other parts ; and that the valvular lesion, in conformity with this
view, is often the consequence rather than the cause of hypertro-
phy. ¢1I would thus,” he continues, *in a great degree, reverse
the order of causation usually received, and attribute much of the
valvular disease to inflammation, mainly indueed (il rheumatism be
excluded) by previous hypertrophy as a most potent predisposing
cause.” To this opinion he has been led, by observing that, in the
great majority of eases of morbus cordis, no valvular disease exists ;
whilst, on the other hand, he has never but once met with this last-
named lesion, unless where hypertrophy was also present. Hyper-
trophy and inflammation, according to the same authority, are only
different stages or degrees of the same process; accordingly, a large
proportion of cases of disease of the ]i]aem't are hurried off by the
supervention of pericarditis or endocarditis in their advanced period.
Anatomical characters. In hypertrophy of the heart, the muscular
tissue is commonly of a deeper red, and more richly supplied with
blood than natural, its coronary arteries are enlarged, and its den-
sity and firmness increased. In a very advanced stage, a state of
induration in some cases, and of ramollissement in others, are occa-
sionally observed. It occurs very commounly asone of the sequele
to acute rheumatism, and frequently in connection with evident
traces of inflammation of the interior or exterior lining membranes.
Such are the appearances which have inclined Andral, Bouillaud,
Elliotson, and other recent writers, fo a belief in the f{requent
inflammatory origin of the affection. That its source may be occa-
sionally of this nature, we ave not prepared to deny ; but believe
that in the great majority of cases the increased bulk and firmness
in the organ are the result merely of greater activity in the nutri-
tive process, in consequence of a more abundant determination of
blood from the greater demands made on its exertions. Whatever

* The natural ave weight of the heart varies with the age. Thus, in the
prime o:' I??e. it falls ar::;gg?:ﬂ low the weight stated in the text, whilst, in old
age, it may exceed it by half an ounce or so.—duthor,
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unduly and habitually excites the heart, or renders the performance
of its ordinary task more difficult, whether the hinderance be seated
in the heart itself, or extrinsic to it, must necessarily have this ten-
dency, provided the vitality of the organ be unimpeached by any
general or Jocal debility.

Of all the forms ol'yh;,rpertrnphy, that with dilatation, corres-
ponding with the active ancurism of the heart of Corvisart, is the
most frequent; next to it is that with contraction or diminution of
the cavities; whilst that in which they remain unaltered in size
appears to be the rarest of all. When the cavities are enlarged,
there must obviously be an increase of substance in the parietes,
provided they still retain even their natural thickness. It is not
very usual to find but a single compartment affected : this, however,
is sometimes the case. The left ventricle, from its greater energy
and power of reaction, the greater task which it has to fulfil in
driving the blood through the circuit of the general circulation,
and the more frequent impediments which it has to overcome, is
the cavity in which this change is most apt to occur, and in which
it most commonly runs to the greatest excess.

In the right ventricle, hypertrophy is much rarer: when it exists
in a well-marked manner, the ventricle no longer collapses, as in
the natural state, on being emptied.

Hypertrophy of the left ventricle often coexists with the same
condition of the right, and sometimes with its simple dilatation.

The size of the cavity of the ventricles is subject to a consider-
able range in hypertrophy ; being sometimes so distended as to be
capable of containing the fist, or, if in the other extreme, so con-
tracted as scarcely to hold the shell of an almond. When dilata-
tion takes place, it may be either in a longitudinal direction, giving
to the heart an elongated form, or, as is much more common,
transversely, rendering it strikingly globular.

The thickness of the parietes of the left ventricle is sometimes
carried to considerably above an inch ; that of the right to four or
five lines, and, in some very rare instances, even to more than
double or treble that thickness, as sometimes in cases of open fora-
men ovale. "

The instances in which the heart attains to the greatest magni-
tude, are those where dilatation and hypertrophy are combined;
and here it is occasionally twice, or even thrice, its natural size.
It is when both ventricles are thus at once so affected, that the
organ becomes most remarkably rounded, the apex being in a
manner obliterated, and that it assumes a transverse position in the
chest, occupying a very considerable portion of the thoracic cavity,
occasionally descending as low as the eighth rib, displacing the
lungs, especially that of the left side, and thrusting it up as high as
the third rib. Where adhesions have taken place between the
heart and the pericardium, and between the latter and the parictes
of the chest, the organ as it enlarges is prevented from descending
as it otherwise would do; and it is here, as has been remarked by
Dr. Hope, that the carlilages of the ribs are most apt to become
prominent.
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: When the left ventricle is much enlarged, whilst the right retains
its natural dimensions, the latter has the appearance of a mere
EPPEFdﬂgﬂ let into the side of the former ; when, on the other hand,
the right ventricle is solely or chiefly hypertrophied, it descends
unusually low, and may form the entire apex of the organ.

In simple and dilated hypertrophy, the thickness of the walls ordi-
narily increases gradually from the apex to beyond the middle of
the ventricle, diminishing thence somewhat abruptly towards the
great arterial orifices,—being thus, as it were, a mere exaggeration
of the natural state; whilst in the concentric variety, on the
contrary, the deposition seems to take place more equably over
}he interior, inclusive of the apex, to which it gives a very blunt
orm.

In some instances, the augmented deposition in the walls takes
place in a very irregular or partial manner, some parts appearing
thicker and others thinner than natural. The column® carnem

nerally participate in the affection of the parietes; yet, where
the cavity is much enlarged, they sometimes may appear, from
their elongation, rather attenvated. The septum is, for the most
part, much less affected than the exterior walls; yet in some rare
cases it is alone thickened, as may likewise be the case with the
columna carnew. The cavity of the right ventricle has been found
almost entirely filled up from the latter cause, the enlarged fleshy
columns becoming mutually adherent at their adjacent points, and
thus forming a complicated muscular network, which must have
considerably impeded the motion of the blood.

The parietes of the auricles, or rather their musculi pectinati,
and especially those of the right, are also oceasionally the seat of
thickening ; but this is scarcely ever observed without a coincident
dilatation of their cavity; and very seldom, indeed, without the
coexistence of enlargement or hypertrophy of the ventricles.

The weight of the heart, when considerably enlarged, may be
raised to twice or thrice what it is in the natural condition, as we
have already mentioned with more detail in the introduction. (See
p. 394.)

The symptoms of hypertrophy of the heart are either local or
general ; and it is only Ft'ﬂln the combined study of both, that we
can determine with any certainty the existence of the affection in
the earlier and, practically speaking, the most important period.
Exclusive attention to the physical signs has been emphatically
deprecated by Laennec and all the most judicious of his followers
as tending only to hring them into disrepute, and often to lead the
physician into lamentable error. y

Of the local symptoms, or physical signs, the one which earliest
attracts our attention is the great increase in the foree of the heart’s
pulsations, and of the extent over which they may be felt or seen.
On applying the stethoscope, the ear is forcibly thrown up by a
gradually heaving motion, and over an unusually large space,
extending occasionally, if the enlargement of the heart be extreme,
from the third to the seventh oreighth rib; the whole mass of the
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enlarged organ seeming to come into contact with the thoracic

rietes at each pulsation (the apex beating generally more to the
eft side, as well as at a lower level than natural), and then fallin
back, with a subsequent jog or shock at the end, called “the bac
stroke” or “ diastolic impulse™ by Dr. Hope, and ascribed to the
refilling of the ventricles. The first sound of the heart is remark-
ably diminished in intensity, of a dull prolonged character, and
audible only within a narrow sphere, provided the dilatation, if any
exist, bears but a slight comparison to the degree of hypertrophy
present ; for the thickened muscular mass is but ill adapted, as
already explained, for the production or transmission of sonorous
vibrations. Where, however, much dilatation coexists with]the
hypertrophy, the sound is by no means thus impaired, but may be
heard over a very extended surface in front, and occasionally even
in the posterior portion of the chest; the impulse being strong,
sharp, and hammer-like, somewhat as in nervous palpitations, in-
stead of having the prolonged heaving motion characteristic of the
purer form of hypertrophy. The second sound is little altered from
its natural state in the simple variety when moderate in degree ; it
is generally diminished in the concentric, and augmented in the
dilated, species. When the natural cardiac sounds are obscured
in the preecordial region by a rile or a bellows-murmur, they may
ocecasionally still be %eard distinctly towards the top of the sternum
or under the clavicles. The period of repose is much encroached
on by the time consumed in the systole.

The pulsations of the heart, in the earlier part of the disorder,
when not excited by any extraneous cause, are not ordinarily
augmented in frequency ; nor yet, if there be no contraction of the
orifice, nor valvolar disease, nor great dyspneea or debility, are
they irregular. The sense of palpitation, or rather a consciousness
of the heart’s action, is more constant in this than in other forms
of heart-disease; but the palpitations rarely attain to such violence
as is observed in cases of vaﬁfular lesion and pericardial adhesions,
except as a temporary consequence of some unusual exertion or
strong mental emotion. Where palpitations have thus been excited, a
bellows-sound is occasionally heard during their continuance; but
where this phenomenon is permanent, it may be considered an
almost infallible index of the coexistence of organic obstruction
from disease of some of the valves or orifices.

When the impulse and dulness of the first sound are more re-
markable under the sternum, than under the cartilages of the ribs,
Laennec thought the existence of hypertrophy of the right ven-
tricle might be looked on as almost certain,—a reservation being
made in favour of those cases of extreme enlargement of the left
ventricle from the coexistence of hypertrophy and dilaation, in
which this part of the heart may extend itself beneath the sternum.

In order to arrive at a valid conclusion from the stethoscopic
signs, they must, as we have already intimated, be invesligaled at
such times as the heart’s action is neither unusually excited nor
depressed. Low diet, previous loss of blood, or evacuations of
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any kind, or the oppressive dyspncea attendin g certain stages of pulmo-
nary affections, may so enfeeble the movements of even a greatly
overgrown heart, as to render such an examination quite nugatory.
HEI_JEE the propriety of aus-::ultating mpautcdl}r, anj, under every
variety ﬁfclrc_umstances, is in all dubious cases obvious.

On percussion, a considerable extent of dulness is commonly
recognised, commensurate with the augmented size of the organ,
and ﬂﬂnﬂﬂqupntiy most considerable in those ecases where the size
of the cavities, as well as the substance of the organ, are greatly
increased. Certain states of the lungs and cavity of the chest may,
however, as already mentioned in the introductory remarks, inter-
fere with the existence or value of this sign. (See p. 890.)

Prominence of the pracordial region, and an increased breadth
of the corresponding intercostal spaces, are sometimes observable ;
and this appears 1o be especially the case when extensive peri-
cardial adhesions exist, and in children, in whom the parietes are
more yielding. An uneasy sensation, a feeling of weight, or a dull
pain, is occasionally felt in the situation of the heart.

General symptoms. In simple hypertrophy of the left ventricle,
and also in those cases where thickening predominates over co-
existing dilatation, if no narrowing of the orifices nor valvular or
aorlic disease is present, the pulse is strong, full, and tensely pro-
longed under the finger in consequence of the protracted systole
of the overgrown ventricle, but at the same time regular. With
these characters of the arterial pulse, a thrill is occasionally asso-
ciated ; but, as it appears to Dr. Hope, only in those instances where
anmmia has been superinduced, all cases of obstruction and regur-

itant lesions being for the present excluded from our consideration.
n concentric or contracted hypertrophy, likewise, the pulse is tense
and throbbing ; but, in consequence of a smaller wave of blood
being emitted at each systole of the heart, it is necessarily smaller
than in the preceding instances.

Hypertrophy, as distinguished from dilatation and other lesions
causing impediment to the circulation, is further characterised—
at least, in its earlier stages—by greater activity of the capillaries,
a more highly arterialised blood, a brighter eye, and a more brilliant
complexion, provided the colour was naturally florid. Thus, in the
incipient period, the functions of the body, as Bertlin remarks, are
not necessarily at all impaired ; on the contrary, they appear rather
to be executed with increased energy, and there is, in general, a
fallacious show of high health and vigour. At a somewhat more
advanced period, there are frequent flushings, with marked tendency
to active hmmorrhages of the brain and mucous membranes.
These latter, when they take place from the Schneiderian mem-
brane, or from the hazmorrhoidal or other vessels of the intestines,
to only a moderate extent, must be considered as exercising a
salutary influence over the complaint. Hmmoptysis is likewise a
frequent symptom, and perhaps more especially when the right
ventricle is affected. Tﬁ?ﬂ augmented volume of the heart may,
by encroaching on the lung, in some degree interfere with its func-
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tion; {et the respiration is, for the most part, much less early or
severely compromised than in cases of simple or passive dilatation,
or other lesions tending directly to impede the circulation; and at
the same time the tendency to venous congestion and serous eflusion
throughout the body supervenes much more tardily. 1f, however,
these cases be not cut off’ in their progress, as is often the case, by
a sudden arrest of the heart’s action, or by apoplexy, or inflamma-
tion of the lungs or some other organ (the inflammatory diathesis
being strongly marked), engorgement of the capillaries both of the
lungs and of the general circulation eventually takes place; and it
becomes at length evident that such patients have no special or
complete immunity from cough, dyspncea, and other pulmonary
symptoms, nor yet from dropsies of the cellular memﬁranu and
great cavities. These secondary affections are here, however, of
a somewhat less inveterate character, and more susceptible of
alleviation by judicious treatment, than where they originate in
obstruction. The wdema connected with hypertrophy, Dr. Hope
remarks, usually makes its first appearance in the face, in conse-
quence of the naturally very copious supply of blood to the head,
and its proximity to the heart, in virtue of which it receives the
full force of its morbidly vehement contractions.

A slight tendency to difficulty of breathing on unusual exertion
may somelimes be noticed, even from a very early period. This
is especially felt at the commencement of any great muscular
effort, diminishing in some degree as the body gets warm, the blood
becoming determined to the surface, and the cutaneous exhalation
augmented.®

I'hough hypertrophy of the heart may almost always be recognised
by a careful consideration of all the physical and general signs, it
is not possible, in every instance, to say which cavity is chiefly
affected. Most of the signs hitherto detailed, apply more particu-
larly to hypertrophy of the left ventricle. Where it is greatly aug-
ment in bulk, its enlargement is, indeed, very usuvally complicated
with a similar affection of the other cavities. If, however, as is
sometimes the case, the right ventricle is alone or chiefly affected,
the increased dulness and impulse is most conspicuous under the
lower part of the sternum, and the pulse has not necessarily the

* This phenomenon of * the second breath,” or * getting into wind,” as it is
called, is well known to all who practice athletie exercises, trainers of horses
for the course, &c. The writer of this had himself practical experience of it in
a remarkable degree, in ascending Mitna on foot at an early period of the year,
when the sides of the mountain were still covered with frozen snow to a distance
of upwards of twelve miles from the summit. The ascent of this slippery
inclined plane, extremely fatiguing even to one at the time accustomed to con-
siderable pedestrian exertions, gave rise, durinﬁ the first two or three miles, to a
very painful acceleration of the respiration and pulse; the heart throbbing with
such violence as if'it would burst through the side, or cause instant death; yet,
under the forced continuance of the exertion (and any relaxation would have been
perilous, on account of the intensity of the cold) this oppressive sensation gradn-
ally declined ; and after many hours of almost incessant smart walking and
running, the starting point at the foot of the mountain was regained much less
with feeling of fatizue than had been experienced during the first mile of the
ascent.—Judlior,
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Eecullar characters above detailed ; whilst, on the other hand, there
has commonly been thought to be a greater tendency to dyspnea
and hmmnrrha%s from the lungs (hemoptysis, pulmenary apo-
P]BI}"," &e.). hen the cavity is at the same time dilated, and
its valves, from this or any other cause, insufficient, there will be
regurgitation and jugular pulsation synchronous with the ventricular
systole. From such an impulse as' is oocasionally transmitted to
the vein by the carotid, this may be distinguished by being con-
fined chiefly 1o the lower part of the neck, where the two vessels
are far apart.  Pressure on the upper part of the vessel, again, does
not interfere withit. It disappears in some during inspiration, and
18 most conspicuous during expiration. The pulsation of the jugu-
lars, as remarked by Dr. Hope, is sometimes obviously double’; the
first motion corresponding to the contraction of the auricle, the
second to the ventricular systole. Where there is simply impedi-
ment to the onward current, without actual reflux, there will be
merely a dilated condition of these vessels.t
As to the auricles, we are not yet in possession of any unequi-
vocal signs of their increased strength or enlargement, distinct
from those of similar states of their respective ventricles; but with
these they so frequently coexist, as to render their separate
diagnosis matter of curiosity, rather than of practical interest.
Percussion may sometimes, however, lead to a very strong sus-
picion, at least, of their enlargement where it exists in a marked
degree ; and the presence of a venous pulsation anticipating the
ventrienlar systole might serve, in the case of the right ventricle, to
confirm such suspicion.
In respect to the wasting away of the ?ye, or its inflammatory
destruction, adduced by Testa, on the faith of a single case,
amongst the occasional consequences of disease of the heart, the
latter is so comman, and the former so extremely rare an affection,
as greatly to discredit the supposed connexion ; and the same may
be said of gangrene of the limbs, which has sometimes been
supposed to be a symptom of enlargement of the heart, on the
authority of an old case in Fabricius de Hilden and two com-
aratively recent ones by Giraud, a contemporary of Corvisart.
%’s’hencvcr gangrene of the extremities does coexist with disease
of the heart, it has been rendered probable, by the examinations by
M. Bouillaud and Dr. Carswell, that it is connected immediately,
not with the cardiac affection, but with local obstruction by a

* Pulmonary apoplexy occurs more frequently, according to Dr. Hope's and
Dr. Wilson's experience, in connection with great contraction of the mitral valve,
with or even without hypertrophy and dilatation of the right ventricle, than under

ircomstances.—Jufhor. 2
nn :.ﬂ?:;:l;r pulsation synchronous with the 'rerllricu]aE systole, and, as is so
often the case, unaccompanied by * soufflet,” is not considered by Dr. Hope as
satisfactory evidence of actual regurgitation through the tricuspid valve ; as he
believes that an impulse folly adequate to the effect may, when the heart is
enlarged and acting impetuously, be transmitted by the mere recoil of the valve
against the column of the blood I:rgluml |t,—and_th|a especially when both the
valve and orifice are increased in size, 3@ the veins congested.—duthor,

i
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rather tends, on the contrary, to induce deficient functional aptitude,
as becomes evident towards the winding up of the disease,—the
symptoms of dilatation at last beginning to predominate over those
of hypertrophy, and the pulse often becoming soft and compressible.

The influence of hypertrophy of the heart, in the aggravation of
other diseases originating during its course, is very conspicuous.
The prognosis in all pulmonic affections (phthisis, pneumonia, bron-
chitis, &c.), in cerebral diseases (apoplexy, delirium tremens, and
mania), as also in abdominal inflammations and fever, is rendered
much more unfavourable by its presence. To many of these dis-
eases, it moreover disposes in a peculiar degree ; and more especially
to chronie bronchitis, emphysema of the lungs, and to the asthmatic
paroxysms generally immediately dependent on one or other of
these morbid conditions; and also to softening of the brain and
cerebral hemorrhage ; to brain fevers, inveterate headachs exas-
perated by stooping, nervous irritability, frequent ophthalmia with
sparks and flashes before the eyes, ringing in the ears, and other
minor evidences of determination of blood in undue quantity to the
head.

The dependence of apoplexy on disease of the heart, to which
attention was many years since called by Legallois and Richerand,
and more recently by Adams, Lallemand, Johnson, Bricheteau,
and Hope : and of which, indeed, even Lancisi, Baglivi, and others
of the older pathologists seem to have been quite aware ; may now
be considered as one of the best established medical facts. In a
large number of cases of hypertrophy of the heart, examined after
death by Dr. Clendioning, apoplexy coexisted in three-sevenths of
the whole. Dr. Hope believes that the majority of cases of cere-
bral hemorrhage have this origin, and agrees with Bertin and
Richerand in ascribing to it more influence than even to the so-
called apoplectic constitution.* Dr. Kellie and M. Rochoux have,
as we are aware, endeavoured to discredit the connection alluded
to: but the number of positive facts in its favour is too great to
allow us to doubt of its reality. The ill eflects on the brain appear
to be, in some degree, counteracted by the occasional existence of
narrowing of the aortic orifice, as has been pointed out by Briche-
teau; but less so than we might expect, unless where the contrac-
tion is very considerable : and then the lungs are still more affected,
and the tendency to serous effusions is more prominent. The
thickening of the left ventricle is much more apt, it is supposed, to
determine a cerebral hezmorrhage in those cases where ossifica-
tion of the arteries within the head exists; a morbid condition, on
the importance of which the late Dr. Baillie strongly insisted, in
respect to its bearing on apoplexy ; but in regard to which Dr.
Cheyne, in an able treatise on this disease, has, as we were sur-
prised to find, expressed a different opinion.

* This infl is participated in, Dr. Hope is persnaded, by various other
BE'MEE:I:;]:E ':Iha:tl.rlﬁearh];a dilaplalion, softening, disease of the valves, &c. ; inaw
much as they tend to produce congestion of tha brain.—Afuthor.
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ginal condition bearing a direct relation to its abnormal participa-
tion in the general circulation, and the unusual demand on its exer-
tions. _

Hypertrophy of the heart, whatever may be its origin, must
obviously, from the constant over-action of the organ, put it in a
state favourable to the development of inflammation in its linin
surfaces, and more especially of that in contact with the blood, ﬂnﬁ
which covers the valves and orifices; and thus Pericarditis and
Endocarditis, though so often the cause, may frequently also be the
effect, of enlargement of the organ.

Duration and prognosis. The shortest period within which this
disease can develop itself, is uncertain. Though ordinarily an
affection of many vears’ duration, yet it has, in some very rare
cases, been known to present itsell almost in an acute form, having
assumed a well marked character apparently within a very few
months, or even weeks. But this is, indeed, very unusuval. hen
it is moderate in degree, and uncombined with serious mechanical
obstruction to the course of the blood, or other severe complica-
tions, it may run a course of many years, provided the manner of
life be temperate, and that every thing which might unduly excite
the heart's action be carefully avoided. From a slight degree of
the disease, and under the above conditions, even little inconveni-
ence, beyond a slight shortness of breath, or occasional inconside-
rable palpitation, may for years be experienced ; nor is it even
incompatible with the attainment of a very advanced age. In
children, a preponderance of the size and action of the heart is in-
dicated by strength of impulse ; and loudness of its sound seems to
be a very frequent, or even the natural condition, and centinues in
some degree up to the period of puberty, when the general deve-
lopment of the body establishes the due balance between the organ
and the parts which it supplies.

As there is often much strength of body and I;:arlil:u'lar_ly good
powers of digestion in the incipient stages of this affection, the
temptations to excess in exercise and diet are unfortunately strong,
and too often lead not only to the rapid exacerbation of the disease
of the heart, but also to the earlier supervention of apoplectic symp-
toms.

The formidable nature of the local disease, and the inefficiency
of treatment, generally augment in proportion as dilatation tends
to prevail over hypertrophy ; and finally, the prognofis is still fur-
ther and in a fearful degree aggravated by the existence of the
various complications already so often spoken of,—viz., valvalar
disease, pericardial and pulmonary inflammation, aneurism of the
great vessels, &c. ) .

Treatment. From what has been said of the nature of this
affection, and of the circumstances by which it is c;aspnmtﬂd. it1s
obvious that the chief indications of treatment consist in repose of
mind and body, or rather in the restraint of their exercise within
verv moderate limits, together with extreme temperance in f'nPd
nn? drinks, pushed in aggravated cases, provided the period of life
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vals of two or three weeks, or even longer, so as just in some degree
to keep down the heart’s action, and to relieve dyspneea ; removin
blood by cupping from the nape of the neck, if the head be much
affected : the diet is to be moderate,—only the white kinds of animal
food being permitted, and the use of liquids being restricted to small
quantities, whilst stimulants of all kinds are of course strictly inter-
dicted. Much benefit is often derived from the occasional applica-
tion of a few leeches to the region of the heart : this mode of local
bleeding may be had recourse to as an auxiliary to venesection: or
it may be employed alone, when the powers of the patient render
general bleeding not advisable. In regard to exercise, it should
never be taken in such a manner as to hurry the eirculation. 'Where
bleodletting seems inexpedient, the daily use of saline aperients for
a week or so at a time is a good substitute, or the exhibition of
mild diuretics, as the supertartrate or acetate of potash, or the decoc-
tion of broom; and this, even before dropsical symptoms have
appeared. Subsequently, a selection of the most powerful of the
same class of remedies, or, if they have failed, and the dropsical
symptoms are on the advance, hydragogue purgatives must be had
recourse to.

From the known influence of the stomach, intestines, and liver,
on the action of the heart, Dr. Forbes insists, with great justice, on
the essential importance of elose attention 1o the condition of these
organs in this and other cardiac discases.

here there is much irritability of the nervous system, consider-
able benefit often results from the judicious employment of narcotics
(Williams, Lombard, &c.), as the extracts of hyescyamus, conium,
or belladonna, or the salts of morphia in fractional doses, or, thouzh
more rarely, from one to two drops of hydroeyanic acid. In the
use of opiates, however, we must be cautious, as they produce great
general dewngement of system in some individuals,—locking up the
secretions, and disordering the functions of the stomach and brain,
and so eventually aggravating the deranged action of the heart,
Camphor, assafcetida, and ether may occasionally be had recourse
to with advantage, especially during the paroxysms of dyspnoea and
palpitation.

About the efficacy of digitalis in quieting the action of the heart
in these cases, there is considerable variety of opinion. Laennee
had little or no confidence in it; whilst Bouillaud, on the other hand,
styles it emphatically “ the true opiate of the heart.”” The last-
named writer prefers the endermic method of exhibiting it,—a blister
being applied on the skin of the pracordial region, and the raw sur-
face sprinkled daily with from fifteen to sixteen grains of this sub-
stance in powder. Dr. Hope recommends the tincture internally,
in doses of from twenty to thirty minims twice or thrice a day; Dr,
Davis is also partial to its employment. The coexisting state of
other functions seems to have a great influence in determining the
effect of this remedy ; when the stomach or bowels are in an irri-
table or sub-inflammatory state, it is generally inapplicable. Of the
danger of its accumulating in the system, and producing alarming
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hypertrophy of the heart requires for its permanent removal that
the treatment should be steadily pursued, and for a very consider-
able period, which may be stated on an average at about one or
two years. A slight intermission of the symptoms soon after the
treatment has been commenced, affords no warrant for its interrup-
tion, but rather an inducement o proceed in the same path,

In all cases the patient, if he would avoid the speedy recurrence
or aggravation of the complaint, must make up his mind for a life
of temperance and self control, both moral and physical. = All over-
l?udmg of the stomach, whether with solids or fluids, however
simple their nature, is to be studiovsly avoided, and a rather low
scale of diet habitnally adhered to. The age and habit of body, and
thfar previous mode of living, must, however, be taken into consider-
ation ; for an extreme system of abstinence will, in many cases, by
deranging the digestive functions, and unduly augmenting the
nervous sensibility, give rise to a state of body very unfavourable to
the regular and moderate action of the heart. Though violent or
prolonged exercises are obviously improper, the opposite condition
of total indolence and inactivity is scarcely less to be shunned, except
at very aggravated periods of the disease; the object to be kept in
view, being, on the one hand, to avoid all undue excitement o the
nervous, vascular, and muscular systems; and, on the other, to
support an equable distribution of power throughout the several
functions, a healthy action of the capillaries, and a free state of all
the secretions and excretions, and so to guard against the dangers
of plethora and of local accumulation,

DILATATION OF THE HEART.

Nature and mode of production.—Anatomical characters.—Physical signs.—
General symptoms.—Diagnosis.—Treatment.

Or the influences under which dilatation of the heart takes place,
we have already spoken in the commencement of the preceding
section, and also in our ¢ General Observations on Diseases of the
Heart,” p. 430, It was there seen that they are reducible to ob-
struction in the course of the circulation, and weakness of fibre in
the heart, often occurring simultaneously, though the latter alone
seems adequate to the effect. When the power of the heart is not
proportioned to the mass of the blood to which it should give motion,
nor to the extent of the circulation, there is necessarily a tendenc

to accumulation and distension. It is in those who are advance

in life, and of a tall, slight make, and relaxed habit of body, that it
is most apt to originate. On dissection, the muscular tissue of the
part is very generally found to be unnatural in consistence and
colour, being flabbier and easier torn than usual, and commonly
of either an unnaturally pale or éiari hue. It was conjectured by

6
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on the contrary, too sedentary a life, ma
; ] y destroy the balance
;i;&:n;tm“lﬂ“ﬂﬂ: and lead to the development of the morbid

Anatomical characters. Dilatation may exist either with an in-
creased, a natural, or a diminished thickness of the walls of the
heart. Tha_ two former conditions have already been alluded to,
when speaking of hypertrophy of the organ. Where, however, the
enlargement of the cavities predominates greatly over the increase
of substance in the parietes, the symptoms of debility and obstruc-
tion preponderate, and require, even from practical considerations,
that such cases should be arranged under the head of dilatation
rather than that of hypertrophy. Dilatation with attenuation is,
however, a much rarer affection than that with an opposite condi-
tion of the parietes. In dilatation of the simple or passive kind,
the parietes of the left ventricle are sometimes rendered as thin as
those of the right in its natural condition ; whilst the latter may be
so allenuated as not to exceed the auricles in thickness. The
simullaneous dilatation of both these cavities is much more com-
mon than that of only one. The column® carnem are necessarily
elongated, and participate in the general wasting of the organ.
The septum ordinarily suffers least. Dilatation does not always
afiect the whole extent of a cavity; thus it is occasionally almost
confined to the upper portion of the ventricle, or near to where the
great artery takes its rise; and in other inslances it is more con-
spicuous in the lower part or the neighbourhood of the apex.

The auricles, from the less resisting nature of their parietes, are,
according to Bouillaud, more prone to dilatation than the ventricles;*
and the right ventricle, from the same cause, is more exposed to
this change than the left. The right cavities have an additional
source of dilatation in the frequent obstructions which oceur to the
pulmonary circulation.

Dilatation and hypertrophy of the auricles almost always present
themselves combined.

In attempting to decide upon the existence of dilatation of the
auricles, it is to be remembered, that though these cavities, in their
natural state, are of nearly the same capacity with the ventricles,
yet the external magnitude of the former, in consequence of the
thinness of their walls, should not be more than half that of the
latter. Another circumstance to be kept in mind, if we would
avoid error, is, that the auricles, and especially the right, are liable
to a considerable degree of temporary distension from the accumu-
lation of blood in them taking place just before death, especially
when of a lingering kind. This must be carefully discriminated

* This opinion is not, however, universally adopted. Dr. Williams's experi-
ence leads him to think that the right ventricle and the left anricle are the most
common seats of simple dilatation ; whilst Dr. Hope believes with Laennec, that
the auricles, from being protected by their valves from the direct influence of the
numerous causes of pressure which operale on the ventricles, are far more exempt
both from dilatation and hypertrophy,—at least, as long as the valves are perfect.
But where disease of the auricular valves arises, eausing impediment or regurgi-
tation, it speedily leads to their dilatation.—futhor.
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when there is considerable softening of the muscular tissue, or an
obstructed state of the lung.

Geneial symptoms. The pulse is large, soft and compressible,
ancj slow of reaching the distant arteries, but not essentially prone
to iregularity or intermission when the dilatation is uncomplicated
with softening of the heart, narrowing of the cardiac orifices, or
valvular disease. In the latter stages of the affection, however,
when excessive debility has supervened, as well as during severe
attacks of dyspneea, the pulse ofien becomes both irregular and
small. The lungs are early and much oppressed, their vessels being
over-distended with blood, and the pulmonary tissue infiltrated,—
eircumstances which explain the distressing tendency to dyspncea,
hamoptysis, and habitual cough, with abundant watery expectora-
tion. The capillar{ circulation is languid, the extremities conse-
quently inclined to be cold ; there is ordinarily little physical acti-
vity, and often a constitutional tendency to depression of spirits.

The necessary result of the accumulation of blood within the
heart and lungs in these cases, is impediment to the venous circu-
lation all over the body. Hence the early supervention of serous
effusion, first in the extremities, and subsequently in the thoracic
and abdominal cavities; the purple tint of the face, if the capillary
vessels there be naturally much developed, or otherwise a pallid
or leaden hue; congestion of the cerebral vessels, evinced by dull
pain of the head; frequent recurrence of frightful dreams, and sud-
den starting from sleep in alarm ; great want of mental energy, and
for some time before death a marked tendency to stupor or coma
—symptoms which appear to be connected in some instances with
serous effusion within the cranium, and in others with extreme
vascolar distension. The mucous membranes are universally
congested, and passive hemorrhages from them, consequently, are
frequent in the form of epistaxis, melena, or bleeding from the in-
testines, &c¢. The viscera generally are enlarged and gorged with
blood, more especially the liver ; and the obstructed state of the
portal system necessarily helps to accelerate the supervention of
ascites. The gencral symptoms of dilatation of the right ventricle
are scarcely to be distinguished from those of impediment to the
circulation from other causes, and may be stated generally to con-
sist in extreme dyspnca, with a very early appearance of venous
congestion, hamoptyses, pu]monari infiltration, and universal
dropsy. According to Laennee, an habitually swollen state of the
external jugular veins, without pulsation, and not ceasing on the
compression of the vessel in the upper part of its course, is one of
the most frequent indications of this aflection, and next in value to
those furnished by the stethoscope. i

Of dilatation of the auricles, as already stated, no characteristic
signs are yet known ; but the existence of Efuch a condition may be
lonked upon as almost certain, when considerable obstruction or
regurgitation is reco nised in the adjacent orifices, or great en-
largement of the ventricles has been detected together with a remark-
able increase of dulness on percussion about the base of the heart.
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Most of the general symptoms usually ascribed to dilatation, as,
for instance, the overloaded state of the capillaries, serous effusions,
and passive hemorrhages, arc by Bertin referred direetly and
solely to some mechanical obstacle to the circulation, the eommon
cause, according to him, both of the symptoms in question and of
such enlargement. But this is too narrow a view, according to
Dr. Hope, who very justly remarks that debility of the heart is in
itself a sufficient cause of accumulation of blood and consequent
obstruction, and of the whole train of morbid effects just alluded
to. Mechanical obstacles seated in a valve did not appear to Laen-
nec, unless very considerable, necessarily to derange the circulation
in any material degree, prior to the occurrence of enlargement of
the heart. This latter state alone, on the contrary, and in the ab-
sence of all impediment at the orifices or in the great vessels, is
quite adequate to produce great embarrassment, the distended
and weakened muscular fibres being incompetent to deliver the
Efgﬂt? duly of its contents, or to make way for the returning

oo

The prognesis in dilatation of the heart, when simple and mode-
rate in degree, is much less formidable than where there is
hypertrophy. It may ofien, by a tranquil mode of life, the prompt
and appropriate treatment of any febrile or inflammatory disorders
by which the patient may be casually attacked and which tend so
injuriously to excite and derange the circulation, be prevented for
many years from increasing, or causing any considerable incon-
venience beyond the weakness of habit and tendency to dyspnea
on exertion which accompany it. When however dropsical effu-
sions make their appearance, and in spite of regimen and medical
treatment recur at short intervals, the fatal termination of the case,
at no very distant date, is to be apprehended. The rapidity of its
progress and the severity of the symptoms will however depend in
a great degree on coexisting lesions, and more especially on
disease, or inadequacy of the valves, obstruction of the orifices, and
a chronie morbid condition of the bronchial membrane.

Treatment. When dilatation exists alone, or decidedly predomi-
nates over hypertrophy, and the action of the heart is consequently
greatly weakened, a plan of treatment, in many respects the very
opposite of that noticed in the last section, is obviously demanded.
The object in the present case is, if possible, to improve the nutri-
tive process in the heart, to augment the enerﬁ}r of its contractions,
and so enable it more effectually to cope with the obstacles under the
influence of which it is suffering. To fulfil these indications we.
are unfortunately in possession of no very direct means, and are
obliged to trust to the influence of such agencies, therapeutical and
dietetic, as tend gradually to improve the general health.

Where the tendency to dilatation can be traced to any obstruction
of inflammatory or other origin in the heart or lungs, or in the
course of the general circulation, the necessity of obviating its
effects, or if possible entirely getting rid of it, is apparent. Inflam-
matory affections, especially of the organs contained within the
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chest, are to be promptly comba : :
whether of ai ‘or Hqukd ino_(he” isue.of 1he om0t mos
thoracic cavity, studiously promoted ; the indulgencegﬂ’f all violent
as well as dERresslng 'pa.ssmna, am:l_ of every species of intem-
perance, TESII‘EIII'[EE[; unsuitable exertions of the respira‘[ur}r organs
and body generally, constrained postures and too sedentary habits
avoided.

Where permanent obstruction in one or more of the orifices of
the heart is in fault, or a congenital or deeply-rooted and long-
established debility of the organ exists, it only remains for us in

eneral to palliate existing symptoms, and to prevent if possible
the supervention of new ones, especially of an inflammatory nature.
Thus every precaution should be taken to avoid, or appropriate
means exerted speedily to subdue catarrhal affections, as they tend
so malerially to aggravate the dyspneea and to favour the develop-
ment of the morbid condition of which we are treating. The body
should be warmly clothed, and the cutaneous circulation strength-
ened by the use of the tepid shower-bath, diligent friction of the
surface, and easy exercise. The diet should be nutritious without
being stimulating, and the quantity taken at any one time ought to
be very moderate, and liquids in particular sparingly indulged in,
lest distension of the stomach and flatulence ensue, or relaxation of
the muscular tissue generally, and that of the heart in particular,
together with vascular repletion, be induced or augmented. Gentle
but regular exercise, either walking, riding, or driving, according
to previous habits and present strength, should be enjoined. The
system should be braced by the occasional use of tonics, more
eslpeciall;,r some of the preparations of iron, and all dyspeptic
ailments immediately attended to.

In the choice of a residence, the dryness and purity of the air
and freedom from the necessity of perpetnally ascending flights of
stairs within doors, and hills without, sﬁould chiefly be considered.
In the more advanced stage of the aflection, when pulmonary con-
gestion and copious expecloration set in, a warm and humid atmo-
sphere, as is judiciously remarked by Dr. Hope, is often more
suitable, inasmuch as it favours both the cutaneous and the bron-
chial secretion. Where the susceptibility to cold is very marked,
and the period of life advanced, it may be advisable during the
colder months in this variable climate to confine the patient to the
house, his apartments being well ventilated, but kept at the same
time of an equable and rather elevated temperature. ekl

During the paroxysms of dyspneea, the oceasional exhibition of
an antispasmodic draught, and the free admission of fresh air to
the lungs, whilst the surface of the body is protected by warm
coverings, perspiration promoted, and the extremities plunged into
warm water rendered somewhat stimulant by the addition of
mustard, are amongst our chief resources. Opiates, though not
altogether to be rejected, require caution in their use, as by check-
ing the secretion or expectoration of mucus, they may often do
more harm than good. Tea or coffee taken very hot, by their
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as in regard to many other diseases of the heart, fatiguing exercises,
intemperance, vehement passions and rheumatism, have appeared
in some instances to predispose to it; and that its first symptoms
in a few cases have coincided with the reception of a severe blow
on the chest, a bad fall, or viclent mental emotion. In the great
majority of cases Mr. Thurnam, contrary to most other observers,
believes it to be of the nature of true aneurism, commencing by a
gradual dilatation of all the tissues in consequence of a local weak-
ness in the wall of the heart, probably for the most part of an
inflammatory origin. e supposes further that it may have its
source in the gradual distension of some one of the sulei or pits
which existin the natural state in such number amongst the adherent
and variously crossing columnz carnewm, through the agency of a
coagulum spontaneously forming within it and enlarging it.

A variety of this affection, involving the whole ecircumference of
the ventricle in a part of its length, is noticed under the title of
Diffused True Aneurism, analogous to the cylindrical or fusiform
aneurism of the arteries. A remarkable case of this kind has been
met with by Dr. Macreight, in which the apex and adjacent portion
of the heart were distended into a bag capable of conlaining a
small orange, the walls of which were of a cellulo-fibrous texture,
and ossified in parts, whilst the base of the organ was in a state of
hypertrophy : ossification of the aorta and its valves was likewise
present.

Another species, originally observed by Dr. Hope, is spoken of
under the name of * dissectling aneurism of the heart,” in which the
blood burrows under the internal lining membrane, and makes its
way out again into the cavity at some distance.

Instances of * hernial aneurism” have likewise been met with in
the heart, where the internal coat, itself intact, protrudes through a
hole in the middle or muscular tissue, the sac being then formed
jointly by the endocardium and pericardium.

In aneurism of the septum opening quite through into the adjacent
cavily, we have a parallel to varicose aneurism of the vessels.
There being thus, continues Mr. Thurnam, for every species of
arterial aneurism, an analogous variety discoverable amongst the
partial dilatations of the heart (if we except “the external mixed
aneurism,” for the impossibility of the oceurrence of which in this
organ there exists an obvious anatomical cause,—the absence of an
external cellular coat), it is obvious how erroneous are the views
of those who imagine an affinity to exist between general dilatation,
or that affecting the interior of one or more of the cavities of the
heart, and the aneurismal enlargement of an artery. Such general
enlargement, by which the heart adapts its dimensions to coexisting
circumstances in the circulation, is more allied to the physiological
process by which the arteries become dilated, when there is an
additional demand made on them, as in the case of the arleries
supplying the gravid uterus or a tumour, or the collateral branches,
which re-establish the circulation where a main arterial trunk has
been obstructed.
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"The symptoms of this affection are very obscure. Its commence-
ment is far_‘ the most part insidious, and not marked by any dis-
tinct functional derangement. In the more advanced period, dys-
pncea, praecordial pain, or rather a sense of weight and uncasiness,
l_il'ﬂpsj?z palpitation, and tendency to syncope, and other symptoms
indicative of a diseasze of the heart, are occasionally present; but
from the very common coexistence of other lesions of this organ,
1t 1s impossible to say how much of all these functional derange-
ments ean be fairly laid to the charge of the affection in question.

The physical diagnosis is as yet no less dubious. Negative
evidence, as Dr. Hope remarks, might occasionally at least excite
a suspicion of the true nature of some of these lesions,—as, for
example, the absence of the appropriate signs of valvular disease,
and of any of the varieties of pulse characteristic of better-known
forms of cardiac disease. Dr. Williams apprehends that there may
sometimes exist a bellows murmur or whizzing sound accompanying
the systole, if the opening of communication be somewhat con-
tracted, as also either a diminished, inereased, or tumultuous action
of the heart: if of unusually great size, there might possibly be a
pulsating tumour felt opposite to the cartilages of the ribs, with
increased extent of dulness on percussion, and perhaps some dis-
placement of the organ. It might be practicable to distinguish it
from aneurism of the descending aorta by the absence of any un-
usual pulsation or grating sound along the left side of the dorsal
vertecbrm. As to aneurism of the commencement of the aorta,
which as it enlarges Eresses upon and occasionally bursts into the
heart, it seems improbable that we shall ever be able to discriminate
it by any characteristic physical signs from the affection here
spoken of.

Where the septum is perforated {rom the bursting of an aneurism
seated in it, cyanosis might, by its sudden supervention, lead to a
suspicion of the nature of the case.

he prognosis of this disease, supposing its existence to be recog-
nised, is evidently of the gloomiest description. Its duration would
seem to vary from a few days to several months or vears. Death
has occasionally taken place by syncope, but more generally by
internal heemorrhage into the pericardium. It has been known to
end in apoplexy, and also sometimes, like other cardiac affections,
by obstruction of the lungs, and the gradual supervention of
asphyxia. )

The treatment most applicable to this disease, if discoverable,
would partake equally of that proper in aortic aneurism and of that
of dilatation of the heart; the objects being to induce organisation
of the coagula, and obliteration of the sac, without at the same
time too much sinking the powers of the organ. Hence a moderate
use of the antiphlogistic system, together with the scrupulous
avoidance of all stimuli, moral or physical, which could produce
injurious excitement. J
mjf;ﬂ le case only of sacculated aneurism of the auricle has been
seen by Mr. Thurnam amongst all the pathological museums exa-
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locomotion are little, if at all, altered from their natural colourand
consistence (Dub. Med. Journ., March, 1839). Where it exists in
a marked degree, the first sound of the heart becomes quite inau-
dible and the impulse deficient. From the great feebleness or ab-
sence of the systolic sound, he has satisfied himself that a valuable
practical indication may be deduced in respect to the propriety of
resorting to stimulants, and one which he holds to be much more
trustwngthy than the state of the pulse, which is not always, by any
means, in accurate relation with it. Aeccordingly, where there 1s
absence or extreme diminution of the first sound in typhoid fevers,
he administers wine boldly, no matter what other secondary aflec-
tions of the gastro-intestinal mucous membrane, pulmonary organs
or brain, may coexist, and believes that where the stimulant plan
is, under such circumstances, neglected, and the strength not ade-
quately supported until this and other concomitant secondary affec-
tions, as well as the [ever itself, have run their course, syncope is
very apt to occur and prove fatal. Where, on the contrary, wine
and other stimulants having been diligently exhibited during a day
or two, the pulse begins to lose its frequency, and the first sound of
the heart becomes again audible, the prognosis becomes decidedly
favourable, and the propriety of the line of treatment adopted con-
firmed.

There remains still another species of softening of the heart to
be adverted to,—viz., that where an unusual quantity of fat enve-
lopes the organ, and is intermixed with its muscular fibres, its sub-
stance in such cases loses altogether its natural firmness, and
becomes of a peculiarly light colour, and seems prone to rupture.

It is probable that many obscure cases of sudden and unexpected
death have their origin in syncope connected with ramollissement of
the heart. The treatment of sofiening of the heart when inde-

endent of inflammation, or where this, if its original cause, has
een subdued, is similar to that of dilatation, a morbid condition
with which, as we have seen, it very frequently coexists.

An wdematous state of the cellular membrane enveloping the
heart, and connecting its fibres, has been noticed by M. Bouillaud
both in connection with a general dropsical condition of the system
and also with a varicose appearance of the cardiac veins, indica-
tive of the difficulty with which they discharge themselves into the
right auricle in consequence generally of some concomitant ob-
struction within the heart. A similar dropsical state of the organ
may also originale in obliteration of some of these same vessels,

he heart is occasionally the subject of hamorrhagic effusion,
either in the form of patches or petechiz, on one or both of its
surfaces, as has sometimes been observed both in land and sea-
scurvy and in Elpulriu:i fevers; or blood may be poured out in larger
quantities, an either inﬁltra_tc?d into the very substance of the
organ, or collected into a factitious cavity formed by the separation
and laceration of its fibres, constituting the disease spr.:;ken of by
some authors under the title of apoplexy of the heart. Cruveilhier,
who has seen many instances of it, believes it to be much more
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palpitations, and a sense of sinking, together with feebleness of
pulse and dropsical tendency ; and others, as we have already seen,
- ascribe to it, though on less plausible grounds, the production of all
the symptoms of angina pectoris. Dr. Hope considers its signs to
consist in “ diminution of the sounds, especially the first ; irregular
pulse without valvular disease; and oppression or even pain in the
preecordial region ; with general signs of a retarded circulation,
producing cerebral, hepatic, and other congestions.”

It is much more common in females than in men, and is met with
frequently where there is no tendency to obesity in other parts of
the body. The habitual use of fermented liquors to excess seems
in some constitutions to favour the morbid deposition of fat in this
as well as in other situations.

But besides the condition above described, the heart is liable, like
the Solwxi and some other muscles, to a species of true fally degen-
eration, in which a portion of the muscular tissue of the organ be-
comes actually transmuted into adipose matter. This change seems
generally tg commence towards the apex of the organ, and thence
spreads upwards ; and has appeared in some instances to be ush-
ered in by inflammatory symptoms. Unlike the former species of
fatty deposit, the transition here from the one to the other tissue is

radual and insensible. The affected parts are of a pale yellowish

ue, softened and greasy to the touch. The external muscular
layers suffer first; and from these it spreads gradually inwards till
a mere shell of muscular substance has been left, consisting, in ex-
treme cases, such as that recorded by Mr. Adams, of little more
than the reticulated interior of the ventricle ; and even those fibres
which are butlittle altered in appearance will impart to papera greasy
stain, as Laennec has pointed out. The latter had never, within
his own experience, known it to determine a rupture of the heart,
and confessed himself unable to ascribe to it any characteristic
symptoms. It seems obviously, however, from the cases recorded
by Mr. Adams and Dr. Cheyne to predispose to serous eflusions
and to apoplexy, as the impediment to the circulation, necessarily
eonnected with such a weakened state of the heart, would lead us
to expect.

In two remarkable examples of greasy degeneration of the heart
described by Mr. Smith of Dublin, globules of a limpid oily matter
were found floating on the blood in such quantity that half an ounce
of pure oil was with case collected,—its presence affording, as Mr.
Smith remarks, an additional evidence of imperfect assimilation.
In one of these cases, too, rupture of the left ventricle bad taken
place. In similar cases the texture of the heart, which breaks
down readily between the fingers, has been compared to liver by
M. Bizot. :

If this affection were recognisable during life, the appropriate
treatment would consist in such measures, dietetic and medicinal,
as are calculated to give additional activity to _the rocesses _-:-i' :
digestion and assimilation, to render the cirr:_,ulalmn ess languid,
and to cause the absorption of ;%dundam adipose deposits ;—such
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but more commonly between the walls and the external serous
membrane; and Andral once met with one, about as large as a
small nut, attached to the internal lining of the right ventricle.
Hydatids have also been found in the substance of this orzan:
Morgagni mentions an instance of this kind, which appears from
his description to have been an example of the genus Cysticercus;
and Andral has recorded a similar one. They are, as observed by
the last-named author, by no means rare in the heart of measled

pigs.

gThe symptoms of these foreign growths are commeonly very ob-
scure. By their number, bulk, or interference with the freedom of
the valves or orifices, they are obviously capable of occasionally
producing both physical and general signs; but we are not yet in
possession of definite knowledge of any symptoms which can be
considered truly characteristic.

The encephaloid cancer or medullary sarcoma has sometimes
been attended by fits of excruciating pain of a lancinating charac-
ter, and by that peculiar sallow or straw-coloured complexion
indicative of malignant disease; in addition to habitual dyspneea,
frequent palpitations, and finally dropsical symptoms.

artilaginous and bony deposits. Of morbid depositions of a
cartilaginous or bony nature taking place in the valves, the ten-
dinous zones of the orifices, or internal lining membrane of the
heart (and especially in the left side of the organ), and also in ils
pericardial covering, or in the false membranes interposed between
its two serous surfaces after violent attacks of inflammation, we
have already given an account in the sections devoted to endocar-
ditis and to pericarditis. But the muscular tissue itself is liable to
a similar species of degeneration or encroachment, though such an
occurrence here is infinitely more rare. Corvisart has detailed a
case of hypertrophy of the left ventricle, where the heart at its
point, and for some way upwards, was converted throughout its
whole surface into cartilage, the columna ecarnewm likewise patici-
Eat.ing in the affection, and the mitral valve being diseased. The

isease had obviously commenced by an inflammatory attack
within the chest, about eighteen months before its fatal termination.
The pulse was small and irregular, and quite disproportioned to the
apparent energy of the heart's contraction. A similar case has
more recently been met with by Mr. Smith of Dablin, in an epileptic
lunatic of forty-five years of age, who died in a convulsion. « The
cavity of the left ventricle of the heart was slightly enlarged, and
its parietes diminished in thickness. The muscular substance had
completely lost its natural colour and consistence, particularly
towards the apex of the ventricle; it was converted into a dense,
white, firm cartilaginous structure, the division of which with
scissors required the employment of considerable force: the altera-
tion of structure had extended to some of the carnex columnz, and
the auricles were hypertrophied.” The cerebral vessels were found
distended with dark lfland, the retardation of the circulation in them
being probably, as Mr. Smith observes, a consequence of the im-
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paired contractile power of the heart. M. Renauldin’s singular
case, in which the left ventricle was converted, as it were, into a
petrifaction, the columnz resembling stalactites within its cavity,
has been already alluded to. In Burns’ celebrated case of ossifi-
cation of the heart, the pericardial sac which adhered to the ven-
tricles, and the entire ventricles themselves, with the exception of
about a cubic inch at the apex and part of the colomna carnes,
were “ossified and firm as the skull” The patient, a woman of
sixty, had never been known to complain either of palpitation or
pain in the heart. Andral has seen an ossific tumour isolated in the
middle of the muscular substance of the left ventricle, It is proba-
ble that, in all such cases, the deposit of phosphate of lime takes
place into the intermuscular cellular tissue, and that the true mus-
cular fibre in its proximity becomes atrophied and supplanted rather
than absolutely transformed.

A bony girdle of varying width, its average breadth being about
one inch, was found by Mr. Smith surrounding nearly the entire of
the base of the heart, in a man of thirty-nine years of age who had
laboured under all the ordinary symptoms of diseased heart. The
external surface of the ossific deposit was quite rough; its inner
portion penetrated into the muscular substance of the ventricles,
coming almost in contact with their internal lining membrane.
The auricles were remarkably hypertrophied, a great portion of the
duty of the ventricles having devolved on them. The opposed sur-
faces of the pericardium were universally adherent, and the bony
matter appeared to have been originally deposited in the adventi-
tious membranes of inflammatory origin ; and such is probably the
true explanation of most of the superficial ossifications of the heart
related by authors. Yet withal, ossification within the pericardial
sac is much more rarely observed than in the case of most of the
other serous membranes.

RUPTURE OF THE HEART.

Causes.—Frequency in respect of the different cavities of the heart.—Seais of
this lesion.—Symptoms and treatment.—Ruptuore of the valves of the heart.—
‘Wounds of the heart, and their treatment.

Rurrure of the Heart may be caused either by external violence,
or by its own efforts; but, in the latter case, previous disease of the
organ seems almost a necessary condition.

Amongst the external injuries capable of rupturing the heart may
be enumerated falls from a considerable height, even though the
person lights on his feet; heavy carriages passing over the chest;
the kick of a horse, or other severe blow. DBy such violence, the
ventricles, generally the right, as being the most exposed, the auricles,
the valves, and septum, and the great vessels at their origin, have
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been known to be torn across or burst, even in cases when the
parietes of the chest have escaped without any fracture or other
obvious injury.

OF the morbid conditions which predispose to rupture, uleeration
of the inner membrane, as alrea y mentioned under the head of
Expocarpimis, is one, and, according to Laennee, by much the
most usual one,.  We are not, on the other hand, aware of any well
authenticated instance where it had its origin in uleeration com-
mencing on the pericardial surface of the heart, though such an
ocenrrence is obviously possible. Abscesses or tumours within the
cardiac parietes discharging their contents through either or both
surfaces of the organ, ramollissement, partial or general, also the
condition described at a former page, under the name of ArorLExY
of THE Hgeart, fatty degeneration, or the thinning and weakening
of its muscular tissue from any other cause,—and, finally, partial
aneurism of the organ itself, or the continued pressure of an aneu-
rism of the aorta, or other thoracie tumour, may all of them con-
duce to the same formidable result; and most eflectively in those
cases where impediment in the orifices or hypertrophy coexists.

The immediate determining cause of rupture may be either some
external injury, or the momentarily augmented action of the organ
itself ; such as takes place from strong mental emotion, or during
violent muscular exertions, as in struggling, coughing, vomiting,
or straining at stool, &ec. It has likewise been known to occur
during an apoplectic attack, as also in the convulsions of an epileptic
fit; and the Hun Attila's is not the only instance on record where
the heart has given way in the act of coition. When, however, the
predisposing conditions have already greatly weakened its walls,
even the ordinary motions of the organ may suffice to rupture it.

This lesion, when occurring spontaneously, has been observed, in
a great majority of cases, in the left ventricle ; the right ventricle
comes next in point of frequency, then the right auricle, and lastly
the left auricle. 'When, however, it results solely from great exter-
nal violence, the proportionate frequency of its occurrence, to judge
from M. Ollivier’s investigations, is in favour of the right cavities
as compared with the left, and of the auricles as compared with
the ventricles,—a circumstance for which position and relative
weakness of walls appear sufficiently to account.

It seems from Dr. Townsend’s tables to be twice as frequent in
men as in women, and very rarely to occur spontaneously before
the sixtieth year. In some instances more than one rupture has
been detected in a single cavity. In a remarkable case related by
Andral there were found no less than five lacerations in the back
part of the left ventricle, unaccompanied by any obvious softening
around their margins. As to the point where this lesion most
commonly occurs, there is great diserepancy of opinion. Thus,
according to the distinguished pathologist just named, the middle of
the ventricle, notwithstanding its great comparative thickness, is
the most frequent seat of rugture: and Laennec too remarks that it
is rare towards the apex, though one of the thinnest parts. Dr,
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lightened pathologists of his day, stood in opposition to the popular
opinion on the suﬁjcct, and denied their influence altogether, believ-
ing them to be merely a post mortem appearance, or, at the most,
that the coagulation did not take place till the vital energies were
on the very point of extinction. Both of these opinions were
however, too exclusive. The more accurate investigations of later
pathologists have proved satisfactorily, that such formations do
occasionally originate during life, and that it is possible for them to
be the source of very formidable symptoms; whilst, at the same
time, they have rendered it evident, that in the vast majority of
instances they occur either in the very last moments of existence,
or after death. Hence the division of polypous concretions into
true and false.

That the blood is capable of coagulating, and even becoming
organised within its natural recipients in the living body, we have
ocular proof, in what takes place in inflamed ang obstructed ar-
teries and veins; and analogy would lead us to expect a similar
change in a portion of the contents of the heart under similar
circumstances. Accordingly, it is in those cases, where the pas-
sage of the blood through the orifices of this organ are impeded,
either by disease of the valves, aneurism of the aorta, or obstruc-
tion in the lungs, or where the lining membrane in contact with this
fluid is inflamed, that this formidable change is most prone to
occur; and this result seems often to be facilitated by a coexisting
inflammatory condition of the blood itself, in which the fibrinous
portion is in excess, as well as by anything which enfeebles the
organ and retards or temporarily arrests its action, as in the
instance of protracted syncope. Hence the two free abstraction of
blood, or the injudicious employment of digitalis, tartar-emetic,
hydrocyanic acid, and other agents which greatly reduce the
powers of life, are fraught with peculiar dangerin the latter stages
of heart-disease; in which the machinery of the circulation,
already working imperfectly, is, by comparatively slight causes,
readily brought to a final stop. *

Polypi, when there is reason to suppose that they have been
formed for some time previous to death, are peculiarly firm, tena-
cious and fibrous in their structure, and adhere so strongly by a
filamentous union to the parietes and columnz carnez, with which
they are interlaced, that they break across in atlempting to detach
them, and leave the surface of the organ rough with their frag-
ments; whilst on seraping these away, the membrane underneath
is often observed to be covered with” bloody specks, indicative of
incipient vascularity, induced apparently by the irritative contact
of the newly-formed substance, and constituting a preparatory step
{o its organisation. In addition to these appearances it has been
pointed out by Laennec, that in place of being uniformly white or
yellowish like recent concretions, or the bufly coat of the blood,
they are in parts of a pale flesh colour, or have a slight violet tinge,
or finally are speckled over with bloody points, the rudiments of
vessels: if of a still older date, they are perfectly consolidated with

i !
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the endocardium, and are obviously as completely organised as
polypi of the mucous surfaces. _ ‘ y

Polypous concretions are more frequent in the right side of the
heart than in the left; probably both in consequence of the frequent
obstruction to the blung in its passage through the lungs, and of the
extension of inflammation from the veins to its lining membrane,
and the subsequent influence of this on the contained blood ; as well
as also from the introduction of purulent matter from distant parts,
which comes into earliest contact with this portion of the organ,
and forms there a nucleus, around which the fibrinous matter is
deposited. When, however, extensive and firm coagula do present
themselves in the left cavilies, they ought always to be examined
with peculiar care, as from the ordinary recession of the blood
from this part of the organ immediately after death, there is the

reater probability, & priori, that any such adherent masses have
een formed during life.

Within the auricles, the concreted fibrinous matter ordinarily
presents itself in the form of a thick lining over their internal sur-
face, diminishing the capacity of their cavity, and sometimes by
prolongation inlo the corresponding ventricles, embarrassing the
action of the auriculo-ventricular valves, and compressing and flat-
tening the muscular columns. When there is reason to suppose
them of long standing, they are sometimes of a friable texture, re-
sembling, to use the words of Laennec, an old rich cheese, or the
decomposed fibrin in an old arterial aneurism.

The globular vegetations of Laennec, already spoken of, adhere
occasionally by a pedicle of ebviously more recent formation than
themselves, and here, probably, have originated in the organisation
of a small coagulum of blood. They are of various sizes, from that
of a pea lo that of a pigeon’s egg, are hollow, and contain within
their cavity a sanguineous fluid, if recent, or a sanious or puriform
one occasionally, if of longer standing, The wart-like vegetations
of the valves, likewise, have been supposed by Laennec to have
their source in minute polypous coneretions, rather than in the efiu-
sion of coagulable lymph, as asserted by Kreysig and Bouillaud,—
for their consistence and colour is very similar to these substances,
and they display, moreover, frequently a violet tinge towards their
centre, apparently the trace of the colouring matter of the blood.
It would perhaps, however, be nearer the truth to say, that they
originate sometimes in the.one way, and sometimes in the other,
or that both, when the excrescences are considerable, may be con-
cerned in their formation. The very fact of their more frequent
occurrence on the lelt side, where coagulation is a much rarer, and
inflammation a more {requent event than on the right, must prevent
us ascribing them solely or even chiefly 1o the source advocated
by Laennee. The blood, when once it is coagulated, and organised
within the heart, as in other situalions, exercises the power of a
living substance, and occasionally secretes within its new-formed
tissue purulent, tubercular, or even osseous matter. The ossific
concretion met with by Burns within the heart, which was about.
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equal to a hen's egg in size, had probably originated in this
manner.

Kreysig has attributed to the inflamed parietes of the heart and
bloodvessels a power of determining the coagulation of their con-
tents. That inflammation of the endocardium promotes in some
degree the formation of polypous concretions is indeed highl
probable, the effused lymph or pus forming a centre, around whie
the morbid solidifieation commences ; but the existence of such a
condition cannot be admitted as essential thereto. The low degree
of inflammatory action requisite, in order that they shall become
eventually solidly adherent to the interior of the organ, may as
well be considered the result, as the cause, of their presence, and
probably often ensues merely upon the pressure and irritation pro-
duced by them. It is not in the young and sanguineous most com-
monly, but rather in the aged and debilitated, that this morbid
appearance is met with; and the stagnation of the blood, however
induced, seems alone, in any case, quite sufficient to cause its sepa-
ration into its elements.

The symptoms of polypous concretions of the heart are nearly all
referrible to the impediment to the circulation which they cause;
as, for instance, the extreme dyspncea, violent palpitation, and ten-

-dency to faint, sudden venous congestion, coldness of the skin and
sense of sickishness, extreme distress and restlessness,—all of which
are particularly characterised by the suddenness of their superven-
tion. They are in some cases intermitient, making their appear-
ance at uncertain intervals, and ceasing as instantaneously as they
commenced. [n such instances it seems probable that a portion of
the newly formed mass floats loose by at least one of its extremi-
ties, so as to permit of its being carried temporarily by the current
of the circulation into the auriculo-ventricular opening, or into the
orifice of one of the great vessels. When the effects are more per-
manent, this circumstance may with great probability be ascribed
to the greater magnitude and fixity of the fibrinous substance, and
its constant interference with the play of the valves and with the
freedom of the orifices of the heart.

The existence of polypus, says Laennec, is almost certain, when
the motions of a heart, which had previously been beating regu-
larly, become all of a sudden irregular, obscure, and confused to
such a degree that we can no longer analyse them. The grouop of
symptoms specified by Bouillaud as diagnostie, if they come on all
at once, is as follows :—tumultuous pulsations of the heart, with
dulness or obscurity of its natural sounds, together with a blowing,
hissing, or musical murmur, orthopneea, or a degree of difficulty of
respiration bordering on asphyxia, in consequence of the obstructed
state of the pulmonary circulation, extreme anxiety, congestion of
the venous capillaries, and even loss of consciousness, coma, stertor,
and occasionally convulsions resulting from the gorged state of the
cerebral vessels, together with a remarkably small pulse and cold

extremities. ; ]
If in the course of an acute inflammation of the heart, very great
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difficulty of breathing and extreme disturbance of the circulation
set in suddenly, the rapid formation of the concretions in question
may be suspected, with a high degree of probability, as their
source; so likewise when there is sudden and very violent aggra-
vation of an habitual dyspnea.

The prognosis in this affection is, generally speaking, of the worst
possible kind. As, however, coagula within veins have been
known to undergo absorption, it is just within bounds of possibility,
that those of the heart also when small may, in some very rare
cases, be susceptible of spontaneous removal.

The best prophylactic treatment, according to Bouillaud, consists
in the repeated abstraction of blood and free use of diluents in those
cases of organic and inflammatory disease, in which their occur-
rence is most to be apprehended ; but Dr. Hope very justly cautions
us against the empirical or indiscriminate use of bloodletting in
organic diseases of the heart, and especially in cases of dilatation
and softening, or even in the advanced stage of valvular lesions
when there 1s already great debility, as here it will not only fail to
prevent the formation of polypi, but, like the imprudent employ-
ment of digitalis and nauseants under the same circumstances, will,
by augmenting the ]an%uur of the circulation, directly favour their
occurrence ; whilst at the same time it tends unnecessarily to reduce
the strength, accelerate the advance of dropsy, and the fatal termina-
tion of the complaint.

M. Legroux puts some faith in the exhibition of potass or soda,
or their subcarbonates, from their power of diminishing the tendency
of the blood to coagulate,—a property of the alkalies well known
to Huxham, who deprecates their continued use, lest a dissolved
state of this fluid should be induced. Dr. Copland thinks the sub-
borate of soda the most influential agent for preventing the concre-
tion of fibrin, and dissolving coagulable lymph. The efficacy of
mercury in effecting the latter objeet is also well known; but un-
fortunately in the vast majority of cases there is little time for the
trial of this or any other remedy.

HYDROPERICARDIUM.

Causes.—Symptoms.—Treatment.

Droesy of the pericardium may, like that of the other serous sacs,
be either of an active or passive nature. The active species, or that
depending on increased energy of the exhalants, is scarcely ever ob-
served save as a consequence, or one of the latest stages, of
inflammation of the pericardium, in which, when the original
turbid, albuminous, or sero-purulent effusion has been absorbed, a
transparent watery secretion gradually takes its place, which is
either colourless, or with a slight greenish or pale yellowish tinge.
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Its occurrence in an active form, as an idiopathic and insulated
affection, is so extremely uncommon, that it is difficult to point to
an unequivocal example of it even in the writings of authors who
have had the largest experience in diseases of the heart.

The passive form, or that resulting from impediment to the cir-
culation, in consequence of obstruction in the heart or lungs, or
from debility of the heart’s action, is, on the contrary, by no means
unfrequent ; and its existence may be anticipated in most cases
when there is a general dropsical tendency throughout the system,
as well as in the final stage of many typhoid and malignant dis-
eases, in which the fluids are deeply contaminated, and the capil-
laries relaxed ; as in cases of cancer, for example, the worst forms
of puerperal fever, the exanthemata, when accompanied by symp-
toms of putrescency, &ec.

As to the quantity of effusion requisite to constitute hydroperi-
cardium, authors are not agreed. After death, whatever may have
been its source, there is usvally found a small portion of a serous
fluid, amounting generally to a few drachms, within the pericar-
dial sac, poured out either during the mortal struggle or after its
termination. An eflusion in such minute quantity, and taking place
under such circumstances, does not fall within the scope of the
term hydropericardium ; nor does Corvisart recognise any thing
under six or seven ounces as being entitled to the appellation.
Laennec has not ventured to fix on any precise quantity as a mini-
mum, contenting himself with saying, “a few ounces or a quantity
exceeding that commonly found after lingering deaths.” Bouillaud
thinks that any thing above a couple of ounces may be considered
as an example of dropsy of the pericardium, even though the mode
of death may have been tedious. In many cases, however, there
is no room for doubt as to the amount of fluid being sufficiently
great to constitute a morbid state, as so much as one, two, or three
pints are sometimes found; and Corvisart mentions an instance
where there was no less than eight pounds. The serous membrane
in some of these cases has been observed to have an opaque whitish
or macerated appearance.”

Amongst the symptoms occasionally present, are a sense of
weight about the heart and inferior part of the chest, and oppres-
sion in the breathing depending probably on the pressure of the
distended sac on the lungs, diaphragm, and neighbouring parts.
The pulse is generally small, frequent and irregular, the integu-
ments of the praecordial region being occasionally wdematous,
whilst orthopneea and tendency to syncope {requently coexist. But
all these symptoms taken together are very far from being conclu-

# TInder the title of kernia pericardit, a curions eaze has recently been deseribed
by Mr. Hart, in which, along with hypertrophy of the heart, and dropsieal effu.
sion into the pericardiom, there existed a pyriform sae, likewise containing water,
occupying the anterior mediastinum, and connected by an aperture at its narrower
end with the pericardial sac, close to its reflection on the acria. 1f not congenital,
it was probably formed by grat_iual pressure of the effused fluid against a weak
and yielding portion of the pericardium, —duthor.
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sive as to the existence of an unnatural effusion ; nor even, though
it should be present, do they necessarily depend on it, but much
more frequently on coexisting organic lesion within the heart.

Senac declares he had seen a motion of fluctuation in the left
side of the chest in cases of pericardial effusion; and Corvisart
believed he had himself felt a similar motion in the same situation;
but as nearly all subsequent observers have sought in vain to confirm
these observations, it seems probable that the tremulous feeble im-
pulse of the heart may have led to deception.

In cases of considerable effusion there is a striking prominence
of the precordial region with bulging of the corresponding inter-
costal spaces, together with a very extensive dulness, sometimes
reaching even from nipple to nipple, and all along the sternum from
near the second rib to the ensiform cartilage, in a pyramidal form
with the  base towards the diaphragm. The pulsations are fre-
quently quite imperceptible, at least in the supine position, and when
felt in the erect or prone posture often present themselves at suc-
cessive moments, as Corvisart remarks, in different points of the
preecordium, sometimes more to the right, sometimes more to the
left than natural, giving the idea of the organ floating free, and
altogether unrestrained by its enveloping sac ; and they are usually
moreover, preceded, with an appreciable interval, by the com-
mencement of the systolic sound. The sounds of the heart are
feeble and distant, as heard immediately opposite the organ, but are
much more audible at the top of the sternum opposite the arch of
the aorta, and over the great vessels at the root of the neck;
which latter circumstance aids us in distinguishing the case from
one in which the heart is really acting very feebly.

Withal, the diagnosis of hydrops pericardii is extremely difficult
unless the effusion be considerable : if it were less than a pint, La-
ennec thought the recognition of its presence impossible; and not
by any means certain though of double or even triple this amount:
but from its rarity as an idiopathic or leading affection he consi-
dered the discovery of it of theless importance. The greater tact
which many now possess in regard to the practice of percussion,
has however recently, in a considerable degree, diminished the
difficulty of ascertaining the presence of pericardial effusion.
Thus where it is only of a moderate quantity, M. Piorry speaks
confidently of being aile to detect it by making the patient whilst
lying down turn alternately on the right and left side, and finding,
by practising percussion successively in these two postures, that there
is an obvious dulness which changes its place correspondently from
the right edge and the upper part of the sternum to its left and up-
per part, and cartilages of the upper ribs.

eatment, The active idiopathic form of hydropericardium,
if recognised in its earlier stage, would of course require to be
treated on the same principles as other active dropsies—by blood-
letting, mercurials, purgatives, and counter-irritants, and subse-
quently by diaphoretics, digitalis, and other diuretics. And similar
means in a modified form may afford useful aid in the passive or
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SECONDARY EFFUSIONS INTO THE PERICARDIUM.

Fruins of various kinds have been known to make their way into
the pericardium from neighbouring organs in which they were
originally poured out. Thus those of a purulent or semipurulent
description may get into the pericarcial sac in consequence of the
bursting of abscesses in that direction which had been formed in
the cellular membrane of the mediastinum or in the lung, or from
the irruption of a circumscribed pleuritic effusion through the
medium of a gradual process of interstitial absorption.

An instance has been recorded by M. Alibert of the rupture into
the pericardium of a very large hydatid or serous cyst, said to equal
the feetal head in magnitude, and which had been developed between
the lung, diaphragm, and exterior of the pericardial sac. It had

*previously considerably displaced the heart to the left side. Its
bursting in the manner indicated gave rise to sudden pracordial
pain, orthopneea, tumultuous action of the heart, and a membranous
crackling sound, synchronous with the respiration; and was fol-
lowed by death within a few hours.

A very interesting case has been recently described by Dr.
Graves, of abscess of the left lobe of the liver making its way through
the diaphragm into the pericardium, and also by three several per-
forations into the stomach. The abdominal tumour which had
previously been very obvious, began, soon after the formation of
these preternatural communications apparently, to diminish in size,
and no longer imparted a sense of fluctuation, but became tym-

anitic, doubtless from the entrance of air into it from the stomach.

he secondary pericarditis thus induced manifested itself in the first
instance by the sudden supervention of acute pain, by palpitation,
and a sense of burning heat under the left breast; a rough bellows
murmur and a species of creaking accompanied both sounds of the
heart ; and this was converted into a loud frottement when con-
siderable pressurec was employed. On the following day a metallic
click indicative of the dropping of a fluid, and an em }‘;yaematﬂus
crackling were present. The patient being eventuvally run down
by diarrhcea, caused by the escape of the purulent matter into the
bowels, on dissection the pericardium, which was of four times its
natural thickness, was found sprinkled internally with red dots, and
arborizations, and coated over with lymph and minute semitrans-

wrent granulations. A remarkable case has been recorded by

r. Thurnam where the pericardium of a man who had been
knocked down by a carriage, and thus almost immediately killed,
was found filled with blood, though there was no rupture of the
heart or great vessels within the sac. The effusion appeared to
have its source in rupture of the veins in front of the trachea by
the ends of the fractured clavicles, and to have forced its way
through the intervening cellular membrane till it reached the apex
of the pericardial sac, which it lacerated at length by its accumula-
tion and pressure.
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ascertained not to have been congenital, is to be cnnsidered_. an
evidence of some serious organic change having taken place within
the thoracic or abdominal cavity. ; ;

The most frequent cause of this phenomenon is, unquestionably,
a large pleuritic effusion, which, according to ils situation and
quantity may push the heart over either into the centre of the chest
or to the right side, or, on the contrary, further than natural to the
left. Hemorrhageinto the pleural sac from injury will have similar
results. Sudden and even permanent displacement has been known
to result from external viclence, as in the remarkable instance
recorded by Dr. Stokes when it originated in the compression of
the chest by a millwheel by which the heart was forced into the
right side of the thorax. 'The individual, notwithstanding the severe
symptoms which immediately supervened, survived the accident
many years, and was occasionally even capable of taking very
v‘i&:-]ent exercise, his heart ever afier continuing to beat on the right
side.

Aneurisms of the aorta, pneumothorax, or an emphysematous
state of the lung, thoracic and abdominal tumours, ascites, and
enlarged liver, are amongst the oceasional causes by which respec-
tively the heart may be displaced, either downwards, laterally, or
upwards. Instances are alluded to by Dr. Stokes where this organ
has been felt beating as low as the ninth intercostal space, in con-
sequence of very extensive pulmonary emphysema, a morbid affec-
tion which, as has been remarked by an able anonvmous writer in
the Britisk and Forcign Medical Review, must, by the pressure
caused by it on the great vessels, tend greatly to the development
not only of asthmatic symptoms but of actual organic disease of
the heart. It has further been supposed, with great probability, by
Dr. Stokes, that the heart may sometimes be drawn over in a very
remarkable degree to the right side, by the absorption of a large
pleuritic eflusion in that part of the chest; especially when it takes
place rapidly, and when in consequence of the lungs being closely
and extensively adherent, the parietes of the thorax cannot fully
accommodate themselves to the diminished contents of the eavity:
and a case by Dr. Abercrombie, in the Edinburgh Medical Trans-
actions, shows that a similar eflect may sometimes be produced by

atrophy of one lung, accompanied by an hypertrophic condition of
the other.

In a case which occurred to Dr. Hope, in which the heart was
just so far displaced towards the right, by a pleuritic effusion of the
opposite side, as to be impacted between the sternum and unyielding
spine, the augmented impulse was such as to have conveyed to a
less experienced auscultator an erroneous idea of the existence of
hypertrophy ; and Dr. Stokes has known a similar effect produced
by tubercular consolidation of the lung behind the heart,

In cases of diaphragmatic hernia, generally of congenital origin,
the introduction of the intestines into one side of the chest necessa-
rily displaces the heart more or less to the opposite side. Prolapsus
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574 riae HEART (Malformations).

sternum, in consequence either of the contraction of the pulmonary

orifice or of the unnatural aperture through the septum, or both.* |
In infants with this malformation, even the effort of sucking is

often sufficient greatly to embarrass the respiration and circulation;
and the suffocative paroxysms so induced are occcasionally accoms-

panied by convalsive movements.

In childhood there is an inability to participate in the sports of
that age; the sofferer is disposed to crouch over the fire even in
summer, and is very easily benumbed in cold weather. The ends
of the fingers and toes are often bulbous as well as discoloured ;
there is a tendency to cough on making use of any muscular ex-
ertion, and pulmonary congestions very frequently manifest them-
selves under the influence of slight exciting causes. The disco-
loration of the skin and interior of the mouth is sometimes, as Dr.
Hope expresses it, as deep as the stain of the small black cherry.
The contractions of the pulmonary artery, which so common
exists, is looked upon by M. Louis not only as of indubitably con-
genital origin, as already stated, but also as a chief cause of the
prevention of the closure of the aperture in the septum, by means
of the over-distension of the right cavities kept up by it.

The progress of the disease is very variable. In most cases the
sufferers are cut off early, in infancy or childhood, in the midst of
one of the suffocative paroxysms: in some instances a precarious
existence has been prolonged to middle life, or even to advanced
age. One of the cases alluded to by M. Louis reached to the for-

* The murmurs indicative of a communication beween the two sides of the
heart, though not yet fullfr ascertained, Dr. Hope conceives would be nearly as fol-
lows :—* An unusually loud and superficial or near sounding murmur with the
first sound, immediately over the semilunar valves (i, e., about opposite to the in-
ferior margin of the third rib) is generally seated in the mouth of the right ven-
tricle, and may proceed either from a contraction of the pulmonic valves or orifice,
or from an opening out of the right into the left ventricle, or from both these
lesions conjoined. 1fit proceed from contraction of the pulmonic valves or orifice
alone, it will be audible along the course of the pu monary artery, up to the
second intercostal a‘raca, much more distinetly than along the course of the aorta,
and will be attended with a thrill. If it proceed solely from an opening out of
the mouth of the right into the left ventricle (the pulmonic orifice being either
healthy or totally obliterated), it will be more audible along the course of the
aorta than along that of the pulmonary artery. Ifit proceed from the double
lesion, viz., a contracted pulmonie orifice, and an opening into the left ventricle, it
will be loudly audible along the course of both vessels, and a thrill will be felt over
the pulmonary artery. 'When these signs of a lesion in the mouth of the rightiven-
tricle coincide with Hanoaia, the evidence of a communication between the two
sides of the heart is almost positive ; and as h pertrophy of the right ventricle is
usually a concomitant, its presence is a l'.'-m'rhgnmlive eircumstance, When the
signs in :Ilunslim do not coincide with eyanosis, an appeal must be made to the
history of the case. H it appear that the patient has exhibited the s mptoms of
organic disease of the heart from early infancy, yet has never been affected with
endocarditis, to which the valvolar disease could be ascribed, there are strong
probabilities of a cangenital malformation, and presumptions of a communication
between the two n?:;ld:a:'l lhtnugh without 50 considerable an intermixture of blood,
or 6o great an obstacle 1o s ingress into th i
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