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10 Keatine and Epwarps: Diseases of the Heart

also fix its apex to the sternum, vertebral column, and the
hyoid bone.

This pericardial sac is situated in the median line of the
thorax, between the two lungs and their covering, the pleurs,
The heart lies obliquely in this membrane, with its long axis
downwards and towards the left, Its posterior boundary is
the posterior mediastinum, being separated from the vertebrz
by the trachea, descending aorta, intercostal artery and veins,
greater vena azygos, thoracie duet, lymphatic glands, cesopha-
gus, the two pnenmogastrics, and both sympathetic nerves,

Anteriorly the heart and its coverings are separated from
the sternum by connective tissue and the borders of the
plearse. The heart in a child is somewhat higher in the tho-
rax than that of an adult; its situation, based on several
careful dissections, is about as follows: The auricles are on g
line with the second intercostal space, the right extending be-
neath the sternum and almost to its right border. The right
ventricle is beneath the sternum and to its left ; its lower bor-
der is on a line with the head of the sixth costal cartilage.
The left ventricle is situated between the third and fourth in-
tercostal spaces and beneath the fourth rib. The posifion of
the apex-beat differs materially from that in an adult, as will
be seen by the accompanying table, based upon a series of ex-
aminations made by us in the Philadelphia Hospital.

The apex is much higher and nearer the nipple than is the
case in an adult thorax; in a certain number of cases the
nipple pulsates synchronously with the apex-beat; our inves-
tigations lead us to locate the apex-beat in the fourth inter-
space. A higher location of the apex may possibly be ac-
counted for to some extent by the distention of the alimentary
canal so often seen in young life, and also from the somewhat
relatively larger size of the liver at this period of life. An
examination of ninety-six boys for admittance to Girard
College, made by one of us, served to further illustrate the
fact that the apiceal impingement has a higher location in
proportion to the decrease in the age of the child,—that is, in
boys of six years it was generally found to be close to the
nipple, whereas in boys of ten years its location was found to
be from a half to an inch lower. The base of the heart cor-
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responds posteriorly to about the fifth dorsal vertebra,* Much
of the anterior surface of the heart is removed from the chest-

* In confirmation of the above outlines, we quote the following observa-
tions, which came to our notice four months after our own investigations
{ Arch. Pediatrics, June, 1887, p. 364). Wassilewski, “ The Position and Limits
of the Heart in Children,” Arch. f. Kinderh. [abstracted], viii. 3: *“The
heart has & more horizonial position in children than it has in adults. The
apex-beat during the first four years of life is to be felt in either the fourth
or fifth left intercostal space, or in both at the same time, from one to two
centimetres to the left of the linea mammillaris. Of eighteen hundred and
twenty children between the day of birth and the twelfth year of life who
were examined by the anthor (only normal hearts being included in the
table), in only 0.6 per cent. of the cases was the apex-beat internal to the
linea mammillariz; in 1.5 per cent. of cases it was upon the finea mommillaris,
and in the remaining 98 per cent. of cases it was external to it. In 43.3
per cent. the apex-beat was felt in the fourth intercostal space, in 21.5 per
cent. in both the fourth and fifth spaces, and in 35 per cent. only in the
fifth. The horizontal position of the heart in children is dependent upon
the high situation of the diaphragm, and also the relation which the verti-
cal dinmeter of the heart bears to its transverse, these diameters being the
same during the first few vears of life. The author agrees with Rauchfuss
in attributing to the heart a small (absolute) area of dulness, but relatively
a large one. The dimensions of the absolute area of dulness vary in chil-
dren of the same age, and are especially dependent upon the relation of
the borders of the lungs to the heart, and upon the presence or absence
of pulmonary emphysema, deviations in the vertebral column, ete, Also,
the so-called relatively large area of dulness depends upon the relation of
the lungs to the heart, for it may not be possible to define the lower half
of the left border of the heart if that portion is covered by a thick layer
of lung-tissue. This area also varies in children of the same age, but varies
less than the area of absolute dulness. In ovder to determine the entire
superficial extent of the heart—that is, of that portion which lies next the
anterior thoracie wall—palpation and palpatory percussion must be prac-
tised, Attention is called to the fact that in about half of all children
there is more or less pronounced dulness under the left clavicle, and ex-
tending almost to the second rib, being more perceptible at the inner than
at the outer border of the bone, and also to the presence of moist suberepi-
tant riles at the same place. This dulness is explained by the presence of
a small section of lung-tissue, belonging to the left apex, in the vicinity of
the heart. Other conditions which contribute to produce dulness over this
aren are the presence of the thymus gland, relative narrowness of the left
bronchus, and a relatively small volume of the apex of the left lung. T_ius-
explanation is the more rational since the dulness at the part in question
disappears after deep inspirations, and because it becomes more pronounced
if the heart becomes enlarged towards the left or assumes a relatively high
position. The Eubcn:ﬁitnnt rhonehi which may be heard in this location
are probably associated with atelectasis, and they disappear after deep in-
spirations have been taken. Similar auscultatory phenomena are also some-
times observed in children whose lungs are quite normal at the apex, in
connection with enlargement of the lymphatic glands above the left clavicle,
and in febrile eonditions associated with rapid and superficial breathing. It
is also sometimes observed in children who are entirely healthy, especially
after sleeping. Similar physical signs are sometimes gbserved in connec-
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and Circulation in Infancy and Adolescence. 13

wall by the lungs ; the right lung extending to the mid-sternal
line, and the left encroaching on a large proportion of the left
ventricle,—in fact almost all of it except the extreme point,
—hence but the tip of the left ventricle and the lower part of
the right ventricle are accessible to the physical diagnostician,
unembarrassed by the presence of pulmonary tissne. This
topography constitutes an irregular triangle, and in order to
describe a triangle three points are essential, and these are,
first, the apex-beat, which is situated immediately below the
nipple ; second, the junction of the sternum with the xiphoid
cartilage ; third, the junction of the third left costal cartilage
with the sternum. The heart is divided into four cavities,
having four valvular openings. The latter all lie in close
proximity to each other in a child, within a space less than
half an inch square. The determination of the position of the
valves is of paramount importance. From examinations of
the cadaver we conclude that the mitral valve will usnally be
found at the left border of the sternum, on a level with the
upper border of the third costal cartilage. More under the
sternum, slightly in front, and a little lower, lies the tricuspid
valve.

The valves of the pulmonary artery are situated opposite
the lower margin of the second interspace ; slightly lower, and
in an oblique direction, is to be found the aortic opening, As
will be seen by comparison with the known seat of these
valves in adults, children present a slight upward and out-
ward deviation of the entire cardiac apparatus.

Sounds.—The rhythmie action of the heart is divided into
a systolic and a diastolic period. During the former active
cardiac movements occur; during the latter the heart itself
is quiescent, the systole being an action, the diastole a pause in
such action. During this rhythmic action the sounds of the
heart are made audible to the auscultator. Tt is during the
systole that the apex-beat is to be seen and felt, that the
ventricles are contracting, and the blood is streaming out
of the aortic and pulmonary arteries, and that the mitral and
tricuspid valves are closed, thus forming the first sound,—the

tion with enlargement of the heart, exudations into the pericardium, and
in eases in which a portion of the lung covers the apex of the heart and a
portion of the left ventricle.”
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Presystolic
HUrmur,

Diastolic
IUrIIur.

ImUrmur,

Byatolic

Inpudible in health,

Auricular Syatale,

Diastolic
Sound.

Vontricular
Systola,

complex sound,—the mus-
culo-valvular sound: the
element

muscular being

made apparent by the
stroke of the heart against
the chest-wall and by the
audible contraction of the
It is the

long, low, dull boom. The

cardiac musele,

second, or valvular, sound
is short, elacking, abrupt,
and ringing; it is almost
purely walvular, and 1is
due to the sudden closure
of the semilunar valves,
the aortic and pulmonary.
While this is happening
the blood is slowly find-
ing its way from auricles
to ventricles through the
opened mitral and tricus-
pid valves in order to pro-
duce another gsystolic ac-
The aortic and pul-
at
origin, the chorde tendines,
and the whirl of blood in

tion.

monary arteries their

the ventricles severally as-
sist in the production of
the cardiac sounds. Just
how much of it they con-
tribute is as yet a moot
question,

The sounds and pauses
of the cardiac rhythm will
perhaps be made clear by
the accompanying diagram-
matic representation with
which we have been accus-
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tomed to illustrate the matter to our classes, The heavily-
shaded lines represent the first sound, the lighter the second ;
the long pause is represented by the greater length of the line,
the short pause by the shorter line.

To recapitulate: the first, or systolic, sound represents the
period during which the blood streams from the left ventricle
to the aorta, and from the right ventricle to the pulmonary
artery (closure of mitral and tricuspid valves, apex-beat, and
carotid pulse).

The time elapsing between the first sound and the oceur-
rence of the so-called diastolic sound,—the second,—is desig-
nated by the term shorf pause.

The long pause is the time during which the blood is find-
ing its way through the pulmonary artery and lungs, by way
of the pulmonary vein, into the left auricle, and from there
into the left ventricle. It also represents the time required by
the blood to traverse the systemic circulation and find its way
back into the right auricle, and from there into the right ven-
tricle. The diastole commences with the closure of the semi-
lunar valves, aortic and pulmonary, and is terminated by the
contraction of the two auricles, thus emptying themselves of
blood and filling the ventricles, thereby aiding in producing
another systole. The action of the auricles, their systole, is

inaudible in health.

METHODS OF ETUDY.

Suspected disease of the heart is to be determined by con-
jointly dinspecting, palpating, pereussing, and ausculting the
preecordia and the superficial circulatory vessels.

Inspection—In commencing the study of disease in the
young, the little patient will at once present an obstacle by his
unwillingness to be examined. While endeavoring to quiet
the patient and allow his circulation to establish its equilib-
rium, it is well to fote the history of the case. Has your
patient had scarlatina, measles, rheumatism, or diseases with a
known tendency towards the endo- or peri-cardium? Note the
appearance of the capillary circulation, especially about the
lips and finger-nails, the expression of the face, the presence
of dropsy or anasarca, the respiratory functions, the existence
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of cough, the character of the respiratory action, and the con-
dition of the alee nase, together with the color of the mucous
membranes. In children the precordia is somewhat more
bulging and apparent than in adults, as is also the depression
at the lower part of the premcordial region. Neither of these
signs, however, merit much consideration. A decided bulging
would perhaps point towards hypertrophy or pericardial effu-
sion, as a decided retraction would to a dense pericardial adhe-
sion,

Inspection is of great utility in locating the position of the
apex-beat. Its situation is, as has already been stated, some-
what higher than in the adult. All things being equal, it is
more distinet in a lean child than in a plump one. TIts point
of impingement is not constant, changing somewhat with the
movements of the patient and the condition of the alimentary
canal,

A Doy aged fourteen in the medical wards of the Hospital
of the University of Pennsylvania, who was an enormous eater
and suffered from chronic slowness of digestion, with flatulent
distention of the whole tract, would several hours after a full
meal show an upward displacement of the apex-beat of one or
more interspaces. It is also modified by the respiratory act,
inspiration causing it to descend, expiration to become more
distended and apparent. Many diseases also displace it, viz.,
hypertrophy, dilatation, pericardial effusion, pleural effusions,
enlargements of the liver and spleen, and congenital ab-

. normalities.

Palpation, on the whole, is perhaps more valuable to the
clinician than is inspection. As stated when considering the
subject of inspection, the apex-beat must be located as a land-
mark. This is generally best accomplished with the tips of
the fingers, which are more sensitive than the ball of the
thumb. In a healthy subject the apex-beat will be limited in
area, well defined, and punctuated ; that is, giving evidence of
the first and second sound ; the former a long, dull vibration,
the latter a short and distinet impulse against the palpator’s
hand. Over the right ventriele, in a healthy subject, the finger
should detect no considerable impulse, except after sudden mus-
cular exertion or mental emotion ; then the action is more of
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a thythmie heave than a beat, augmented by the left lobe of the
liver which adjoins the right ventricle of the heart through the
interposing diaphragm. The apex-beat may have its rhythm
interfered with by many conditions both within and without
the circulatory apparatus: for example, in hypertrophy the
extent and foree of the beat is much angmented ; in dilatation
the beat is apparent over a much larger area than in health,
but its foree is very deficient. In pericardial effusion it is
irregular, feeble, wavy, with a more or less upward displace-
ment. A feeble apex-beat accompanies diseases of the brain,
a vitiated condition of the blood, and general asthenic con-
ditions. The to-and-fro motion of a roughened pericardium,
sometimes styled cat’s-tongue pericardium, will transmit to
the hand a rubbing movement, as a valvular murmur will
produce a peculiar thrill, styled by Laennec the purring
tremor.

Percussion.—To percuss the heart of a child with accuracy
is no easy task ; it requires a certain amount of skill and a
ereat deal of care. The general directions for eliciting cardiac
percussion-dulness are about as follows: with the little patient
preferably sitting up in bed, as the recumbent position would
interfere with the correct approximation of outlines, the ob-
server commences to percuss at the left mid-clavicular line,
and proceeds downwards until a dull sound, together with a
peculiar sensation transmitted to the finger, which will be ap-
preciated at once by all who have attained any skill whatever
in physical diagnosis, tells us that we have reached the upper
border of the heart, which in a child will be about the upper
border of the fourth costal eartilage, or possibly in the third
interspace. This is the uppermost portion of the heart that
is left free from lung encroachment. The transverse diameter
of the heart is to be determined by percussing from the right
side of the sternum, on a level with the fourth rib or inter-
space, directly across the bone. At about the left edge we
meet with resistance and elicit a dull sound ; we continue per-
cussing until a clear note is once more brought out, in this
way demonstrating the transverse cardiac dulness. Locating
the apex-beat by palpation and inspection determines the lower
margirﬂl of the heart, and we then have but the inferior surface
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instruments go, to elucidate the most intricate problems in
physical diagnosis. In the auscultation of children it is well
to remember the following aphorisms: Your patient and
vourself are to be in a position that will not be constrained or
uncomfortable, and will permit of a ready application of the
ear or stethoscope to the region under investigation. The
chest should be bare, and the stethoscope applied closély and
accurately to the integument. The auscultator’s head must not
be too low. This is absolutely essential.

Instruct your patient, if old enough, to inspire, expire, and
hold the breath ; also auscult during full-held inspiration and
expiration.

Foilowing the foregoing rules, one will be able to detect
two sounds very dissimilar in character ; one will be low, dull,
booming, and giving the impression as occurring close to the
ear,—the so-called first sound ; the other is short, abrupt, ring-
ing or flapping,—the second sound. These two sounds in chil-
dren are audible over the entire precordia, and in fact over
most of the costal framework. Certain regions of the chest
have been selected at which the individual component elements
of these sounds may be heard with maximum intensity, viz.,
the play of the mitral valve is hest heard just over the apex-
beat, no matter what its situation ; the tricuspid sound is best
made out in the vicinity of, and slightly above, the ensiform
cartilage. In this region diseases of the right ventricle are
also to be studied. The second costal cartilage on the right of
the sternum has been designated ““the aortic cartilage.” At
this point the aortic valves are to be auseultated.

The sounds of the pulmonary artery are to be songht for in
the second intercostal space, near the left edge of the sternum.
As before stated, the eardiac apparatus is situated somewhat
higher in the very young, hence we, in these cases, place our
landmarks somewhat higher, A point worthy of remem-
brance, more particularly to the young auscultator, is the fact
that both the first and the second sounds are to be heard at
each of the points above stated ; but the sounds vary with the
different situations. The practical fact to remember is that
the sounds have their maximum intensity and clearness over
the seat of production. The sounds are variously modified
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ovale plays an important role in congenital heart-disease. By
reflecting a moment we will see that an appreciable quantity
of the feetal blood, after reaching the right auriele, does not,
as in the adult, find its way into the right ventricle, but
through the foramen ovale into the right auricle.

Notwithstanding this arrangement to prevent the right ven-
tricle from receiving more blood than enough to keep the pul-
monary artery patulous, it still receives too large a quantity ;
hence nature has provided a vessel peculiar to the feetus, the
ductus arferiosus, avising from the point of bifurcation of the
pulmonary artery and opening into the arch of the aorta, in
this way allowing but a small proportion of the blood to find
its way along the pulmonary artery and into the lungs.

In order that the feetus may get rid of its impure blood,
nature has prolonged the feetal hypogastric arteries into two
large arterial trunks, which pass into the cord, and are then
styled the wmbilical arteries, and carry the impure blood to the
placenta for renewal. The single umbilical vein receives the
pure blood and earries it to the under surface of the liver,
where it is turned into another special foetal vessel, the duetus
venosus, and emptied into the ascending vena cava, and from
this vessel into the right auricle.

To secure a more correct understanding of the feetal cireu-
lation, it is perhaps better to trace it from the entrance of the
blood through the umbilical vein to the under surface of the
liver. This viscus receives but a small part of it; the great
mass is thrown into the vena cava through the ductus venosus.
The cava also receives the blood which has circulated in the
lower extremities of the feetus, and that blood which has eir-
culated through the liver. This blood, mixed in quality, is
carried to the right auricle, and the major part of it is at once
carried to the left auricle via the foramen ovale. From the
auricle it is direeted into the left ventricle, whose systole sends
the greater part of it into the head and upper extremities
through the aorta; but a small portion is sent to the lower
extremities, The blood which has been distributed to the
upper part of the body is returned to the superior vena cava,
and is then emptied into the right auricle, and from here the
largest quantity of the blood is thrown into the right ventricle,
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shaped pouch ; at all events its earliest trace is simply a thick-
ening of the intestinal fibrous layer of the fore part of the
alimentary canal, At two weeks the heart has become curved
like the letter S, the posterior part of the tube rests on the
dorsal surface of the anterior part; the upper or anterior ex-
tremity forms connection with the arterial branches, and will
" ultimately furnish the aortic arches ; the posterior part receives
the omphalo-mesenteric veins. As growth progresses the curves
in the letter S increase, and shallow indentations become more
apparent. These mark the first division of t!:e organ into
auricles and ventricles, The first indentation represents the
auricles into which the veins are running, the middle the
ventricles, and the lower or third portion the common arterial
trunk. Before the cardiac apparatus assumes the S-like form
the primitive auricles are the larger; but a little later the ven-
tricles become much the largest. At the end of the second
week the heart is still simply a hollow, twisted tube, the blood
entering by the veins, and finding its exit by the arteries, the
auricles and ventricles simply forming a common chamber.
The exact method by which the auriculo-ventricular septum
is evolved is as yet not clearly demonstrated. At the fourth
week the heart is divided into halves, a left, or arterial, and
a right, or venous, half. The common arterial trunk is now
separated into what will eventnally form the aortic and pul-
monary artery. At about the third month the auriculo-ven-
tricular septum is completely formed, as is also the septum
ventriculorum dividing the right and the left ventricles. The
septum dividing the auricles is now entirely completed except
that portion which will form the foramen ovale, and will be
closed in a manner to be deseribed hereafter. The feetal heart,
after about the first month, lias a more or less rectangular out-
line, the auricular appendages overhanging the ventricles. The
manner of the formation of the aorta and pulmonary artery
cannot better be described than in the words of Rokitansky,
quoted by Longstreth : “ These two vessels have their origin in
the common arterial trunk, which divides into the permanent
norta and pulmonary artery, to be completed about the eighth
week. A little swelling appears in the common trunk, which
does not grow in a straight line through the lumen of tle
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remaining. There is at this time an active growth of long,
spindle-shaped cells, with staff-shaped nuclei at the edge of
the media bordering on the opening into the aorta; there is
also thickening of the intima. Eventually the hyaline tissue
becomes absorbed, and is replaced by a band of fibres continu-
ous at each end with the media of the large vessels. At the
aortic end, in a longitudinal section, the media is seen slightly
separated at the point of the cieatrix, and between the two and
eontinuous with them are the longitudinal fibres of the liga-
mentum arteriosum. In the centre of the depression marking
the site of the cicatrix a small vessel is given off into the axis
of the ligament, where it either loses itself in a capillary net-
work or becomes continuous with a similar vessel coming from
the pulmonary artery.

Dr. W. 8. Forbes would add as a cause of closure of the
ductus arteriosus the traction exerted by the descent of the
diaphragm upon the fibrous bands extending from the ten-
dinous centre of the musclé to the aortic arch.

The foramen ovale soon becomes permanently closed, prob-
ably by contracting adhesions to the edges of the aperture.
The umbilical arteries and wveins and the duectus venosus
speedily collapse and become impervious. Any one of these
structures may remain pervious and constitute some of the
circulatory anomalies due to arrested development or want of
proper completion in the stages of change from feetal to adult
eirculation. :

Attempts have been made for the last thirty years to classifv
the circulatory anomalies and malformations into a convenient
working form, so that cases may be arranged under this or
that heading, with, however, but meagre success. Peacock’s
classification, a fairly good one, is as follows :

1. Arrest of development early in feetal life (fourth to sixth
week ; heart with two or three cavities; single or imperfectly
divided arterial trunk).

2. Arrest at a later period (sixth to twelfth weel ; imper-
fect anricular or ventricular septum ; imperfect or misplaced
vessels),

3. Those after the third feetal month (closure and patency
of feetal passages; irregularities of valves, cavities, etc.).
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classified under the second division of our subject,—i.e., sec-
ondary effects, This, of course, excludes those cases present-
ing slits or perforations in the valves.

In many cases the patulous foramen is secondary to defects
in the mitral valve, allowing regurgitation or obstruction in
the large arterial trunks, aorta, and pulmonary artery. A
patulous foramen is more frequently associated with obstruc-
tion or narrowing of the pulmonary artery. Narrowing of the
tricuspid orifice would also be a direct cause of patulous fora-
men ovale, but primary defect in the tricuspid orifice, causing
narrowing or stenosis, is very rare; in fact, it is rare that we
see it even in combination with other defects. It may be,
and generally is, due to narrowing of the pulmonary artery,
As a rule the direction of the blood-current in cases of patulous
foramen ovale is the same as that during feetal life,—i.e., from
right to left auricle,—but cases have been noted in which the
direction of the blood-current was directly opposite from that
which pertains during intra-uterine life,—i.e., from left to
right,

Fremature closure of the foramen ovale—This is of very
rare occurrence, In these cases, as one would expect, the right
side of the heart is unduly developed and the left atrophied.
The blood during feetal life is of necessity all transmitted
through the right cavities, the pulmonary artery, and duct.
To Vieussens is due the credit of first recording snuch a case,

Patent septum  veniriculorum.—An abnormal communica-
tion may also exist between the two ventricles greater or-less
in degree; in some cases almost the entire septum may be
absent; as a rule, however, a small opening is found in the
pars membranacea, or undefended part, which is that portion of
the septum that “is practically simply a membranous partition
between the ventricles. The openings may be multiple.
Three have been recorded.

This again is rarely a primary malformation, but usually
follows defects in the pulmonary cireuit ; the septum normally
closes a little before the twelfth week, hence a patulous con-
dition would indicate an abnormality early in feetal life, The
blood-current is usually from left to right; it, however, may
be reversed, as we saw in eases of auricular communication.
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portant in prognostic significance of later life, as, if there be
but two valves, there is great probability of insufficiency, per-
mitting regurgitation, arising during adult life.

If there be but one valve, with ill-defined markings, showing
attempt® at division, the probabilities are that obstruction will
arise.

The valves may be entirely absent, or there may be simply
a diaphragm separating the orifice from the ventricle.

The tricuspid valve and orifice—This, again, is a situation in
which we rarvely encounter primary abnormalities, although it
is often indeed difficult to say whether they are primary or
secondary.

The valve may be very imperfect, allowing regurgitation, or
there may be stenosis or atresia, due to adhesion of the leaflets
or contraction of the connective tissue. In some cases the
valve has been seen stretched across the orifice like a little
diaphragm ; there is usually a small opening in its centre,
through which the blood is able to find its way ; in other cases
the orifice and valve have failed to develop, appearing shrunken
or shrivelled ; the entire right ventricle in these cases has not
undergone the proper amount of development. The pulmo-
nary artery is also usnally insufficiently developed, with nar-
rowing of the pulmonary conus. The foramen ovale and the
ductus arteriosus may both remain patulous. Having now
considered the right side of the heart and its defects, we will
consider defects in the left side of the heart. Congenital pri-
mary defects are relatively much less frequent in the left heart
than in the right. Defects in the aorta and its valves are per-
haps more frequently met with than defects in the mitral
valve or orifice. '

The aorta has been noted in a condition much narrower
than normal ; this is a true primary defeet, due to unequal di-
vision of the truncus arteriosus eommunis,

Narrowing of the aortic conus may originate late in feetal
life from an endocarditis, similar to that seen in extra-uterine
life. In these cases the mitral curtains will generally be im-
plicated in the process, as will also the aortic valves,

The left ventricle may be either in a condition of simple
hypertrophy or one of dilated hypertrophy, or it may be
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Transposition of the venous trunks.—In these anomalies the
foramen ovale remains pervious of course, allowing the venous
and arterial blood to mingle; this to a certain extent over-
comes the anomalous arrangement of the venous trunks, as
persons have reached a fairly advanced age under conditions of
transposed venous trunks.

The ductus arteriosus.—The closure of this structure com-
mences normally at the aortic extremity, and is usually, ac-
cording to Billard, not entirely closed until fourteen days after
birth.* It may not close until twenty-one or thirty days after
birth. The pulmonary extremity may remain pervious for a
longer time; if the closure commences at the pulmonary ex-
tremity, it is as a rule due to cardiac abnormality and reverse
blood-current.

(Cases are recorded in which the duct is totally impervious,
others where it is partly open, and again others in which the
entire structure is wanting, and in other cases two duets have
been found ; a distinet duet has been recorded as arising from
the right ventricle. It has been noted in a state of great dila-
tation.

Premature closure of the duct is in reality a defective devel-
opment, or absence, of the duct. In many cases the pulmonary
orifice is 8o narrowed that the duet is apparently closed. If
the pulmonary orifice is closed the duct remains patulous. The
blood from the right heart, to reach the lungs, must pass
through the foramen ovale or throngh the ventricular septum.
A patulous duet is usually seen in case of transposed vessels,
as above recorded, or when the descending aorta is markedly
narrowed.

Numerical auriculo-ventricular anomalies—A supernumer-
ary ventricle may exist on the right side. They have been
met with of various sizes, The defect is in all probability
due to inflammation of the feetal endo- and myocardium,
together with hypertrophy of the muscular bands close to the
conus arteriosus dexter. Fenton records a heart with five
cavities, The cor biloculare is a heart consisting of but two

* For manner of closure see observations of J. Colling Warren.
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its origin, was observed and considered by Dr. D. 8. Lamb, of
the Army Medical Museum, to be the rudimentary pulmonary
artery. As the autopsy was necessarily hurried, further in-
vestigation, with a4 view of ascertaining the origin of the ves-
sels supplying the lungs, was not undertaken,

“ Although the specimen exhibits three distinet cavities, con-
sidered from a physiological point of view, it should be classed
as a bilocular heart, inasmuch as the right auricle, having no
connection with the ventricle, serves only as a common venous
trunk.

“ Examples of trilocular hearts are by no means common.
Peacock, in 1858, had collected but eleven, and the American
and British journals published since that time furnish an ad-
ditional reeord of seven cases, Most of these, however, are
examples of an arrest of development taking place at a period
of feetal life much later than the ease which is now under con-
sideration. Evidence of this is to be found in the fact that in
nearly every instance a rudimentary ventricular septum is
present, and the pulmonary artery, in a more or less complete
state of development, can generally be found to communicate
with the ventricle.

“Of the few cases which closely resemble this one can be
mentioned the one reported by C. Bernhard, in which there was
entire absence of auricular septum, right ventricle, and pul-
monary arteries; fwo cases (reported by Owen and Vernon) in
which there was absence of left ventricle and aorta, the auricu-
lar septum being defective ; and the case deseribed by Heinman
in the Medical Record of 1878, which consisted of two auricles
and one (the left) ventricle, the aorta being well formed and
the pulmonary artery radimentary and impervious.”

These three latter numerical defects are, as a rule, associ-
ated with abnormalities of the pulmonary artery or orifice,
That presenting a single auricle is in reality a deficient closure
of the foramen owvale; but the hearts thus deformed, as a
general rule, present many other abnormalities.

The same band-like hypertrophy of muscular fibre which
assisted in forming a supernumerary ventricle on the right

side may also be met with in the left ventricle, producing a
similar anomaly.*

a ® Note.—See Addends, No. Ff
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of chilliness or of actual cold ; others will show a subnormal
temperature, possibly of half a degree, particularly after a
paroxysm of dyspneea, or eyanosis, If the temperature is
materially lowered for any length of time, the case is ap-
proaching dissolution. The temperature is said to rise as high
in these children when affected by febrile disease as it does in
those with normal hearts. Palpitation is generally evident.
In some cases it only occurs on exertion ; in others when there
is dilated hypertrophy and obstruction in the blood-current.
It is then apt to be excessive, distressing, and alarming to the
patients and their friends.

Cough is almost always present, aggravated by pulmonary
congestion, to which these cases are liable on account of venous
stasis in the bronchial and pulmonary mucous membranes.
There may be bloody expectoration. Besides bronchitis they
are prone to congestion of liver, spleen, general or local
dropsy, and albuminuria. Clubbing and rounding of the
fingers and arching of the nails was by the older observers
considered characteristic of malformation of the heart. Later
it was thought to be pathognomonie of tubercular pulmo-
nary phthisis. Now, however, we recognize it in many other
affections, as in acquired valvular disease, chronic pleurisy,
and in chronie pulmonary diseases,

It is worthy of note, however, that frequently tubercular
phthisis is associated with congenital stenosis of the pulmonary
artery. This has been the experience of many observers,
Whether it is a true relation between cause and effect, it is,
in view of our knowledge of bacillary phthisis, indeed difficult
to say, as it does not seem obvious why cases with congenital
stenotic pulmonary arteries should present a soil that would
favor the development of the bacillus tuberculosis.

There may be uleerations about the toes, anus, vulva, or
finger-nails, due to deficient circulation, or a peculiar skin
mottling, thought by some to be characteristic. The physical
gigns are on the whole not as characteristic as we would
desire; indeed, there exists no sign or sequence of signs by
which a congenital murmur can be definitely differentiated
from an acquired lesion.

By conjointly inspecting and palpating we may determine
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in intensity over sternal ends of third and fourth costal carti-
lage or third intercostal space ; probably patent foramen ovale.

(3) Cyanosis with loud, unvarying systolic murmur at apex,
and heard in back between scapulse. There is probably imper-
fection in the infer-ventricular septum.

(4) Cyanosis or marked anmmia, with superficial systolic
murmur at base; constriction at pulmonary orifice, possibly
complicated with heemic murmur,

(5) With congenital affection of heart and dilatation of left
cavities ; probably endocarditis of valves has been added.

Without an accurate and reliable clinical history, and a
general consideration of all the symptoms, a diagnosis eannot
be made by the physical examination, which, in itself debarred
of this knowledge, is of little avail in elucidating the problem.

Prognosis.—It seems to be an established fact in congenital
defects, as it is in acquired disease of the heart, that the
prognosis does not depend so much upon the valve that is
diseased, or upon the amount of stenosis and obstruetion, or
insufficiency and regurgitation, as it does upon the ability of
the cavities to perform the work allotted to them. This
secondary compensating alteration is fhe keynote in the
prognosis.

It is said that less than eight per cent. of infants with mal-
formed hearts die within the first week, and only thirty-six
per cent, within the first year.

Of the immediate cause of death in infancy, about twenty-
five per cent. die of dyspneea, fifty per cent. of convulsions, and
about twenty-five per cent. die of acute intercurrent disease,
as hemoptysis, affections of the brain, tuberculons disease,
or intestinal and portal hemorrhage. Certain deféets allow of
a longer maintenance of life than others, as, for instance, if
the ductus arteriosus remains pervious, and is the sole ab-
normality, life has lasted for the following number of years:
nineteen, twenty-three, thirty-two, forty-eight, fifty-two. Sand-
ers records a case which, however, succumbed at the fourth
and a half month.

Stenosis of the aorta exerts but little influence upon the life
of the individual ; the left ventricle is so well able to hyper-
trophy, and thus overcome the stenosis, that the patient is
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together with a carefully selected climate, with protection
against cold or sudden chilling of the circulation, is about all
that we are able to do in these cases.

CY ANOSIS.

CyANo0sIS, or morbus ecerulens, sometimes styled the ©blue
disease,” is to be considered as among the most prominent and
characteristic symptoms of congenital heart-disease. It may
also, however, be met with in the acquired variety, whether it
happens to be an endo- or a pericardial inflammation ; it may
also be present in hydrops pericardii or accompany an active
pericardial effusion, so that we conclude that eyanosis is better
considered as a symptom than as a disease per se.

Cyanosis is in all probability caused by stasis in the venous
current independently, to a certain extent, of the admixture
of venous and arterial blood, though should this mingling of
the two forms of blood occur the blue discoloration will prob-
ably be more marked and persistent. Many cases prove,
however, that there is no positive relation between the amount
of this admixture and the degree of diseoloration. For ex-
ample, cases are recorded in which the aorta arose from the
right ventricle, and others in which the heart had only two
cavities, the eyanosis not being constant or very well marked.
In most congenital cases the conditions which cause venous
stasis are present in their most favorable aspect, accompanied
by a very faulty venous return. Some authorities (Morgagni,
Stillé) consider that eyanosis is alone due to the first mentioned
cause,—i.e., venous stasis; others attribute to the latter—ad-
mixture of blood (Hunter and Gintrac), the main causative
agent in the blue discoloration ; it would seem, however, that
both are right, and that it is the association of the two causes
in most congenital cases that renders the symptoms the more
evident, although, as above mentioned, eases are on record in
which there was complete admixture of the blood without any
eyanosis whatever. Another factor, in making the symptom
the more appreciable, is the extreme pallor and the thin skin
which these cases usually present, thus nmﬁing the blue color
the more evident. Again, the entire quantity of blood receives
less oxygen and, per consequence, is much darker than normal,
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period of five years, reports but 1 death from eyanosis to 2469
from all causes. This line of argument could be carried on to
great length, but enough has been cited to prove the action of
agencies which enervate the system and destroy the health,
in causing the birth of children with cardiac malformation
and eyanosis. As we stated when considering the symp-
toms of congenital heart-disease, the eyanosis depending on
congenital deformity may not show itself for some time after
birth. Smith presents an interesting table, showing the time
of appearance of eyanosis in 41 cases of congenital defect:
in 3 at two weeks, 1 at three weeks, 2 at one month, 7 from
one to two months, 5 from two to six months, 5 from six to
twelve months, 3 from one year to two years, 6 from two to
five years, 1 from five to ten years, 6 from ten to twenty years,
1 from twenty to forty years, 1 over forty years.

How well does this table illustrate the fact, to which we
have already called attention, that the growing heart possesses
a certain inherent power to conform itself to a disordered blood-
eirculation, and that a congenitally erippled heart may in certain
instances carry on life to full adult age, giving the subject but
little if any discomfort until some seemingly trifling incident
aids in “ breaking the compensation.” On the other hand, the
developing cause may be such a profound impression on the
system as to give rise to the question as to whether it has not
in itself crippled the heart independently of any congenital
malformation that may have existed ; for example, the ease of
Waters,* in which cyanosis developed in a child aged six,
during an attack of measles, and remained persistent. Here it
is to be decided whether the morbilli itself did not attack the
endo- or pericardium, and give rise to a case of acquired cyan-
osis. Another example is the case of Napper,t in which a six-
months’ babe received a severe fall, and was eyanotic forever
afterward. Steadman} records a case of an infant, wmt. ten
weeks, who presented coincidently convulsions and eyanosis.
Cases could in this way be indefinitely cited, but enough has
been advanced to show that when cyanosis develops we must

En—

* Phila, Med, Exam., June, 1850,
T Lond., Med. Gaz., 1841. { Lancet, London, 1842,
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Case II. The following case was observed on the post-
mortem table of the Philadelphia Hospital: Baby S., a
foundling, wt. three weeks. It was stated that the babe was
blue when born, and when it came under observation was
markedly eyanotic; lips, tongue, mucous membrane, and
finger-nails all blue. In this case we were unable to detect
a murmur with absolute certainty after repeated careful ex-
aminations. The child remained cyanotic nine weeks after
admission ; it died during a convulsion.

Post-mortem, twenty-four hours after death.

Heart. Left ventricle increased in size, cavity much larger
than normal, walls thicker; aortic valves and aorta healthy.
The left auricle was also somewhat increased in size, the mitral
orifice dilated, admitting the index-finger very readily.

Right auricle in a condition of marked dilated hypertrophy,
coronary sinus dilated, foramen ovale patulous, and the orifice
of the tricuspid valve a mere slit, admitting simply a small
probe. The right ventricle was enormously hypertrophied,
with decrease in containing capacity, the walls were in some
places three-quarters of an inch in thickness; on this side of
the tricuspid orifice the leaflets were found to be adherent and
imperfectly developed.

The orifice of the pulmonary artery was obliterated by the
adherence of the semilunar valves one with the other. The
ventricular septum was perfect, no communication existing
between the right and left ventricle.

The ductus arteriosus was patulous, and would allow the
point of a penholder to pass.

Lungs. Crepitant ; scattered throughout both lungs were
areas of pulmonary apoplexy.

Case III. This boy, ®t. three years, well illustrates the
effect of an incomplete septum ventriculorum. During life
the child presented a bulging precordia, with impulse notice-
able over a very large area, cardiac dulness extending from
lower border of second rib to upper border of seventh. Pal-
pation revealed a marked systolic thrill and auscultation a
loud, rough murmur, systolic in time and heard over the entire
preaecordia.

Post-mortem.—Heart enormously enlarged, weighing almost
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Blache, however, believes that in the child primary endo-
carditis may arise independently of any other disease.

Authorities are not agreed as to the number of cases of en-
docarditis which complicate or are caused by rheumatism. It is
our opinion that rhenmatie endocarditis is more frequent in
the child than in the adult. Vernay has found that of twenty-
one cases of rheumatism between the ages of fourteen and
twenty, only one escaped endocarditis.

D’Espine and Picot found in forty-seven cases of rheama-
tism in children only ten cases in which the sounds of the
heart were perfectly normal.

Senator is responsible for the statement that the younger
the patient the greater the risk of the heart becoming affected,
as this organ is implicated in fully one-third of all the cases
of rheumatism oceurring before puberty.

Roger and Jaccoud have observed cases where the symp-
toms of endocarditis preceded for fifteen days the articular
manifestations of rheumatism.

Scarlatina is frequently associated with rheumatic manifes-
tations; hence endocarditis is not infrequently seen in con-
nection with the two diseases. The acnteness of the attack
of rheumatism, either simple or complicating searlatina, will
probably give evidence of endocarditis in eases where a less
rapid onset and a milder sequence of symptoms would not
direct attention to the heart; indeed, it is a well-established
fact that chronic rheumatism may acutely invade the heart as
well as the more acute rhenmatic manifestations, and Gubler has
seen it associated with museular as well as articular rhenma-
tism. It may be expected in all cases when the blood is altered
in its characteristics or when it is contaminated by excrementi-
tions or septic matter ; in the latter we would include the whole
field of bacteriology. :

The association of endocarditis with erythema nodosum has
been twice noted in children aged seven by Martinean. Chorea
may be associated in an ®tiological relation with the produection
of endocarditis* Should endocarditis arise during typhoid
fever, it is apt to be masked by the more grave symptoms
of the primary disease as illustrated by the case of Magnan,
who observed a case of typhoid fever in a girl wt. fourteen,

4 * Nore—8eo Addenda, No. I,
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from imbibition is violet; furthermore, the right heart nsu-
ally presents the imbibition most clearly, and the left the signs
of endocarditis. The cavities generally contain clots. Endo-
carditis usually selects primarily the edge of a valve, and the
first change is simply one of consistence, proportionate to the
degree of inflammation. Rarely do we find that the process
has been arrested at this stage, but we may find that the case
has been one of simple congestion with abnormal injection of
the endocardium, most evident around the orifices of the left
side. This process, as we have already stated, may be arrested
here; but, if it goes on, vascularization and infiltration soon
set in and the exudative stage is established. Blache has had
the good fortune to study the initial stages of this disease on
the post-mortem table at a very early date, In the infant the
presence of exudate is most characteristic; this is accompanied
by hyperemia, increase in the size of the valve, whose sur-
face becomes dense and rough and probably studded with
vegetations. A more or less clear serum will be noted infil-
trated into the surrounding tissue, the epithelial cells increase
in size with infiltrated nueclei, the cells proliferating and
becoming detached. Should a fibrous exudate occur, which,
however, is more rare in children, the changes in the valves,
of course, will be more marked and recognizable.

The exudate speedily becomes organized and vegetations
form; those at the base consist essentially of the same form
and structure, but they differ toward the periphery, as, for
example, granular epithelium with hyaline nuelei or subendo-
thelial nodosities, which look not unlike Paccinian corpuscles,
or we may note fibroid growths sessile or pedunculated, con-
dylomatous or papillomatous excrescences, or again callosities,
which may be large and diffused. The membrana interna
may take part in the process and become hyperplastic; this
may extend into the aorta and produce atheroma, which, how-
ever, is somewhat unusual in the early years of life.

Uleerative or purulent endocarditis may be noted in the
heart of an infant, in the centre of a fibroid coneretion, about
the valve pus may be noted. In the infant, as in the adult,
the lesions of endocarditis may be entirely localized to the left
heart ; they may, however, be met in the right heart also.
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In the Hospital Necker, Blache has observed two cases of
feetal endocarditis in twins dead just after birth. In both
hearts he noted soft red globular vegetations at the mitral
valve,

Most of these eases of endocarditis have a connective-tissue
proliferation as a base for the vegetations, Arising during
feetal life, they may, if the child survives, disappear, but endo-
carditis of intra-uterine life is, unfortunately, only too apt to
result in organic changes giving rise to cyanosis at birth.

The diagnosis of endocarditis in the new-born is of course
a difficult task, Cyanosis will be the most marked and’char-
acteristic symptom. Ower the entire body may be noted a
bluish discoloration ; dyspneea will be present, and the ex-
tremities cold, due to deficient ecirculation. Auscultation will
possibly reveal a systolic bruit transmitted in the direction of
the circulation ; extreme palpitation and tumultuous cardiac
action will not infrequently be noted over the entire precordia.
Death as a rule takes place within a few days after birth,
when the diagnosis may be verified by the presence of the
characteristic lesions. Hayem records the following case:
Child died three days after birth ; the mother had pneumonia
at the time of confinement. Examination of the child’s heart
showed lesions of the tricuspid valves ; the mitral and pulmon-
ary were also affected, but the aortic was free, Right auricle
was distended by clots ; in the ventricle they were adherent to
the columnee carn®, The meninges were infiltrated, the ves-
sels ruptured, and hemorrhage had taken place into the cavi-
ties; left choroid plexus was thickened and covered with
clots ; the internal jugular and the sinuses also contained clots.
Kidneys and liver were congested.

ULCERATIVE ENDOCARDITIS,

This disease has received various names by different writers,
for example, infectious, septic, arterial pyemia, diphtheritic,
mycosis endoeardii, and taking its name from the disease with
which it is intercurrent, we cite the terms scarlatinal and rheu-
matie endocarditis as examples,

The appellation acute uleerative is, however, in general use,
and is perhaps as applicable as any that we could select;
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growths may be seen in which the process appears to be en-
tirely subendothelial, but usually before the mass attains any
size the smooth surface is lost, and there is deposited upon it
a cap of fibrin in the form of a granular, sometimes stratified,
material, of variable thickness. Though this resembles an
ordinary cuuguiable exudation, it is probably deposited di-
rectly from the blood, and is of the nature of a thrombus.
Upon and in this layer may be found, sometimes in large
numbers, those remarkable little bodies which have so long
been known, when collected together, as Schultze’s granule
masses, and which have of late become so prominent as the
blood-plates of Bizzozero and the hematoblasts of Hayem,
Occasionally they are very abundant, and I have seen soft
warty vegetations composed (superficially) in great part of
them.

““The larger vegetations, more characteristic of malignant
endocarditis, consist of a granular material composed of
altered and dead tissue elements, fibrinous exudation, and
colonies of micrococei ; the deeper parts present the appear-
ance of a granulation tissue, while at the attachment in the
valve there is always more or less infiltration and increase of
the cell elements. The granular substance is structureless,
and resembles diphtheritic exudation, the resemblance at times
being so close that one can readily understand the application
of the term “diphtheritic” to the inflammation. It may be
distinetly laminated, and with a high power fine filaments can
be seen, thongh usually the granules conceal all appearance of
structure. Strands of translucent material may occur through-
out the mass, as if portions had undergone a sort of hyaline
transformation. In some instances it is very marked. Pale
spheres filled with granules also occur, and may be very
abundant. They have been deseribed as colonies of micro-
cocei, but some regard them as altered endothelial elements,
I have seen them too numerous to be explained on this view,
At the attachment of the vegetation there is a zone of tissue
deeply infiltrated with leucocytes, and deeper still the tissue
elements of the valve present an increase of nuclei and cells.
The destruction of tissue appears to result in two ways: first,
a gradual extension inwards of the necrotic process, doubtless
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upon the nature of the primary disease. By culture experi-
ments alone can we hope to have the question settled.

“ Briefly stated, the theory of acute endocarditis which at
present prevails, and the only one to which I shall refer, is
that it is in all its forms an essentially mycotic process; the
local and constitutional effects being produced by the growth
on the valves, and the transference to distant parts of microbes,
which vary in character with the disease in which it develops.
This very attractive theory can be adjusted to meet every
requirement of the case, though as yet lacking certain of
those substantial data so necessary for full acceptance, but
which, having been furnished of late years in other diseases,
we may reasonably hope will in time also be forthcoming for
this.” '

It is Prudden’s opinion that the great frequency with which
the acute ulcerative disease is engrafted upon an old endocar-
dial lesion would seem to indicate that in the human subject
the absence of endothelium, or the roughness of the surface of
the thickened endocardium, affords conditions of predisposi-
tion for the lodgment, and vulnerability toward the incursions
of the bacteria, when once they gain access to the blood, simi-
lar to those produced experimentally in the rabbit by mechan-
ical or chemieal means.

Ulcerative endocarditis is not a frequent disease in child-
hood ; out of two hundred and nine cases but four were under
ten years of age,

The history of these cases usnally begins with some evi-
dence of embolic infarcta, either into the spleen, kidneys, or
brain. Such a ease was observed by Professor Osler: the boy
was aged eleven, had two attacks of chorea. He rapidly im-
proved under five-minim doses of Fowler's solution, given
every four hours. The first sound was murmurish ; eight
months afterward the patient suffered a return of the chorea,
a week after its return he had a febrile reaction, the tempera-
ture reaching 104° F. Child became unconscious, slight
paresis of left side was noted, and death occurred six days after
the commencement of the disease; a temperature of 106° was
recorded before death. An examination of the heart was
made, revealing irregular, soft, grayish-white vegetations in
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and Cireulation in Infancy and Adolescence, 117

Lizzie D., wt. twelve, presented herself at the Children’s
Dispensary of the University of Pennsylvania.

=+ Mark shows point of main spex-beat; the broken line lndicates approximation of car-
disc and hepatic dulness.

Auscultation—Over the pracordia a loud, rasping, ma-
chinery-like sound was heard, which was almost constant, as
the heart was acting with great rapidity (150 per minute).
By careful auscultation the abnormal sounds were resolved
into a predominately presystolic mitral murmur, followed by
a soft, purring, systolic bruit at the same valve. No aortic
disease could be discovered; both sounds are heard with
distinetness at the ensiform cartilage, and at the pulmonary
area the second sound is markedly accentuated. The mitral
murmur has a wide distribution, is just heard immediately to
the left of the sternum in the second and third interspaces,
increasing in intensity as the apex is approached and passed
and carried on to the angle of the left scapula.

There is no arterial pulsation visible at the wrist.

Cardiac dulness began an inch to the right of the sternum,
and extended to the eighth interspace at the posterior axillary
line. The distance from the nipple to the extreme left point












Ll | ([ | - | I 1 .
= | 5 T | I E : T REFECE Fy | T
| | [ 1 TV TH bk 3 \
I Nk - ] 1/ <118 e == 1 :
s = | f e ¥ #HPels i ¥ i
{ C b |} =k | . | (! T1IF foad [;
2 1 v B e 5 1 L i )= 0 r
] T 1
i | & ALK Ll LR ALy 1 | i L 1 | AT »
1 L m
¥ i s i L iNE & { ] Bl L0 I | 1 i} C ]
s ~a 1 i =0 ' s e E 'y -
L f ) o AL S 1 L 1L
| 3 4 i ) o d ; . 15 4 }
ol ol 18] L [ =11 ] wy 0161
} ’ T
{ 1 § I Vi AE ] 1 I 1 = I ]
1 &
2 7 + A + Talt s : T 1 1Y 1 FNE T =
1 | 'l 11l Th AUE-T RN g | | P .
11 1 s 10 | At i 110y i i - i
A L L= e L& el J ! ! : | L
“aa - 7 ;- . 0 E up T " aela E | ST 1000
F ! 2 | ! A B B ol LA L
i B I "1 E 0 2 C 1L
f e r 21 i Vhalel 1 i 1 I ! -




¥ ] ] 4 11 -
- A T1SE Tal: =ta =1 f 11

il | 112 21T S
R Ty oL E b

| &

- =l a - | 1 E !
" ] ;
2T [ s =rs i he 9
L LY Al AT
B2l g =l Jiclss ]
al H
1 1 . ¥ i
1 LE. il | 1k % ]




1
BT 1 ] 111 1 B = ! L
" 3 inl A AEnt T to¥a Dar)
\ |
= i » i A H ) 1] LU A
I T 1€ ] . !
' Iy 1 1
" I 1) o Ll -
i Lol |0 1111 sl i sl ¥}
: .
3 o [} | (R} i FF 1
W ] i B - z j ;
L "5 | 3 . - AL
it . . ' . s ¥ [ L
i ] 3 3 BTk k= 1 LEC LTl - : i
- 19 " 9 - [ B T | " i










126 KEeATING and EpwArDs: Diseases of the Heart

their bed and bound under the skin.,” In order to better ob-

serve these points we are in the habit of having the patient
strip one arm and preferably one side of the chest, separating
the arm from the body, semiflexing and supinating the fore-
arm ; the observer at a glance will be able to note the entire
course of the arteries under consideration.

The character of this pulsation is well shown by the cardio-
graph tracing upon a case, wt. seventeen, with aortic insuffi-
ciency. Corrigan’s original explanation, which has stood the

(From Paul.)

test of years, cannot be improved upon: “ When the semi-
lunar valves are healthy they are elosed by the pressure of
blood immediately after each ventricular contraction. When
the ocelusion is complete the blood propelled from the ven-
tricle is retained in the aorta, and the large vessels remain
distended. These vessels then maintain almost the same
calibre in systole as in diastole. But when the valves no
longer close the aortic orifice, a certain amount of blood flows
back into the ventricle after each systole ; it follows that the
ascending aorta and the arteries supplied by it allow a certain
amount of the blood contained in them to escape; they be-
come flaceid after each ventricular contraction and their diam-
eter diminishes. At this moment a fresh contraction of the
ventricle rapidly forces into the vessels a quantity of blood
which dilates them foreibly and suddenly. The arterial dias-
tole is then marked by such a sudden increase in the calibre
of the vessel that it produces a visible pulsation, constituting
one of the signs of the disease.” It is not necessary that the
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130 KEeatixe and Epwarps : Diseases of the Heart

the subjective symptoms disappeared, but the murmur was still
to be heard. At the present time the boy is up and about, hut
unable to do manual labor.

The murmur produced by stenosis at the aortic orifice is sys-
tolie in time, and carried upward to the point at which the
aorta becomes most superficial, consequently its maximum in-
tensity is at or a little above the second right costal eartilage,
as marked in the diagram. The murmur oceurs synchrononsly
with the apex-beat and the carotid pulse. The bruit of an
aortic stenosis is perhaps the most widely distributed of all
the valvular murmurs ; it is carried outwards by the blood-
current to the carotids, subeclavian, and axillary. In some
ases we have heard it in the femoral, and even in the popliteal.
Some authors state that they have recognized the murmur even
as distant as the dorsalis pedis arteries. They also have a very
wide distribution within the chest encasement, as, for example,
we have noted them over the sternum, at the apex, over the
left lobe of the liver. and in puny, thin children at almost any
part of the chest.

The pulse in aortic obstruction depends greatly upon the
degree of stenosis: small if this is extreme ; usually, however,

it is full and strong, giving evidence of ventricular hyper-
trophy, which arises early. TIts characters are well illustrated
in the accompanying tracing :

Child six years., Aortic stenosis, with antopsy. (Blache.)

It is necessary to differentiate an aortic systolic murmur
from a mitral systolic. In order to distinguish them we first
locate the point of maximum intensity. Furthermore, the
systolic murmurs are rarely of the same timbre and quality.
The aortic most usually is the rougher and more accentuated.
Again, mitral systolic murmurs are not transmitted into the
arterial circulation, but into the axilla.
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LATE KEATING and EpwARrDs : Clinteal Studies

so we at once see that here 18 a decided interference to low

tension of the peripheral cireulation, as a marked resistance is
offered to the arterial current.

Normal pulse, child st. three. Pulse 120,

Normal pulse, child st. four. Pulze 92.

Normal pulse, child wt. seven. Pulse 80.

Normal pulse, child ®1. eleven. FPulse 80.

Normal pulse, child ®=t. fourteen, Pulse 88

In some of the so-called diatheses the relation of heart to
hlood-vessels is mueh altered ; in rickets we find lurge arteries
auu] a nl_}|‘m;|.|-:+i;.-:£_'|i lw..'ll'l. Un{]tl‘ l|:|!_*.-|;3 l.‘.i1u.1|i1[t:llr: |r|nnul4

































156 THE NATURAL POSITION OF THE WOME.

in the position and in the axis of the womb, are downward,
or forward, or backward, or to one side. To these I shall
now direct your attention. '

NATURAIL Posrriod ofF THE WouMB WHEN THE BLADDER 15 FULL.
AFTER BRIESEV.

RETROVERSION AND RETROFLEXION OF THE WOMBR,

By a retroversion of the womb, we understand a backward
tilting of the fundus towards the sacrum, and an advance of
the cervix towards the pubes—that is to say, it is a posterior
inclination of the body of the womb without any bend in its
axis. By a retroflexion of the womb is meant a backward
bending of the womb upon itself, the fundus upon the cervix
posteriorly.

These displacements are generally due to the increased
weight and size of the womb, which its ligaments and other
supports cannot sustain, and to a loss of tonicity in the uterine
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THE PRINCIPLES OF ELECTRO-DIAGNOSIS. 193

an unbearably painful current should be ascertained and noted. This
way be compared with that necessary to produce contractions upon the
Liealthy side. -

The next step in the examination consists in changing the rheophores
to the binding-posts of a galvanic battery. We can now ascertain the
number of cells or milliamperes (which is preferable) required to produce
the different varieties of contractions (enumerated in the table designed
for record) of muscles in homologous regions of the right and left sides.
Each nerve which is impaired should be tested first; and the muscles

Fie, 01 —THe Avrhon's Diassostic Kev-noarn as Arrnien v Actvar Use—The spri
electrodes are represented in the cut {for the pu e of illustration) as applied to the facial,
ulnar, and musculo-spiral nerves of each side.  [f he g0 chooses, the operator can have his
case-book on ostand ar his right, for recording his abservations as they are made.

supplied by it should be tested afterward. The strength of the current
employed should be ascertained by throwing a galvanometer into the
cirenit (when extreme accuracy is desired); by so doing, a comparison
of the nerve- and muscle-reactions of the two sides can be based upon
conditions which are exactly alike. :

When we have completed the steps indicated by the chart prepare
for the assistance of the practitioner (page 191) we are in possession of
certain facts which may be of great practieal value as regards both diag-
nosis and prognosis:—
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SURGICAL INSTRUMENTS,
ARISSES S ETHE,

THE STANLEY FARADIC BATTERY.

As the whole mechanism is ineased in hard rubber, this instrument is
much less liable to get out of order than the ordinary battery ; in fact, it
will, with ordinary care, last a lifetime,

The galvanic cell being tightly elosed by a rubber stopper, there is no
leakage, and, cousequently, no danger of soiling the hands or clothing.

This battery combines the desirable features of Compaciness, Dura-
bility, Cleanliness and Convenience of Application.

Price, Compleate, $10.00.

THE * UNIVERSITY " STETHOSCOPE.

A New Stethoscope, on the Autophonlc
Principle.

A representas the Improved gun-metal stethoscope, with ear
pioces na devised by Prof. Dn Coata, and the protecting cap npon
the opposite extremity. B showa the dinphragm with the flaly
gkin siretched over it. O shows the protecting cap.

The part B, in which the improvement exists,
is also made for the ** University ' Btethoscope,
and can be screwed on in place of the original
hard-rubber chest piece, greatly increasing the
usefulness of the instrument.
mproved Single Stethoscope, . . . &:,.x

Improved University Stethoscope, .« . .
Attachment (B) for University Stethoscope. . 1.50

BURGICAL INSTRUMENTS,

BATTERIES, APPLIANCES, Ete.
INSTRUMENTS TO ASSIST THE DEAF.

E. A. YARNALL,

1020 Walnut Street.

A MEW STETHOSOOPE. (Formerly 115 8. Tenth St.) PHILADELPHIA.
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