DISEASES OF THE CIRCULATORY SYSTEM.

AORTIC STENOSIS.

Narrowing or stricture of the aortic orifice is not nearly so common g
insufficiency. The two conditions, as already stated, may occur together,
however, and probably in almost every case of stenosis there is some leakage,

Etiology and Morbid Anatomy.—In the milder grades there is
adhesion between the segments, which are so stiffened that during systole
they cannot be pressed back against the aortic wall. The process of co-
hesion between the segments may go on without great thickening, and
produce a condition in which the orifice is guarded by a comparatively
thin membrane, on the aortic face of which may be seen the primitive
raphés separating the sinuses of Valsalva. In some instances this mem-
brane is so thin and presents so few traces of atheromatous or sclerotic
changes that the condition looks as if it had originated during fetal life.
More commonly the valve segments are thickened and rigid, and have a
cartilaginous hardness. In advanced cases they may be represented by
stiff, calcified masses obstructing the orifice, throngh which a circular or
slit-like passage can be seen. The older the patient the more likely if is
that the valves will be rigid and calcified.

We may speak of a relative stenosis of the aortic orifice when with
normal valves and ring the aorta immediately beyond is greatly dilated.
A stenosis due to involvement of the aortic ring in sclerotic and calcareous
changes without lesion of the valves is referred to by some authors. Ihave
never met with an instance of this kind. A subvalvular stenosis, the result
of endocarditis in the mitro-sigmoidean sinus, usually occurs as the re-
sult of a fewtal endocarditis. In comparison with aortic insufficiency, ste-
nosis is a rare disease. It is usnally met with at a more advanced period
of life than insufficiency, and the most typical cases of it are found asso-
ciated with extensive calcareous changes in the arterial system in old men.

When gradually produced and when there is not much insufficiency
the dilatation of the left ventricle may be slight, though I think that
in all cases it does occur. The walls of the ventricle become hypertml-
phied, and we see in this condition the most typical instances of whats
called concentric hypertrophy, in which, without much, if any, eplarge-
ment of the cavity, the walls are greatly thickened, in contrad‘lstmetlﬂn
to the so-called eccentric hypertrophy, in which the chambe? is greatly
dilated as well as hypertrophied. There may be no changes 1n‘the ther
cardiac cavities if compensation is well maintained ; but with its failure

come dilatation, impeded auricular discharge, pulmonary congestion, ak

increased work for the right heart. The arterial changes are, as & rule,
not so marked as in aortic insufficiency, for the walls have not to wﬂ(;)h—
stand the impulse of a greatly increased blood-wave with cach systole. L n
the contrary, the amount of blood propelled through the marrow onta ;e
may be smaller than normal, though when compensation 15 fully es
lished the pulse-wave may be of medinm volume.
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gymptoms. Physical Signs.—Inspection may fail to reveal any
area of cardiac impulse. Particularly is this the case in old men with
rigid chest walls and large emphysematous lungs. TUnder these circum-
stances there may be a high grade of hypertrophy without any visible im-
pulse. Even when the apex beat is visible it may be, as Traube pointed
out, feeble and indefinite. In many cases the apex is seen displaced down-
ward and outward, and the impulse looks strong and forcible.

Palpation reveals in many cases a thrill at the base of the heart of
maximum force in the aortic region. With no other condition do we
meet with thrills of greater intensity. The apex beat may not be palpable
under the conditions above mentioned, or there may be a slow, heaving,
foreible impulse.

Percussion never gives the same wide area of dulness as in aortic in-
sufficiency. The extent of it depends largely on the state of the lungs,
whether emphysematous or not.

Auscultation.—A systolic murmur of maximum intensity at the aortic
cartilage, and propagated into the great vessels, is present in aortic ste-
nosis, but is by no means pathognomonie. One of the last lessons learned
by the student of physical diagnosis is to recognize the fact that this sys-
folic murmur is only in comparatively rare cases produced by decided
narrowing of the aortic orifice. Roughening of the valves, or the intima
of the aorta, and hemic states are much more frequent causes. In aortic
stenosis the murmur often has a much harsher quality, is louder, and is
more frequently musical than in the conditions just mentioned. - When
compensation fails and the ventricle is dilated and feeble the murmur
may be soft and distant. The second sound is rarvely heard at the aortie
cartilage, owing to the thickening and stiffness of the valve. A diastolic
murmur is not uncommon, but in many cases it cannot be heard. The
pulse in pure aortic stenosis is small, usually of good tension, regular,
and perhaps slower than normal.

The condition may be latent for an indefinite period, as long as the
hypertrophy is maintained. Early symptoms are those due to defective
blond-supply to the brain, dizziness, and fainting. Pzalpit-ation,- pain
aPOHt the heart, and anginal symptoms are not so marked as in insuffi-
aency.  With degeneration of the heart-muscle and dilatation relative
insufficiency of the mitral valve is established, and the patient may present
al} the features of engorgement in the lesser and systemic circulations,
with dyspueea, cough, rusty expectoration, and the signs of anasarca in the
%OWGF part of the body: Many of the cases in old people, without present-
g any dropsy, have symptoms pointing rather to general arterial disease.

Cheyne- e : , 5
uhﬁ}’I_le Stokes breathing is not uncommon with or without gigns of
TEmia,

DlagnOSlS.—With an intensely rough or musical murmur of maximum

ntensity at the aorti

: ¢ region and signs of hypertrophy of the left ventricle
8 thrill gnd 4 ) g g 1ypertropny )

rd, slow pulse of moderate volume and fairly good tension,
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a diagnosis of aortic stenosis can be made with some degree of Pprobability,
particularly if the subject is an old man. Mistakes are common, hoy-
ever, and a roughened or calcified valve segment, or, In some instances,
a very roughened and prominent calcified plate in the aorta, ang
hypertrophy associated with renal disease, may produce similar symp.
toms.

Let me repeat that a murmur of maximum inte.nsity at the aortic
cartilage is of no importance in itself as a diagnostic sign of stenosis,
Roughening of the valve, sclerosis of the intima of the arch, and anamia
are conditions more frequently associated with a systolic murmur in this
region. Seldom is there difficulty in distinguishing the murmur due to
angemia, since it is rarely so intensé and is not associated with thill or
with marked hypertrophy of the left ventricle. In aortic insufficiencya
systolic murmur is usually present, but has ncithcr- the ilftltensity nor the
‘musical quality, nor is it accompanied with a thrill. With roughening
and dilatation of the ascending aorta the murmur may be very harsh or
musical ; but the existence of a second sound, accentja.'.tted and ringing in
quality, is usually sufficient to differentiate this condition.

MiTRAL INCOMPETENCY.

Etiology. — Insufficiency of the mitral valve results from: (4)
Ohanges in the segments whereby they are contrgcted and.shortened,
usually combined with changes in the chorde tendinew, or with more or
less narrowing of the orifice. () As a result of changes in the musc.alar
walls of the ventricle, either dilatation, so that the valve segments fail t0
close an enlarged orifice, or changes in the muscular substance, so t}‘mh
the segments are imperfectly coapted duri}lg t?xe s;.-‘stlole—muscular in-
competency. The common lesions producing insufficiency result from
endocarditis, which causes a gradual thickening at the edges of the valves,
contraction of the chorde tendines, and union of tht_a edges of tl}e seé-
ments, so that in a majority of the instances thg:re is I.lOt m}lflr insu “;
ciency, but some grade of narrowing as well. ]uxclept in_ children, ‘of
rarely see the mitral leaflets curled and puckered without narmm:g 4
the orifice. Calcarcous plates at the base of the valx_'c may preven Ilce
foct closure of one of the segments. In long-smndmg-cases t}1lo enﬂlll;B
mitral structures are converted into a firm calcaruou§ ring. Fl(}l‘f’l »
valyular insufficiency the other condition of muscular 1n?(?mpetiﬂﬂyt$nle
be carefully distinguished. It is met with in all lconchtions 0 u(:éles 5
dilatation of the left ventricle, and also in weakening of the m _

rolonged fevers and in angmia. il
. Morbid Anatomy.—The effects of incomp(itfmc-y 'i‘fheﬂil;l ;;Eet
segmient upon the heart and circulation are as follows : (_tl) e
closure allows a certain amount of blood to 1'egurgitate fm‘l;ﬁ S
into the auricle, so that at the end of auricular diastole this ¢
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tins not only the blood which it has received from the lungs, but also
that which has regurgitated from the left ventricle. This necessitates
dilatation, and, as increased work is thrown upon it in expelling the ang-
mented contents, hypertrophy as well.

() With each systole of the left auricle a larger volume of blood is
forced into the left ventricle, which also dilates and subsequently becomes
hypertrophied. _ : ' _

(¢) During the diastole of the left auricle, as blood is regurgitated
into it from the left ventricle, the pulmonary veins are less readily emptied.
In consequence the right ventricle expels its contents less freely, and in
turn becomes dilated and hypertrophied.

(d) Finally, the right anricle also is involved, its chamber is enlarged,
and its walls are inereased in thickness.

(¢) The effect npon the pulmonary vessels is to produce dilatation
both of the arteries and veins—often in long-standing cases atheromatous
changes; the capillaries are distended, and ultimately the condition of
brown induration is produced. Perfect compensation may be effected,
chiefly through the hypertrophy of both ventricles, and the effect upon
the peripheral circulation may not be manifested for years, as a normal
volume of blood is discharged from the left heart at each systole. The
fime comes, however, when, owing either to increase in the grade of the
incompetency or to failure of the compensation, the left ventricle is
unable to send out its normal volume into the aorta. Then there is over-
filling of the left auricle, engorgement in the lesser circulation, embarrassed
action of the right heart, and congestion in the systemic veins. For yedrs
this somewhat congested condition may be limited to the lesser circulation,
but finally the right auricle becomes dilated, the tricuspid valves incom-
petent, and the systemic veins are engorged. This gradually leads to the
condition of cyanotic induration in the viscera and, when extreme, to
dropsical effusion.

Muscular incompetency, due to impaired nutrition of the mitral and
papillary muscles, is rarely followed by such perfect compensation. There
may be in acute destruction of the aortic segments an acute dilatation of
tl?e left ventricle with relative incompetency of the mitral segments, great
dﬂgtation of the left auricle, and intense engorgement of the lungs, under
which cirenmstances profuse hemorrhage may result. In these cases
there is Tittle chance for the establishment of compensation. In cases
of h):PGTtl‘Uph}' and dilatation of the heart, without valvular lesions, but
#sociated with heavy work and alcohol, the insufficiency of the mitral
Valve may be extreme and lead to great pulmonary congestion, engorge-
ment of the systemic veins, and a condition of cardiac dropsy, which
@nnot be distinguished by any feature from that
f;ﬁ 11]50 lefsion of the val.\'e itself. In chronic Bright's disease the hyper-
Dflf? t!le left ventricle may gradually fail, leading, in the later stages,

tlative msufficiency of the mitral valve, and the production of a con-

of mitral incompetency




612 DISEASES OF THE CIRCULATORY SYSTEM,

dition of pulmonary and systemic congestion, similar to that induceg by
the most extreme grade of lesion of the valve itself.

Symptoms.—During the development of ‘the lesion, unless the i
competency comes on acutely in consequence of rupture of the yalys
segment or of ulceration, the compensatory changes go hand in hang
with the defect, and there are no subjective symptoms. So, also, in the
stage of perfect compensation, there may be the most extreme grade of
mitral insufficiency with enormous hypertrophy of the heart, yet the
patient may not be aware of the existence of heart trouble, and may
suffer no inconvenience except perhaps a little shortness of breath on
exertion or on going up-stairs. It is only when from any canse the com-
pensation has not been perfectly effected, or having been so is hroken
abruptly or gradually, that the patients begin to be troubled.  The symp-
toms may be divided into two groups:

(a) The minor manifestations while compensation is still good. Pa-
tients with extreme incompetency often have a congested appearance of
the face, the lips and ears have a bluish tint, and the venules on the
cheeks may be enlarged, which in many cases is very suggestive. In
long-standing cases, particularly in children, the fingers may be clubbed,
and there is shortness of breath on exertion. This iz one of the most
constant features in mitral insufficiency, and may exist for years, even
when the compensation is perfect. Owing to the somewhat congested
condition of the lungs these patients have a tendency fo attacks of
bronchitis or hemoptysis. There may also be palpitation of the

heart. As a rule, however, in well-balanced lesions in adults, this

period of full compensation or latent stage is not associated with symp-
toms which call the attention of the patient to an affection of the
heart.

(6) Sooner or later comes a period of disturbed or broken compensi-
tion, in which the most intense symptoms are those of venous engorgement
There are palpitation, weak, irregular action of the heart, and signs of
dilatation. Dyspneea is a marked feature, and there may be GOIIgh-
There is usually a slight cyanosis, and even a jaundiced tint to 1I:he sk‘m.
The most marked symptoms, however, are those of venous stasis. The
overfilling of the pulmonary vessels accounts in part for ’Fhe dyspnee.
There is cough, often with bloody or watery expectoration, and the
alveolar epithelium containing brown pigment-grains is abundant. DI'O}?'
sical effusion usually sets in, beginning in the feet and extendmg-tﬂt tf%
body and the serous sacs. The liver is enlarged, and there ate ﬂggsiz_
portal congestion, gastric irritation, and catarrh of the stomstchlaﬂ i
testines. The urine is usually scanty and albuminous, and contamst i
casts and sometimes blood-corpuscles. With judicious treatmen 9
compensation may be restored and all the serioug sy_mptoms Ifti?ya.};el)’
away. Patients may have recurring attacks of this li_md3 but u Hzne
the condition is beyond repair and the patient either dies of 8 &
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opsy o there is progljessive dilatation of the heart, and death from
asystole. Sudden death in these cases is rare.

Physical Signs.—Inspection.—In children the pracordia may bulge
and there may be a large area of visible pulsation. The apex beat is to
fhe loft of the nipple, in some cases in the sixth interspace, in the anterior
axillary line. There may be a wavy impulse in the cervical veins which
are often full, particularly when the patient is recumbent.

Palpation.—A thrill is rare; when present it is felt at the apex,
offen in & limited area. The force of the impulse may depend largely
apon the stage in which the case is examined. In full compensation it is
forcible and heaving ; when the compensation is disturbed, usually wavy
and feeble.

Percussion.—The dulness is increased, particularly in a lateral direc-
tion. There is no disease of the valves which produces, in long-standing
cases, & more extensive transverse area of heart dulness. It does not ex-
tend so much upward along the left margin of the sternum as beyond the
right margin and to the left of the nipple line.

Auseultation.—At the apex there is a systolic murmur which wholly
orpartly obliterates the first sound. It is loudest here, and has a blowing,
sometimes musical in character, particularly toward the latter part. The
mumur is transmitted to the axilla and may be heard at the back, in
some instances over the entire chest. There are cases in which, as pointed
out by Naunyn, the murmur is heard best along the left border of the
stermum,  Usually in diastole at the apex the loudly transmitted second
somnd may be heard. Occasionally there is also a soft, sometimes a
rough or rumbling presystolic murmur. As'a rule, in cases of extreme
mitral insufficiency from valvular lesion with great hypertrophy of both
ventricles, there is heard only a loud blowing murmur during systole.
Ar‘m}rmur of mitral insufficiency may vary a great deal according to the
pumt}ﬂu of the patient. It may be present in the recumbent and ab-
sentin the erect posture.  In cases of dilatation, particularly when dropsy
IS present, there may be heard at the ensiform cartilage and in the lower
sternal region a soft systolic murmur due to tricuspid regurgitation. An
nportant sign on auscultation is the accentuated pulmonary second sound.
;Eliﬁige?rd to the left. of the sternum in the second interspace, or over

rd left costal cartilage.
tionTifaplgse ﬁn]l} I‘Ilitral insufficiency, during tl:Ee period of full compensa-
unse’t ofythe Ul and regular, often of low 1301131011. Usually with the first
; e symptoms the pulse becomes irregular, a feature which then

omins y
f nates the case throughout. There may be no two beats of equal
Orce or volume,

e of compengsati

The three important p}
(c!) fstolic murmur of m
gated to the axilly and heg

Often after the disappearance of the symptoms of fail-
on the irregularity of the pulse persists.

1ysical signs then of mitral regurgitation are:
aximum intensity at the apex, which is propa-
rd at the angle of the scapula; (2) accentuation
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of the pulmonary second sound ; (c) evidence of enlargement of the heart,
particularly the increase in the transverse diameter, due to hypertrophy
of both right and left ventricles. :

Diagnosis.—There is rarely any difficulty in the diagnosis of mity
insufficiency. The physical signs just referred to are quite characteristis
and distinctive. T'wo points are to be borne in mind. First, a murmnr,
gystolic in character, and of maximum intensity at the apex, and propa.
gated even to the axilla, does not necessarily indicate incompetency of the
mitral valve. There is heard in this region a large group of what are
termed accidental murmurs, the precise nature of which is still doubtfal,
They are probably formed, however, in the ventricle, and are not associated
with hypertrophy, or accentuation of pulmonary second sound.

Second, it is not always possible to say whether the insufficiency is
due to lesion of the valve segment or to dilatation of the mitral ring and
relative incompetency. Here neither the character of the murmaur, the
propagation, the accentuation of the pulmonary second sound, nor the
hypertrophy assists in the differentiation. The history is sometimes of
greater value in this matter than the physical examination. The cases
most likely to lead to error arve those of the so-called idiopathic dilatation
and hypelw'trophy of the heart (in which the systolic murmur may be of
‘the greatest intensity), and the instances of arterio-sclerosis with dilated
heart.

MITRAL STENOSIS.

Etiology.—Narrowing of the mitral orifice is nsually the resuls of
valvular endocarditis occurring in the earlier years of life; very rarely it
is congenital. It is very much more common in women than in menﬁ-in
63 of 80 cases noted by Duckworth. This is not easy to explain, but there
are at least two factors to be considered. Rheumatism prevails more I
girls than in boys and, as is well known, endocarditis of the mitral valve
is more common in rheumatism. Chorea, also, as suggested by Barlow,
has an important influence, occurring more frequently in girls ané! often
associated with endocarditis. Of 110 cases of chorea which I exammcfl at
a period more than two years subsequent to the attack, 54 cases had mg’ﬂi{
of organic heart-disease, among which were 17 iustanc.es with the ph}-swla
signs of mitral stenosis. An®mia and chlorosis, which are prevalent lfl
girls, have been rega-rdcd as possible factors. In a number {I)f ('3?\588, }1;0“];
ever, no recognizable etiological factor can be discovered. This has %m
regarded by some writers as favoring the view that many of t-lfelcasfeiﬁﬂe
of congenital origin ; but it is not improbable that with any of theie -
affections of childhood endocarditis may be associated. Whooplﬂg::)’lo“ziaor'
too, with its terrible strain on the heart-valves, may he accoun‘za iiusl‘.’
certain cases. Congenital affections of the mitral valve are ?0 m;mt -
rare. While met with at all ages, stenosis i3 certainly more {requ
young persons.
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Morbid Anatomy.—In a majority of instances with the stenosis
fete i some incompetency. The narrowing results from thickening and
oonfraction of the tissues of the ring, of the valve segments, and of the
chordz fendinez. The condition varies a good deal according to the
gmount of atheromatous change. TIn many cases the curtains are so
welded together and the whole valvular region so thickened that the
orifice is reduced to a mere chink—Corrigan’s button-hole contraction.
In other cases the curtains are not much thickened, but narrowing has
wesulted from gradual adhesion at the edges, and thickening of the chordz
tendine, so that from the auricle it looks cone-like—the so-called funnel-
shaped variety of stenosis. The instances in which the valve segments
are very slightly deformed but in which the orifice is considerably nar-
rowed, are regarded by some as possibly of congenital origin. Occa-
sionally the curtains are in great part free from disease, but the nar-
rowing results from large calcareous masses, which project into them
from the ring. The involvement of the chordee tendines is usually ex-
treme, and the papillary muscles may be inserted directly upon the
valve. In moderate grades of constriction the orifice will admit the tip
of the index-finger; in more extreme forms, the tip of the little finger;
and occasionally one meets with a specimen in which the orifice scems
almost obliterated, as in a case which came under my notice, which only

- admitted & medinm-sized Bowman’s probe.

The heart in mitral stenosis is not greatly enlarged, rarely weighing
more than 14 or 15 ounces. Occasionally, in an elderly person, it may
seem slightly if at all enlarged, and again there are instances in which
the weight may reach as much as 20 ounces. The left ventricle is usually
small, and may look very small in comparison with the right ventricle,
which forms the greater portion of the apex. TIn cases in which with the
nurrowing there is very considerable incompetency the left ventricle may
be moderately dilated and hypertrophied.

These changes gradually induced are associated with secondary altera-
tions of great importance in the heart. The left auricle discharges its
blood with greater difficulty and in consequence dilates, and its walls
reach three or four times their normal thickness. Although the auricle is
by structure unfitted to compensate an extreme lesion, the probability is
'that for some time during the gradual production of stenosis, the increas-
g muscular power of the walls is sufficient to counterbalance the defect.
E"fmtually the tension is increased in the pulmonary circulation, owing
 impeded outflow from the veins. To overcome this the right ventricle
undergoes dilatation and hypertrophy, and upon this chamber falls the
Vol of equalizing the circulation. Relative incompetency of the fricuspid
and congestion of systemic veins at last supervene,

Rppii&?xnit uncommon at the exmr}ination to find white thrombi in the
i 1? the left auricle. Occasionally a large part of the auricle is
¥ an ante-mortem thrombus. Still more rarely the remarkable




