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blood, the left ventricle may undergo hypertrophy, is that the contrac-
tile energy expended is necessarily increased, because of the obstacles
in the circuit. The pulse is small, its tension low, and its rhythm

Fie. 25.—Mitral Btenosis.

irregular,* but the irregularity is not constantly present, and is a sign
rather of rupture of the compensation. There are much cough, diffi-
culty of breathing, bronchorrheea, often bloody sputa, sometimes
ha@morrhage, red-brown induration and hamorrhagic infarctions ; dila-
tation of the right cavities; general venous stasis, cyanosis ; enlarge-
ment of the liver, ascites; albuminous urine, and general dropsy,
By enlargement and hypertrophy of the left auricle, by dilatation
and hypertrophy of the right ventricle, and by the distention of the
veins, the stenosis is for a brief period compensated. But the condi-
tions present bring about a slow rupture of the compensation, without
the introduction of new disturbances. The changes in the muscular
tissue of the right heart, the degeneration of the walls of the dilated
vessels, and the alterations produced by the congestion of the liver,
intestinal canal and kidneys, suffice to bring on the group of disorders
above mentioned, which belong to the mitral lesions. The rupture of
the compensation is much facilitated by overwork of the heart, by
pulmonary diseases, or by intercurrent febrile maladies. On inspec-
tion, rather wide diffusion of the apical impulse is perceived, if there
be an apical impulse strong enough for recognition. It is rather a
widespread undulation than an impulse at a special point. It extends
from within the mammillary line to the right border of the sternum
and downward to the epigastrium. It may be absent. On palpation
the apical impulse is found to be weak and unresisting, and a purring
tremor is felt which may be diastolic or presystolic. If there be re-
gurgitation, a purring tremor may also be felt synchronous with the
systole. Both absolute and relative dullness are increased.

The transverse dullness is more increased than the vertical, and
extends to the right border of the sternum, even beyond, and over the
xiphoid appendix. A murmur is audible in the mitral area, of a rather
harsh, grating, or blowing character, and occurring with the diastole
and extending on up to the systole. The murmur may be presystolic
—that is, occurring just before and extending in to the systole, but
there are differences of opinion in respect to the time of this murmut.
The murmur is usually heard with greater distinctness when the patient

# Balfour, ** Diseases of the Heart,” * Extreme Irregularity,” p. 126.
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sits lupri ght leaning forward, or to the left. No murmur may be audi-
ble in some cases under any circumstances. Then the rational sions
of mitral lesions possess a high degree of significance, and dese%ve
attentive sftudy, and a failure to appreciate their value :;,nci overween-
ing attention to the physical signs are fruitful sources of error, under
:‘,hese circumstances. While, when present, the murmurs a-re, heard
in the mitral area with the greatest distinctness, they are propagated
t?\5'a1'd the apex, and lost toward the hase. In a few cases of fieno-
sis, another sign is to be heard over the apex, and at the pulmonar
area, namely, reduplication of the second sound. Various ez-zplana)f
tions of this phenomenon have been offered, but the most probable
%3 that the aortic and pulmonary valves do not close in tIl)le same
instant of time, owing to the difference in tension of the aorta énd
pulmonary artery, the tension of the latter being relatively greater
a-.nd therefore closing before the former, There 1Ds a sharp accentua-
tion of the second sound in the pulmonary area, when the reduplication
does not oceur, owing to the high tension under which the valves are
filled and closed. This characteristic of the second sound will disap-
pear when the tension of the vessels declines from any cause or whfn
the tricuspid becomes incompetent,

Symptoms of Regurgitation or Insufficiency, Rational and Physical. —
Sfo long as the compensation continues, the patient may be com 3,1'3.
tively free from discomfort, but the existence of these circnlatorp de-
rangements leads to pathological changes which effect a ruptm?re of
the compensation—e. g., the pulmonary disorders, which are thus
brought about, the myocarditis which attacks the walls of the right
ventricle, or an intercurrent digease of some kind. Prmcor&ial unegsi~
ness, palpitation, cough, and dyspneea are the first symptoms experi-
enced when the compensation is ruptured. The pufse becomes Soft
SJ‘na:H, rapid, and irregular, and while the sphygmographic trace ex:
hibits these features there is nothing distinctive in its form, The

N

Fra. 26.—Mitral Insufficiency.

legs,_presently, become cedematous, the cavity of the abdomen fll
t!le liver is disordered, the urine is loaded with albumen and th .
Gent ultimately dies drowned in his own fluids, The piJ sical sip;&;
;i::; chara(]',teristie.. As in insufficiency of the mitral, therg is moreg or
mm;t 1;?11:111]5' cor?mderable'hype.rtrophy of -the left ventricle, enlarge-
il h% : ?E‘tiy an_d thwkenln_g of the walls of the left auricle, hy-
e hegrg isr;t_l L ataIncTn of the hght ventricle ; the total result is that
e uch enlarged, and lies lower and deeper than is the nor-
al condition. The area of dullness, absolute and relative, vertical
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and transverse, is enlarged, and the cardiac impulse diffused. On
auscultation a systolic blowing murmur is audible in the mitral area,
is propagated toward the apex, and may be most intense at the very
extremity of the apex. This systolic &ruit may also, when loud and
strong, be heard over the whole cardiac area, and posteriorly under the
angle of the scapula ; it may take the place of the first sound, or be
heard with it. Usually the murmur can be separated from the proper
systolic sound, by very carefully raising the head from the stethoscope
o that the ear but touches it. Sometimes the bruit is heard with the
greatest intensity in the second intercostal space, external to the left
border of the sternum, in the position of the appendix of the left auricle,
and because of the regurgitating blood like “the fluid in veins produe-
ing sonorous vibrations londer at the point of impingement than at that
of origin” (Balfour). This, the explanation of Naunyn, is now gener-
ally admitted. If there be obstruction as well as regurgitation at the
mitral orifice, there will be, as already set forth, a presystolic murmur,
extending up to the systole, or under some circumstances a diastolic
murmur. In regurgitation, as in stenosis, there is marked accentuation
of the pulmonary second sound, until, at least, dilatation of the cavity
and incompetence of the tricuspid introduce new conditions.

The diagnosis of mitral disease must rest on a careful survey of the
rational and physical signs. Too strict attention to the physical and
neglect of the rational signs are frequent sources of error. KExact
localization of the murmurs to the areas to which they belong is most
important. The history of the case necessarily enters into the ques-
tion of its nature. When the indications afforded by the history of
the case and the rational and physical signs coincide, any serious error
is hardly possible.

AFFECTIONS OF THE TRICUSPID VALVE AND ORIFICE.—
Only once or twice, in one hundred cases of endocarditis, will the
right auriculo-ventricular orifice be the seat of mischief, and then
in association with similar changes on the other side of the heart,
at the mitral orifice. Stenosis of the left auriculo-ventricular orifice
and obstructive diseases of the lungs cause distention of the right
ventricle and produce that kind of insufficiency which is known as
relative insufficiency. Regurgitation takes place through this orifice,
because, being enlarged, the valves become unable to close it during
the systole. Over-distention of the auricle and hypertrophy result
from the regurgitation, and the tension rises in the ven® cava and
venous system, while there are ischsmia and diminished tension in
the aortic system. The right ventricle also undergoes’ hypertrophy,
because it is filled under the increased pressure of the high tension
in the veins and the hypertrophy of the auricle. Regurgitation 18
often due to changes in structure that are congenital, and stenosis
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almost always. Very rarely is stenosis produced by acute endo-
carditis, and, when it does oceur from this cause, the anatomical
changes are precisely those which have been described as taking place
on the other side. The results of stenosis are the same as those of
regurgitation, and need not, therefore, be repeated ; but stenosis never
exists alone, and is always associated with changes on the left side.
The pulse is small, weak, but not otherwise altered, A very charac-
teristic symptom is the occurrence of a pulsation in the jugular,
synchronous with the cardiac movement. It ought not to be forgotten
that waves are caused in the jugular by the respiratory movement—
by the expiratory pressure. The true venous pulse does not extend
beyond the bulb of the jugular, if the valves of the vein are intact
but by distention they become so; when the venous pulse is perceive{i
along the whole extent of the vessel, extending even to the external
jugular. It is synchronous with the contractions of the heart. The
pulsation may be double, produced by the contraction of the auricle,
and by the beating of the aorta, the vena cava superior lying in close
proximity to that vessel. There is a feeble venous pulsatioﬁ when there
is regurgitation at the mitral orifice, a stronger one with coincident in-
sufficiency of the tricuspid, and with the latter alone. That this pulsa-
tion is produced by the lesions above mentioned, and is not an oscilla-
tion in the blood-current caused in the various ways already deseribed
15 determined by merely compressing the vessel with the finger, wheI;
the following facts will be elicited : Tf the pulsation be due to the
heart-movements (regurgitation), when the vein is compressed at its
middle, it will continue below the point of compression and cease
above ; if due to the beating of the carofid, it will continue above the
point of compression, and cease below. If due to the Tespiratory
movements, the pulsation will be synehronous with those movements *
if to the heart-movements, sychronous with them ; if respiratory the§:
will cease with the suspension of breathing; and, if cardiae, will eoh;-inue.
Ther.'e is an gqnal[y characteristic venous pulse of the liver, which is
felt immediately on the occurrence of the changes on the right side of
the heart, _heeause the hepatic veins are not provided wih valves.
331; };Eisa;i;lo(ﬁ;sg:j:wonous with the cardiac movements, may be felt
he v gan, or be confined to the right lobe. The venous
Pu]satwn in the neck may appear and disappear under the variations
1 the fullness of the right cavities and the foree of the ventricular
contractions. The hepatic pulsation is affected by effusions in the
?}’;};i{})lmez-l, a:s well as by Ehe state ().f distention of the vena cava and
the hypertrophy of the right ventricle. So long as the valves of the
Jagular remain intact, the increased tension under which their closure
i: :if;f;]ed‘cm;ses a murmur, hlimmil.lg and c:la(‘zking .combined, Wthich
. ¢1n the bulb. The hypertrophy existing chiefly to the right,
the area of impulse must be seen to the right, and is rather diffused.
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Dullness on percussion, due to the enlarged right auricle, can be de-
veloped to the right of the sternum from the second to the fourth
rib, and the dullness due to the right ventricle, to the base of the
sternum, to the xiphoid appendix, and to the central and right portion
of the epigastric region. A pulsation produced by the right auricle
can be seen and felt sometimes in the right, second intercostal space.
On auscultation in the tricuspid area—the lower segment of the ster-
num—we hear a blowing murmur, systolic in time, anid most intense
at the junction of the intercostal space between the fourth and fifth
rib and the sternum ; sometimes, most intense over the xiphoid ap-
pendix. This is the characteristic murmur, but there are associated
with it the valvular mitral murmurs which almost always are present,
and are audible with the greatest intensity at the mitral area and
toward the apex. These are both systolic, presystolic, and diastolic,
as has been pointed out. In the affections of the right auriculo-ventrie-
ular orifice, the pulmonary second sound is weak, because of the di-
rminished tension in the pulmonary artery, unless there is coineident
obstruction or regurgitation at the mitral orifice, which causes an
accentuation of the pulmonary second sound. The mechanical effect
of the lesions on the right side is immediate, and compensation is
possible to a very limited extent. Extreme venous stasis soon oceurs,
with the attendant symptoms of hepatic disturbance, ascites, albumi-
nuria, general dropsy. The prognosis is therefore unfavorable. The
diagnosis is difficult because of the coexistent mitral lesions, but the
lesions of the right auriculo-ventricular orifice are established by the
determination of these physical signs: a well-marked, true venous
pulsation of the neck; a systolic murmur, audible with the greatest
intensity at the junction of the intercostal space between the fourth
and fifth rib with the right border of the sternum, and a weak, pul-

monary second sound.

AFFPECTIONS OF THE PULMONARY VALVES AND ORIFICE.—
These may be congenital or acquired. When acquired they are pro-

duced by endocarditis, or are due to calcareous deposition and athe-
romatous degeneration, but acquired changes are extremely rare. The
results of stenosis and insufficiency are the same, and consist of dilata-
tion of the cavity and hypertrophy, leading to insufficiency of the
tricuspid. In insufficiency of the pulmonary valves the resulting con-
ditions are the same as in the corresponding change at the aortic ori-
fice. The pulmonary artery and its divisions undergo dilatation, the
intima becomes the seat of the nutritive changes already described,
and lobular pneumonia and hwmorrhagic infarctions oceur in the
lungs. The rational signs are dyspneea, deficient aération of the
blood and cyanosis, distention of the superficial vessels, dropsy, pal-
pitation of the heart, preecordial oppression, sudden attacks of suffo-
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cit'{v.e fee_lmg, with prazcordial pain and intenge anxiety, ete. Th
g ysical signs are those of enlargement of the right cavit’,ies -a. 1 ;
iastolic murmur heard with or i i ; 0
great Intensity at the left border
At ‘ r of th
:;Lcmu'tg ﬁnd i'he ;llpper margin of the third rib, and propagated towzrg
¢ middle of the sternum, opposite the fo i
. ol ‘ urth rib and downward
and LIS) Ios; going toward and over the great vessels as the base Theri{;
an e also a sys?ohc murmur. These symptoms only occ;ur when
JeucomI()Ien}satloln 18 ruptured, for the bhypertrophy of the ventricle
walls and the dilatation of the cavity compens fon
fondiho y compensate very fully for the
wnfgi;?f:las is a more important condition than insufliciency, but it is
genital stenosis with which we have to d i ;
en : 0 deal chiefly, th ired
condition being exceedingly rar i el
litic g gly rare. In congenital stenosis tl
consist in constriction of the : P
_ pulmonary artery, unclosed forame
+, = - el n 0 " )
nEclostghdw‘:ttII}s Botalli, stricture at the ductu’s Botalli, with h}'pe;t?'l(;,
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; 3 ce of these congenital
besides the dama e Faneesas
ge to the heart, consists in the fr iati :
these anatomical anomalies wi h Wi
alies with tuberculosis of th ig
6 : . : e lungs.  The righ
Zgﬂtltldi enll.f-n ges to a 1'qrna1'ka-ble extent, the walls atta?ninrv in t-]_ligckt-;
isﬂo the d1_m§n515)rls almost of the left, The result i8, thert:a are pres
e;l- -1@1 physical signs of hypertrophy of the right ventr;'u:le—zmi3 in
;:n Eise( :gr'ea of_ cardiac dullness to the right ; a blowing, systolic mur
baqe, 2;111;:1 ﬂ;ll(,e ;;1 the Il)ulrglonary area, and propagated nyot toward the
8 at vessels, but somewhat to the left i
: _ 2 and a little down-
u'rgrd, the point of greatest intensity being the junction of the thiril
;t_b,l upper border, with the left border of the sternum : weak or inau
j ;miec ;Iecong' sound. The rational symptoms corresm,nd to the ana-
- IlCfm thlins. . The compensation effected by dilatation and hy-
e ap' 3 of the right ventricle suffices to maintain a condition of
mOH};ri,adli:Z&fg;ﬂfm;,T}llt unusual physical exercise, obstructive pul-
ary ases, and other causes bring ahout a r
: . ture of the com-
pensation, when there ensue di oy e
) ifficulty of breathi i
L SRl y eathing, cough, cyanosis
o l?]?y be very intense, but general dropsy and a.l,bumifu;:ia,yoccur
}r}]\l\ 311 th? right ventricular wall weakens by myocarditis
D Z : ;llfa::i? of t'-]tnﬁsehcases of congenital defects in the structure
‘ art varies with t g : i i
e e degree of deformity and the circumstances
& I?r-,nsam'on may be so perfect that the heart is equal to
P i] quiet existence, and comparative comfors may be en-
- t.he}d e\ :]ti 013 fwho possess even a considerable degree of cyanosis.
g C.:;m ),Jo (33 anosm‘ is usu_ally a measure of the success of the
o pensation, : The sul-)gects of congenital pulmonary stenosis
L se imperfect in organization—they are comparatively weak
elop slowly, have soft, flabby muscl et
BT 5 by muscles, bones do not unite, and the
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giddiness and vertigo, to epileptoid attacks, ete. The duration of life
in these congenital cases varies from a few months to twenty or thirty
years.

Treatment.—We quite agree in the statement of the late Dr. Flint,*
that caution is necessary in the expression of opinion to the subjects
of cardiac mischief ; the importance of recognizing the fact that some
murmurs have no pathological nor clinical significance ; the good re-
sults obtained from the treatment of associated morbid states in cases
of undoubted valvular disease ; and, finally, the striking relief derived
from the timely use of “digitalis and active hydragogue purgation
repeated from time to time.”

When the mischief done to the heart is recent, and the newly
formed connective tissue is contracting, it is highly important to give
the heart “physiological rest,” to enable the damage to the valves to
be repaired as completely as can be effected. The rest is best secured
by maintaining the recumbent posture much of the time during the
period of convalescence, by the careful administration of veratrum
viride, or chloride of barium, to keep the revolutions of the heart at
about fifty to sixty per minute, and by iron and suitable diet to im-
prove the quality of the hlood, or by the use of nitro-glycerin to lessen
the work of the heart in overcoming the peripheral resistance, and to
improve the nutrition of the organ when the general vascular tension
is low. When compensation is effected and the heart is equal to the
task of overcoming the obstacles, no medicinal treatment is necessary.
Every effort must be directed to the maintenance of the compensa-
tion, by quietude of mind and body, and by avoidance of all causes of
diseases. Nevertheless, daily open-air exercise and exposure to sun-
shine are necessary to maintain health at the proper standard ; for, if
the blood is impoverished by an in-door life and the want of appetite
and imperfect sleep, which are necessary results, the ruptare of the
compensation must then take place. Formerly severe exercises were
strongly condemned as hurtful to a weak heart, but now, by some
medical extremists, are as strongly approved as means to promote the
nutrition and to increase the muscular power of the organ. In the
natural course of events in valvular affections, the nutritive altera-
tions which occur in the tunics of the vessels and in the heart-muscles
ultimately effect a rupture of the compensation. Anzmia not only
hastens the pathological processes taking place in the vessels and in
the heart, but it actually inaugurates similar changes. Tt is, therefore,a
measure of the highest importance to keep the appetite, digestion, and
blood-making process in the most efficient state. When the heart is
behaving badly in consequence of the angmic condition, the organ is
relieved by attention to the nutrition. TUnless, therefore, under such
circurstances there is plain need of digitalis and the other “heart-

* The ‘ Medical News and Abstract,” January 7, 1880.
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tonics,” so called, they should be avoided, for they disturb the stomach
and interfere with digestion. When, in women especially, the com-
pensation is not ruptured, but great distress is experienced from ansgemia
or the chlorotic state, the indications clearly are not to treat the heart,
but those nutritive disturbances on which the functional troubles de-
pend. When such subjects are not relieved by stomachic tonics, iron,
and a generous dict, the system of rest, forced feeding, massage, and
muscular faradization proposed by Weir Mitchell may be resorted to
with advantage., Besides the measures necessary to prevent or over-
come anzmia, the dietetic management requires the patient with com-
pensated valve-mischief to avoid such cardiac stimulants as tea, coffee,
tobacco, and alcohol in any form, except a little wine allowed at dinner
provided it improves digestion. The choice of a suitable chalybeate
can be made from a long list of preparations. It is a rule that combi-
nations of iron with a mineral acid are more effective and often better
borne than the milder and supposed more easily assimilated citrates,
tartrates, and carbonates. German therapeutists much prescribe the
ethereal acetated tincture of their pharmacopeeia. The tinctura ferri
chloridi is, probably, the most generally useful and efficient of the
ordinary preparations. It should be given always well diluted with
water after meals, and should be taken through a glass tube or a straw.
An excellent stomachie tonic is tineture of nux vomica—ten drops to
twenty—ter in die and before meals, or the milder tinctures of colomba
or gentian may be preferred. A combination of great value in these
cases is the elixir of the phosphates of iron, quinine, and strychnine
(Aitken). The nutrition in cases of compensated valvular lesions often
fails slowly, from the gradual congestion of the liver and of the in-
testinal mucons membrane. The digestion is slow and insufficient,
the appetite fails, and the absorption of aliment is seriously interfered
with by the hypersmia and distention of the vessels. Timely recog-
nition of this state and the use of appropriate means will prevent seri-
ous trouble. Excellent remedies are arsenie, enonymin, and salel, and
under some circumstances, calomel ; they are stomachic tonics, and, in
sufficient quantity, powerfully stimulate the hepatic functions and de-
plete the portal system. The treatment should be commenced by free
action of the intestines procured by the compound jalap powder, ela-
terium, podophyllin resin, and similar agents. Then stomachic tonics,
chalybeates, and digestives, as pepsin and lactopeptine, are indicated.
The kidneys should be kept active, and this is best accomplished by
the simultaneous but not conjoint use of a chalybeate and a diuretic,
as tincture of iron and solution of bitartrate of potassa—the iron to be
taken after meals, and the potassa solution to be drunk freely between
meals. An excellent method of managing these cases, when a rupture
of the compensation is threatened, is to give two or three times a
week some efficient doses of iridin or enonymin, and to prescribe iron,




