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INTRODUCTORY

HE obstetrician of the period of medical development now passing,

in addition to dealing with the mechanieal problems of labor, has
too often borne alone the burden of manifold and often vital deecisions
respecting the care of the infant and the numerous problems of preg-
naney proper to internal medicine. Among these the acute infections,
the toxemias, and the myoecardial insufficiencies in relation to preg-
nancy, parturition, and the puerperium are of such complexity and
importance as to call forth the best endeavor of those practiced in both
fields. In recognition of this fact, in the Sloane Hospital for Women
during the past two years, a combined study of these problems has
been made by the obstetrician and the internist. In publishing the
result of these studies, the last named—the myocardial insufficiencies
—will be first considered. The acute infections and the toxemias will
be taken up in later papers. This paper, therefore, summarizes the
experience with all eases showing symptoms of myocardial insufficiency
delivered in the Sloane Hospital during the two years from October,
1919, to October, 1921.

*Read (by invitation) at a meeting of the New York Obstetrical Society, February 14, 1922,

Nore: The Editor accepts no responsibility for the views and statements of au-
thors as published in their ‘‘Original Communieations.”’
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REVIEW OF LITERATURE

In reviewing the recorded experience of others in similar cases, one
is impressed with the wide difference in results and opinions. A few
examples may be quoted:

Harrar!, in a report of seventy-five cases with broken compensation during
pregnaney, found an immediate maternal mortality of 30 per cent. He expressed
the opinion that the prognosis improves the further along in pregnancy the woman
is at the time of the first breakdown in circulatory balance. In nine cases in which
the breakdown was between the ninth and tenth month, there was one death; of
nine with the breakdown before the sixth month, seven died. In women giving
history of hroken compensation in previous pregnancies or before the present one,
the mortality inereases 60 to 70 per cent. Age and parity have little effect except
in primipara. Hearts with a double mitral lesion are more prone to fail and to
recover. Simple aortic lesions are most infrequent and have best recuperative
power. Combined mitral and aortic diseasc is the most serious of all,

Longaker? states that the endeavor to carry these patients over months of in-
ereasing circulatory burdens to the period of fetal viability by rest and cardiac
tonies after serious symptoms have developed is prone to spell disaster. ‘‘Imn the
face of decompensation, there remaing but one thing—empty the uterus,’’

Manges® proffers the opinion that cases of mitral stenosis when accompanied
by mitral regurgitation usually have no trouble in labor and that mitral stenosis
of the uncomplicated type is the omly lesion giving trouble in pregnancy.

Hussey* believes that the majority of women with compensated heart disease
go through pregnancy and labor without signs of decompensation. He states that
the majority of fatalities oceur some time after labor and believes that pregnancy
may draw appreciably upon the store of cardiac reserve. He considers that the
uterus should be emptied if broken compemsation oecurs carly in pregnancy; if the
patient has had broken compensation in former pregnancies; or if the symptoms
of decompensation persist despite treatment.

Citing numerous writers, Hirschfelders gives a mortality of 3 to 61 per cent
in cases of valvular discase of the heart as a complication of preghamcy. Newells
believes that valvular disease of the heart complicating pregnancy may, for thera-
peutic purposes, be divided into two classes: The first, those showing decompensa-
tion early in pregnaney. These should have early abortion. The second, those
showing decompensation in the lafler period of pregnaney. These should have a
second stage shortened and made as effortless as possible. In a later article,
Newell? states that three per cent of pregnant women have cardiae complications
which may be expected to rcact more or iess seriously to the strain of pregnancy
and labor. This writer is impressed with the reduetion in reserve power in the
heart resulting from childbearing and states his belief that cvery cardiae patient
must pay for her child some priece in length of days.

Blackers, in a very satisfactory review of the entire subject, remarks: ‘It is
certain that the majority of cases of valvular disease of the heart complicating
pregnancy do perfeetly well and pass through labor and the puerperium with no
symptoms.”’’ In 453 collected cases, Blacker finds the mortality 12 per cent. He
remarks that the nature of the valvmlar lesion is not of se¢ much importance as
the capacity of the myocardium—an opinion with which the majority of earlier
writers are at variance—mitral stenosis being as a rule regarded as the more
serious menace to the pregnant woman.
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Feis® remarks upon the rarity of heart failure in pregnamey. He quotes the
experience of Wissner in the Berne Frauenklinik, who in 4,000 births, noted but
25 such instances with but one fatality. From the reports of several observers,
the same writer cites the following mortality rates in the condition under consid-
eration: Wissner, 37.6 per cent; Schlayer, 48 per cent; Maedonald, 60 per cemt;
Leyden, 65 per cent; Guerard, 40 per cent; Schneider, 14 cases with one death;
Benny Hart, 8 cases of mitrai stenosis and 7 deaths; Vinay, in the Hotel Dieu,
20 cases and no deaths. In Schlayer’s experience, but 46.5 per cent of children
in cases of chronic valvular disease were carried to term. Twenty-nine per cent
were born dead. Feis’ experience leads him to the dictum that the probability
of the survival of the child is so dubious that its lifc should not weigh greatly
in the treatment of the mother.

Recently, Mackenziel0 has written at length on this subject. His conclusions
are, in general, not at variance with those of other writers. Few of these writers
have stressed the importance of the purely medical treatment of cardiac decom-
pensation in pregnancy, excepting Mackenziell who says, ‘‘By bitter experience
general practitioners have recognized that in certain diseased states of the heart
there is great danger to the life of the woman and child. For over 50 years there
have been many attempts to find out where the danger lies, and to recognize the
signs which foretell disaster and the signs which nced cause no anxiety. Yet the
most recent of our texthooks show no advance on the views of 50 years ago.”’

‘‘There is a physiologic problem involved, but no physiologist has attempted
its solution. There are problems intimately connected with clinical medicine, yet
physicians have no opportunity for studying the pregnant woman. The obstetri-
cian sees her, but no obstetrician has yet learned the elements of cardiac symp-
tomatology sufficiently to enable him to acquire the necessary information. Here
is a problem of the first importance, -which wili, time and again, confront every
general practitioner, and in the whole hierarchy of a medical school there is not

one teacher or even group of teachers, capable of acquiring, far less of imparting,
the necessary knowledge.’’

Most of the case reports deal with the purely obstetrical side of
the matter, in which delivery is paramount. The larger number of
patients have entered the obstetric hospitals at or near term—often
late in labor, and under circumstances not affording opportunity for
adequate medical measures. It seems clear that, no matter how skill-
fully labor be guided, it is the tardy recognition and care which is
largely responsible for the high mortality in the cardiac disorders of
pregnancy. The advantage to the patient of careful oversight through-
out the entire antenatal period with the prompt institution of medical
treatment in infections, toxemias, and cardiac conditions is unquestion-
able. This is more than a matter of opinion; it is a fact capable of
ample proof.

MANAGEMENT OF CARDIAC CASES IN THE SLOANE HOSPITAL

The general plan of management of the pregnant woman with
chronic disease of the heart is as follows: Pregnancy being a physio-
logical process, we have taken the position that in the case of chronic
cardiac disease with broken compensation, it is not the pregnaney, but
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the heart condition which is the primary source of trouble. There-
fore, where possible, pregnancy has been temporarily ignored and the
first endeavor is the restoration of cardiac compensation before consider-
ing delivery. Of the greatest importance in accomplishing a satisfac-
tory end result is the early recognition of disorders of the heart in the
antenatal clinie. Cases presenting heart lesions are observed at very
frequent intervals, and at the onset of unusual dyspnea, edema, palpl-
tation, or other signs of decompensation, are admitted to the hospital
and treated as cardiac cases. We would emphasize the importance
of not instituting any measure looking toward delivery of the patient
while symptoms of decompensation are present. Qur own experience
and review of the experience of others, has convinced us of the dan-
ger in hastening delivery in untreated cases of cardiac decompensa-
tion and has furnished proof of the high mortality in cases of decom-
pensated cardiac disease delivered promptly upon their admission to
obstetric hospitals. The greatest safeguard of the pregnant woman
with chronic cardiac diseasc is, therefore, the antenatal elinic and
prompt hospitalization at the first signs of serious decompensation.

The details of the medical treatment of this series of cases may thus
be outlined: Rest in bed is usually enforeed, hut if the patient is more
comfortable sitting in a chair, this is allowed. We have felt that the
absolute prohibition of all bodily cffort is not in every case necessary,
and that it is possible some minor activity is an advantage in promot-
ing the peripheral circulation, favoring venous return and thus re-
ducing the strain on the heart. Adjuncts of value are massage and
passive movements.

The diet is an ordinary, simple, light, well-balanced ration, the
fluid content of which is somewhat limited, the average allowance of
fluid being about fifteen hundred cubic centimeters in twenty-four
hours. In cases with edema and signs of cireulatory stasis, the Karrel
diet, consisting of one quart of milk in twenty-four hours without
intake of other solid or fluid, may be given for from two to five suc-
cessive days until results appear. If, on this diet, thirst is annoying,
cracked ice, fruit pulp, or chewing gum may be allowed. It is our
experience that the Karrel diet is as satisfactory in the anasarca of
pregnancy as in that accompanying decompensation apart from preg-
nancy. That there is an increased blood volume in pregnancy seems
well established and is undoubtedly of great importance, and ils re-
duction is accompanied by a very great improvement in most cases.
With this purpose in view, along with diminished fluid intake, restric-
tion of salt is enforced. Iydrogogue cathartics are of use in a few
cases as an accessory measure in this comparative dehydration.

Digitalis is the most valuable single agent in restoring eompensa-
tion. TIn cases presenting only slight symptoms of decompensation,
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digitalis is given by the so-called ‘‘small dose method’’—fifteen to
twenty minims of a standardized tineture being administered three or
four times a day until physiological effects are obtained. In the more
pronounced cases of cardiae insufficieney requiring more prompt ef-
fects, one dram of the tincture is given three or four times daily for
one or two days, followed by smaller doses. In a very few cases pre-
senting grave symptoms of cardiac decompensation, the Eggleston
““body weight’’ method is employed. In this, fifteen cubic centimeters
of a standardized tincture for cach one hundred pounds of body weight
are administered within a period of twenty-four hours. The initial
dose is one-half the total quantity. The three later doses consist of
one-half the remaining amounts given at six hour intervals. In only
one case—an emergeney—was strophanthin, one milligram, given in-
travenously. This was an example of acute cardiac dilatation accom-
panying influenza. It is probable that the method by which digitalis is
given is, in most cases, unimportant. The aim is to administer suffi-
cient to produee the desired physiological action.

‘When satisfactory digitalis results are secured, as shown by lowered
pulse rate, lessened pulse deficit, improvement in subjective symptoms,
and in the establishment of diuresis, the effect of the drug is continued
by administration of the tineture, minims twenty, every twenty-four
hours—an amount which the studies of Pardee'® have shown adequate
for the continued action of the drug in the individual of average weight
when once digitalization has been accomplished. In this plan of treat-
ment, diureties play a small part but are often useful in initiating
diuresis when digitalis effects have begun to appear. One or two doses
of diuretin, grains ten, or theocin, grains ten, may be given with profit.

The response of the majority of pregnant women with cardiac de-
compensation to treatment of this kind, suitably modified to fit indi-
vidual requirements, is most satisfactory and is further proof of the
familiar statement that ‘‘the average case of chronic valvular disease
bears pregnancy well.”” In general, in this treatment, pregnancy may
be ignored. If proper response is had, pregnancy may be allowed to
proceed, the patient generally returning to her home to report for
examination at weekly intervals and to be again hospitalized with the
return of decompensation. Frequently, a woman will be admitted
several times for weekly periods during the later months of pregnancy
for the restoration of circulatory equilibrium. By such a program of
intermittent hospitaljzation, the majority of women with weak hearts
can be carried along, decompensation kept in abeyance and term
approached with the heart in condition to bear the strain of labor.

Not every case responds happily to medieal treatment. When satis-
factory results do not ensue, decision as to the proper procedure fre-
quently taxes the wisdom of the most experienced obstetrician and
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internist, and is a matter of judgment in the individual ease. There
are so many factors of weight in this decision that no formula applica-
ble to all cases can be worked out. These factors may be brought
under two heads: First, medieal, including the efficiency of the myo-
cardium as shown by the degree of decompensation, the response to
treatment, and, in multipara, its behavior in previous pregnancies.
Second, the ohstetrie, including the size of the pelvis, size of the fetus,
stage of pregnancy, state of the cervix, parily, efficiency of the mech-
anism of parturition, ete. If decompensation is marked and persists
despite careful medical 1reatment, pregnancy should be ferminated by
the method entailing the least effort on the part of the patient. Any
other course is full of danger. Ifurther, the high fetal mortality al-
veady mentioned (Feis?), argues against the continuation of preg-
naney when decompensation is unyielding and severe. If decompensa-
tion occurs early in pregnancy and if former pregnancies have resulted
in severe damage to the myocardium, ahortion is generally advisable.

There are numerous cases in which ecardiac symptoms do not hecome
severe until the latter half of pregnaney and, while showing improve-
ment, do not cntirely disappear under medical treatment. A certain
number of these borderline cases may be carried along with eareful
observation in the hospital to term or to fetal viability when normal
labor or induetion may he passed through with suceess. It may be said
that more of these cases than seems possible go through suecessful
childbearing without serious event. In making deecision in cases of
this sort, much depends upon the attitude of the woman. If, for the
sake of offspring, she is willing to take the risk of acute dilatation
during or after labor and of decline in cardiac efficiency afterward,
this has a certain weight in the deecision.

If the period of fetal viability is reached, further decision must be
made. Shall the pregnancy proeced to term? If not, how shall it
be ended? If obstetric conditions indicate the necessity of cesarean
section and if decompensation impends, this measure may be taken
so soon as a living child is assured. If, however, ohstetric conditions
promise a second stage free from undue cffort and decompensation can
be warded off, it is usually wiser to allow conlinuation to term when
a more facile parturition is assured than to embark upon the uncer-
tain eourse of an induced labor in advance of term. In eertain cases
at term in which an easy second stage is not probable, cesarcan sec-
tion may be the wise course even if the heart condition is well under
control.

TUpon the management of labor depends, to a large extent, the future
efficiency of the myocardium. While the majority of women with
heart disease will pass through labor with safety, a certain number
will show permanent decline in reserve vigor of the heart. It is to
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spare this that cesarean section is often resorted to. Again, this gives
opportunity for sterilization when this seems advisable.

During labor, the physician is chiefly concerned with the shortening
and lightening of the second stage. It is probable that the uterine
contractions do not in themselves greatly burden the circulation. Aside
from the circulatory demands of inereased metabolism and the psychic
effect of the pain, such contractions of masses of involuntary musele
may be disregarded as important factors in amy circulatory disturb-
ances accompanying pregnancy. It is the play of the entire mechanism
of the second or expulsive stage that is the chief danger to the com-
promised heart. The contraction of the voluntary muscles, the foreed
depression of the diaphragm, the holding of the breath during efforts
to expel the fetus, is a strain as real as it is immeasurable in preeise
terms of work performed. The expulsion of the fetus with the eon-
sequent decrease in intraabdominal pressure is itself a source of em-
barrassment to the circulation, The intrathoracic pressure relations
are altered greatly and suddenly. As Pouliot!® has insisted, the lower
position of the diaphragm immediately following parturition has an
effect on the lungs not unlike that following the removal of a large
pleural effusion, under which conditions one may rarely observe an
acute edema of the lungs. This, in Pouliot’s mind, explains the pul-
moenary edema occurring so frequently immediately postpartum. That
this sudden decline in intrathoracic pressure is more of a menace
in mitral stenosis than in other conditions is understandable when we
consider the greatly increased temsion in the pulmonary circulation in
this valve lesion. It would appear that herein lics one of the impor-
tant eauses which justifies the view that mitral stenosis is attended
by more risk in childbearing than is any other heart lesion. The neces-
sity of making this second stage of labor as short and easy as possible
has long been recognized by obstetricians. The means of accomplish-
ing this must vary with cach case and are important enough to de-
mand separate discussion.

COMPLICATIONS

With the completion of labor, the menace which threatens the de-
compensated heart is by no means abolished. The obstetrician is well
aware of the possibility of an acute pulmonary edema within a few
hours, or even twelve or fourteen days following parturition. The
cause of this dangerous symptom is a matter of debate. Three factors,
operating singly or in combination, seem important. We have already
mentioned the sudden diminution of pressure upon the lung resulting
from the expulsion of the fetus which, particularly in mitral stenosis,
with its greatly inereased pressure in the pulmonary ecirculation, may
act in the same manner in promoting pulmonary edema as the with-
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drawal of a large pleural effusion. Similar train of cause and effect
might rarely be observed in mitral insufficiency as well.

The mechanical theory of Welech may be invoked as a fairly satis-
factory explanation of certain types of pulmonary edema,—particu-
larly those following severe toxemia with prolonged arterial hyper-
tension. It is probable that sudden failure of the left ventricle under
the strain with continued normal and, therefore, disproportionately
great activity on the part of the right ventricle may result in great
pulmonary congestion and transudation. This type of circulatory im-
balance often occurs several days after parturition and especially
with the establishment of lactation. The metabolic demands of this
function, the redistribution or increase in amount of body fluids may,
each or all, be factors. There would seem little question of the impor-
tant role of increased blood volume in this type of pulmonary edema
of pregnancy. The frequent practice of flooding the body with enor-
mous quantities of water when toxemia is present is one that requires
great diserimination. When toxemia is accompanied by arterial hyper-
tension or circulatory stasis, great increase in fluid intake may spell
disaster. Toxic effects on the endothelium of pulmonary capillaries
increasing permeability is doubtless a real but variable and imponder-
able factor. So is the toxic degeneration of the myocardium in the
so-called mechanical type. Bronchospasm as a cause of the pulmonary
edema of childbearing seems of little importance.

The immediate treatment of severe pulmonary edema calls for
prompt bleeding. During labor, this may be accomplished by promot-
ing loss of blood from the uterus. Otherwise, venesection is demanded.
Since reduction in venous pressure follows only after the withdrawal
of sixteen ounces or more of blood from the individual of average
weight, at least that amount should be taken. Morphine, grains one
quarter, hypodermically is essential. Entire quiet is enforced. In cases
with arterial hypertension, nitroglycerine is valuable. Ome one-hun-
dredth grain is given every five minutes until effect is had. The
further treatment of such a case is that of the decompensated heart
after labor.

TREATMENT OF THE DECOMPENSATED CASE AFTER LABOR

This includes bed rest, the Karrel diet in cases with edema, other-
wise moderate restriction of fluids, digitalis to tolerance, sedatives as
required, and diuretin at intervals if indicated. Massage and passive
movements are begun promptly. Later, exercise is allowed provided
the response is satisfactory. If a given effort does not result in an
acceleration of the pulse of more than twenty beats per minute, and
if, after two minutes, the rate return to within five or ten beats of
the previous resting rate, the bounds of cardiac capacity have probably
not been passed. The more complex and, theoretically, more exact
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tests of the functional capacity of the myocardium are probably no
more satisfactory than this simple exercise test. Governed by this
test, the patient may gradually resume activity. In general, about
one month of rest in bed or chair, followed by graduated activity under
careful supervision is necessary. In cases exhibiting dilatation of the
heart, the return of the apex impulse to its former site, a change to a more
normal character, and the disappearance of the murmurs indicating
a relative mitral insufficiency, are important preliminaries to activity
and must, in selected examples, supplement the exercise test.

Digitalis should be continued in therapeutic doses during this con-
valeseent period. The person of average weight will tolerate about
twenty minims of the standard tineture daily. Some will profit by
larger amounts, Others will exhibit extrasystoles, ventricular tachy-
cardia, nausea, or other cvidences of toxiec action, and should have
the drug at intervals rather than by a continuous method.

Many women tend to gain weight unduly during the months follow-
ing childbirth. The danger of this to the cardiac patient is obvious.
In controlling this matter, studies of the basal metabolism and chem-
ical survey of the blood are desirable and may unmask metabolic or
endocrine defects of importance. Where such refinements are not
available, quantitative restriction of diet with disproportionate redue-
tion in carbohydrate often gives practical results that are satisfactory.
Judicious exercise and thyroid extract given with caution may sup-
plement this diet.

Amnesthesia.—It is our opinion that much of the apprehension of the
possible ill effects of anesthesia in instances of chronic heart disease is not
justified by practical experience. In our series, a judiciously given ether
anesthesia was, without exception, well borne. In these cases, ether
has been preferred to other anesthetics by the operating staff.

Mitral Stenosis—While the not infrequent statement that this lesion is
incompatible with a safe pregnancy is certainly not warranted by experi-
ence, mitral stenosis should be regarded more earnestly than other valvu-
lar defects. This is especially true of cases giving such evidence of great
narrowing of the mitral ring as a lengthy murmur and thrill extending
throughout diastole, constant rapidity of the heart rate, cyanosis,
exertional dyspnea, and signs of stasis however slight. In such cases,
pregnancy should be avoided or terminated. Curiously, the danger of
embolism does not seem to be increased by pregnancy.

One case of mitral stenosis (hospital number 44733) illustrated very
convineingly the mechanism of the Graham-Steell murmur of relative
pulmonary insufficiency. Before labor the signs were those of a
marked involvement of the mitral valve with stenosis and insufficiency
and accentuation of the second sound at the pulmonic area. After
delivery, a soft diastolic murmur appeared at the pulmonic area and
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in the third and fourth spaces to the left of the sternum. With this,
the second sound at the pulmonic area became very faint. In ten
days the diastolic murmur vanished and the pulmonic sound was again
loud and distinet.

Auwricular Fibrillation.—In 1921, Thomas'* remarked that he could
find in all the literature no ‘‘mention of cardiac arrhythmia in pregnancy
or any cases of auricular flutter or fibrillation accompanying that state.”’
To Thomas’ report of a seriously decompensated case with fibrillation
that went through labor without great embarrassment of the heart, I add
four cases showing fibrillation of the auricle. All of these underwent
therapeutic abortion excepting one in whom the arrhythmia was transi-
tory and immediately followed labor. In this case, within a few hours, a
normal rhythm was restored and no cardiac symptoms have since been
experienced.

Auricular fibrillation being most often a sequel of marked mitral
stenosis would, in general, interdict pregnancy. Ilowever, those rare
cases with adequately maintained circulation and some margin of car-
diac reserve power might bear children with reasonable safety.

Auricular Flutter—This oceurred once as an incident immediately
postpartum. It vanished within a few hours and no trace of heart trou-
ble could be detected several months later.

THE PERMANENT EFFECTS OF PREGNANCY ON THE DISEASED HEART

Do pregnancy and labor permanently reduce the reserve power of
the diseased heart? Only careful study of cases for several months or
years postpartum can give a satisfactory answer to this question. In
general, experience indicates that thc seriptural principle applies:
“‘To him that hath shall be given, and from him who hath not shall
be taken away even that which he hath.”” The woman with little
dilatation and fair reserve power in the heart muscle may, six months
after parturition, reveal no decline in cireulatory efficiency, while the
more gravely afflicted show permanent injury. Even among this latter
class, however, are startling exceptions. One may see with astonish-
ment a woman with a narrow mitral ring and permanent auricular
fibrillation, or one with recurring and severe decompensation, pass
through more than one labor without apparent increase in eardiac
discomfort. Satisfying explanations of some of these cases ecannot be
given. Of one matter, however, we may be certain; such good results
depend very largely upon the care given before, during and after
labor. Of greatest importance is the prevention of serious decom-
pensation by the prompt institution of medical treatment with the
earliest onset of its symptoms. If this is accomplished, if the labor
is made free from undue stress by appropriate obstetric measures, and
if resumption of activity postpartum be carefully adjusted to the
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capacity of the heart, the patient may, as a rule, look forward to a
restoration of cardiac reserve power at or near the former level.
For this, there scems good reason. Pregnancy is a physiological
process. Cardiac decompensation aceompanying it is the result of
added burdens largely of a mechanical sort, such as increased blood
volume, inereased body bulk, inereased metabolic demands, high posi-
tion of the diaphragm with its effect on heart and lungs. In the ab-
sence of toxemia, such decompensation is not the result of any inflam-
matory or degencrative process involving the myocardium such as so
generally underlies the cardiac failure of most other states. The
therapeutic problem is, therefore, measurably simpler, more promising
and more successful in pregnancy than under most circumstances.

Examination of some thirty of our cases from six weeks to twelve
months postpartum reveals the satisfactory fact that there are few
exceptions showing either by history or physical signs appreciable de-
cline in cireulatory efficiency as a result of the pregnancy. Execeptions
have been those hecoming obese, those suffering further inroads of
rheumatic infection and one example of syphilitic aortitis that has
continued on the expeeted downward course.

Details of the forty cases upon which this paper is based are found
in the accompanying tabulation. Of the two deaths, one was a case of
influenzal pneumonia with decompensated heart and edema of the
lungs. She entered in a moribund state and died shortly after admit-
tance. The second death was in a case of marked mitral stenosis de-
livered in the Sloane Hospital one ycar before. This patient was
advised to consent to termination of pregnancy, but refused, dying
from acute dilatation the day following admission.

TIIE EFFECT OF CHRONIC IIEART DISEASE UPON THE FETUS

In this series of forty cases, there were ten fetal deaths. Of these,
three were therapeutie abortions, four were stillbirths, one died about
one hour after birth and one was a stillbirth following a postmortem
cesarean section. One maternal death occurred without delivery. As
might be expected, the fetal mortality was greatest in mitral stenosis
with concomitant toxemia of pregnancy. The influence of chronic val-
vular disease of the heart upon the size of the fetus is of interest. The
average weight of the children of the cardiac cases delivered at term
and here reported was six pounds and ten ounces. This may be com-
pared with the average weight at birth of seven and one-tenth pounds
as given by Holt.

SUMMARY
Experience of two years with forty cases of chronic valvular dis-

ease in pregnancy has emphasized the importance of the following
points:
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1. An antenatal clinic is essential in deteeting the early evidences
of decompensation.

2. All eases showing decompensation in any period of pregnancy
should be admitted to the hospital and given medical treatment, no
matter what the stage of pregnancy.

3. Induction of labor should never be attempted in a case of de-
compensation until thorough trial has been made of medical measures.

4. The response to medical treatment of the average case of chronie
valvular disease of the heart in pregnancy is satisfactory, and the same
prineiples govern its treatment as govern the treatment of such cases
not assoeiated with pregnaney.

5. The termination of pregnaney in the presence of ehroniec valvular
disease of the heart is not a matter about which hard and fast rules
can be laid down. Tn general, if decompensation oceurs early in preg-
nancy, or if it does not respond to medical treatment, if it has oceurred
and been severe despite proper eare in previous pregnancies and if the
signs and symptoms indieate serious lesion, termination is usually wise.

6. The method by which pregnaney should be terminated is largely
an obstelrie question, the point of greatest importance heing the guar-
antee of a short and ecasy second stage.

SUMMARY OF CASES

1, Age twenty-six. Gravida 2. Admitted August 31, 1921. Complaint of head-
ache and edema when admitted. Signs of mitral stenosis. IPulse rate 100, Deliv-
ered normally on day of admission. Discharged September 12, 1921, in good con-
dition. Diagnosis: mitral stenosis.

2. Age twenty-two. Primipara. Admitted November 26, 1920. History of
sore throats, scarlet fever and tonsillitis, Admitted with mild cardiac insufficiency.
Signs of imitral stenosis. Delivered at term by Maurieian extraetion. Postnatal
examination, June 14, 1921: No symptoms of heart weakness, slight hypertrophy;
response to exercise, fair. Diagnosis: mitral stenosis, moderate hypertrophy, little
dilatation. General outleok good.

3. Age thirty-seven. Gravida 3. Admitted Deeember 13, 1919, Tonsillitis
and arthritis in 1911, Symptoms of moderate cardiac insufficiency with signs of
mitral stenosis. Blood pressure, 190/130; albuminuria. Improvement under treat-
ment. Normal delivery at term six days after admission, Postnatal examination,
June 14, 1921: Dyspnea on excrtion, moderate hypertrophy of heart; blood
pressure, 190/130. Diagnosis: essential hypertension, mitral stenosis; hypertrophy,
glight dilatation of heart; toxemnia of pregnancy.

4. Age thirty-three. Gravida 3. Admitted January 12, 1921. Pneumonia at 18
followed by heart trouble. Rheumatic fever at 13. Admitted with cardiac in-
sufficiency, considerable hypertrophy and dilatation, and signs of mitral stenosis.
Improvement under treatment. Delivery January 16th by medium forceps. Diag-
nosis: mitral stenosis. Outlook good.

5. Age thirty-onc. Gravida 4. Admitted August 25, 1920. History of diph-
theria and rheumatie fever. Cardiac symptoms for four years. SBigns of mitral
insufficiency on admission. Normal delivery on day of admission. Convaleseence
satisfaetory. Diagnosis: mitral insufficiency.
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6. Age twenty-six. Gravida 2. Admitted April 23, 1921. Past history neg-
ative. Dyspnea and signs of mitral insufficiency on admission. April 23, normal
delivery. Postnatal examination June 28, 1921, showed the heart normal in size,
position, and sounds. Diagnosis: mitral insufficiency, possibly relative.

7. Age twenty-three. Gravida 2. Admitted April 11, 1921. History of cardiac
symptoms for several years. Signs of mitral insufficiency on admission but no
signs of decompensation other than dyspmea on effort. Delivery was normal at
term, April 11th. Postnatal examination July 5, 1921, showed no cardiac symp-
toms. A faint systolic murmur could be heard at the apex of the heart which was
normal in size. Diagnosis: mitral insufficiency.

8. Age thirty-seven. Gravida 6. Admitted December 7, 1920. History of scar-
let fever with kidney trouble at seven years, also a history of chorea and rheumatic
fever. Threatened miscarriage three weeks before admission. Dyspnea with
headache and edema and signs of mitral insufficiency and toxemia of pregnancy on
admission. Blood pressure, 200/130; albuminuria, 100 per cent by volume. Labor
was induced at the sixth month and a stillborn child dclivered. Satisfactory con-
valescence. Diagnosis: mitral insufficiency; toxemia of pregnancy. At postnatal
clinie, May 26, 1921, no complaint of eardiac symptoms was made. There was slight
cyanosis and some edema of ankles, moderate hypertrophy and dilatation, signs
of mitral insufficiency and hypertension. Blood pressure, 206/116. Outlook poor.

9. Age thirty-five. Gravida 4. Admitted January 29, 1920. History of in-
fluenza and malaria. Marked dyspnea and palpitation on admission. There were
signs of mitral insufficicncy. Blood pressure, 146/88. Labor was induced at the
eighth month and a living child delivered. Condition on disecharge was excellent.
Diagnosis: mitral insufficiency. Kxamination in postnatal eclinie, June 14, 1921,
showed dyspnea, and cdema of feet. There was obesity, the left ventricle was
hypertrophied with signs of mitral insufficiency. Blood pressure was 180/110.
Response to exercise was poor. Diagnosis: essential hypertension, obesity, relative
mitral insufficiency. Outlook poor.

10. Age twenty-five. Gravida 3. Admitted August 28, 1920. History of ton-
sillitis and heart trouble. Eeclampsia in 1917, since which, dyspnea, headaches and
edema had been present. Admitted with signs of mitral insufficiency and toxemia
of pregnancy. Blood pressure, 140/80; urine, albumin, 60 per cent by volume with
casts. Five days later, delivery was normal after which the condition improved.
Diagnosis: mitral insufficiency, toxemia of pregnancy.

11. Age thirty-nine. Gravida 7. Admitted October 12, 1920. History of
heart trouble at 6 years and rheumatie fever in 1912, Admitted with edema. a
trace of albumin in the urine, and signs of mitral insufficiency. "Normal delivery
on the day of admission. Diagnosis: mitral insufficiency, slight decompensation.
Examination in postnatal clinic, June 14, 1921, showed moderate hypertrophy and
signs of mitral insufficiency. No dyspnea except on unusual exertion or excitement.
Outlook good.

12. Age thirty-two. Gravida 4. Admitted July 30, 1921. Moderate dyspnea,
edema and ecyanosis on admission. Very obese. In hospital nine weeks before
labor, two weeks of which were spent in bed. Digitalis administered. Considerable
hypertrophy but little dilatation; compensation fairly good. Normal delivery Sep-
tember 12. Condition improved. Diagnosis: mitral stenosis and insufficiency.

13. Age twenty-four. Primipara. Admitted February 3, 1920. Rheumatic
fever at 12. At 21, was in the hospital because of heart condition. Admitted
with marked decompensation, cardiac dilatation and hypertrophy, rate of 140, and
signs of mitral stenosis and insufficicncy. Moderate toxemia of pregnamey. De-
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livery one week later at term by medium forceps. Child stillborn. Postnatal ex-
amination, May 26, 1921, poor response to exercise, marked hypertrophy, moderate
dilatation. Diagnosis: mitral stenosis and insufficiency; toxemia of pregnancy.
Outlook poor.

14. Age thirty-eight. Gravida 4. Admitted June 19, 1920. No antenatal care.
Admitted in labor. Heart: hypertrophy and slight dilatation; some edema, in-
fected teeth. Labor normal. June 28, 1921, at follow-up clinie, complained of dysp-
nea. The heart showed moderate hypertrophy and dilatation, mitral stenosis and
insufficieney with impaired reserve power. Outlook only fair.

15. Age thirty-five. Gravida 2. Admitted July 12, 1921. Rheumatiec fever as
child. Latent cardiac trouble for years. No trouble with heart in labor nine years
before. At sixth month of present pregmancy, had acute tonsillitis followed by
palpitation, rapid, irregular heart action, dyspnea, nervousness. Slight hypertrophy,
rate 130 with periods of grouped extrasystolic irregularities. Systolic and presys-
tolie murmurs at apex. No stasis. Treatment: rest and digitalis with improve-
ment. July 21, Cesarean section. Convalescence and cventual heart condition
satisfactory. Diagnosis: mitral stenosis and insufficiency, acute infectious myo-
carditis following tonsillitis.

16. Age twenty-cight. Primipara. Admitted April 22, 1920. History of polio-
myelitis at 2. Cardiac insufficiency for nine ycars, marked for past six months.
Admitted with edema, albuminuria, and other cvidence of pregnancy toxemia, mitral
stenosis and insufficiency. Blood pressure 188/110. No improvement under treat-
ment. Labor induced at the sixth month, four days after admission, after which,
the heart becume compensated. Diagnosis: mitral stenosis and insuffieiency, sec-
ondary anemia, severe toxemia of pregnancy.

17. Age twenty-four. Primipara. Admitted Iebruary 17, 1921. Admitted
with marked dyspnea, orthopnea, and edema. The heart was so over acting that
no definite evidence of valvular lesion could be made out. There was albuminuria.
Delivery, seventeen days later, was at term and normal, but during labor the pulse
rate was 170 and the quality very poor. Compensation was restored soon after
labor. Postnatal examination, June 14, 1921, showed cardiac hypertrophy ot
moderate grade. Diagnosis: mitral stenosis and insufficiency. Prognosis good.

18. Age twenty-cight. Gravida 3. Admitted July 10, 1920. Influenza and
pneumonia in 1919. Earlier in pregnancy was admitted with dyspnea and edema,
moderate hypertrophy of heart and congestion of lungs and was treated for fifteen
days with improvement. Normal delivery on day of second admission. Convales-
cence satisfactory and condition good when discharged. Diagnosis: mitral stenosis
and insufficiency.

19. Age thirty. Primipara. Admitted September 21, 1920. Rheumatic fever
at 5 and at 10. Known cardiac disease since 12. In the ninth month of pregnan-
cy, partial decompensation with marked hypertrophy and signs of mitral stenosis
and insufficiency. Marked improvement after rest. Normal delivery September
28, 1920, Diagnosis: mitral stenosis and insufficiency.

20. Age twenty-one. Primipara. Admitted February 10, 1920. History of
measles only. Admitted with marked dyspnea and enlargement of the heart, a rate
of 120, and signs of mitral stenosis and insufficiency. Version and breech delivery
at term on day of admission. Postnatal examination, June 28, 1921. Dyspnea on
effort, marked hypertrophy and moderate dilatation. Diagnosis: mitral stenosis
and insufficiency. Outlook fair,

21. Age twenty-eight. Gravida 2. Admitted February 26, 1921. Dyspnea and
edema for two years, worse during pregnancy. Hemoglobin, 35 per cent. Ova of
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uncinaria in stool. Heart: moderate hypertrophy and slight dilatation. Systolic
and presystolic murmurs at apex. Spleen enlarged. Wassermann, . Treatment:
transfusion, digitalization, neosalvarsan. Delivery normal, March 6th. Much im-
proved on leaving hospital. Diagnosis: mitral stenosis and insufficiency.

22, Age twenty-seven. Gravida 4. Admitted August 9, 1920. History of pos-
itive Wassermann reaction. Mild cardiac insufficiency for two months. Admitted
with the signs of mitral stenosis and insufficiency of moderate degree, and of healed
pulmonary tuberculosis. Delivery normal. Diagnosis: mitral stengsis and insuf-
fieieney.

23. Age twenty-cight. Gravida 2. Admitted March 15, 1920. History of
rheumatic fever at 18, of repeated quinsy, of diphtheria and scarlet fever. Heart
trouble for two years. Admitted with hypertrophy and dilatation, signs of mitral
stenosis and insufficiency. Marked improvement followed treatment. April 2, nor-
mal delivery at term. Postnatal examination May 26, 1921. No symptoms of
cardiac insufficiency. Diagnosis: mitral stenosis and insufficiency.

24. Age twenty-six. Gravida 2. Admitted September 26, 1921. Repeated ton-
sillitis, In Sloane ITospital in April, 1920, with toxemia of pregmancy. Labor in-
duced. On admission, decompensated, showing dyspnea, cough, edema. In De-
cember, 1921, in hospital three weeks. Because of decompensation, abortion ad-
vised but refused. September 26, heart hypertrophied and moderately dilated, rate
100, regular. Presystolic and systolic murmurs at apex, stasis at bases of lungs,
massive edema of legs and feet. Advancing decompensation. Death, September
28, 1921, from pulmonary edema.

25. Age twenty-seven. Primipara. Admitted May 25, 1920. Influenza in
1918,  Severe toxemia with blood pressure, 225/120; albuminuria, edema, signs of
mitral stenosis and insufficicncy. Delivery the day following admission by forceps.
Convulsion during labor and iwo afterwards. Full-term stillbirth, Diagnosis:
mitral stenosis and insufficieney, eclamptic toxemia of pregnancy.

26. Age twenty-nine, Gravida 3. Admitted April 17, 1920. Past history in-
cluded influenza and five attacks of rheumatic fever; also, diphtheria, scarlet fever,
tonsillitis, and chorca. Marked cardiac insufficiency, hypertrophy and dilatation.
Delivery, April 29th, was normal at term. Following delivery for ten days had
Graham-Steell marmur, Discharged in good condition. Outlogk satistactory.
Diagnosis: mitral stenosis and insufficiency, transitory reclative pulmonary insuffi-
cieney.

27. Age twenty-seven. Gravida 2. Admitted Mareh 9, 1920. History of
rheumatic fever at sixteem years. Headache and slight cyanosis present but no
dyspnea or edema. There were signs of mitral and aortic insufficiency with mod-
erate enlargement of the left heart. Delivery was normal on the day of admission.
Diagnosis: aortie and mitral insufficieney, mitral stenosis,

28, Age twenty-four. Gravida 1. Admitted March 21, 1920. History of ton-
sillitis, quinsy, and rheumatie fever. Cardize symptoms for ome year. Dyspnea,
orthopnea, edema and some eyanosis on admission. Signs of aortic and mitral
insufficiency with auricular fibrillation and a pulse rate averaging 100. There were
a few coarse rales at the bases of the lungs. By medical treatment, compensation
was restored in five days and the patient left the hospital returning in labor March
21st. Delivery was normal at term. Postnatal examination on June 14, 1920, re-
vealed some cyanosis, a pulse rate of 88 and regular, marked hypertrophy and
dilatation with general outlook poor. Diagnosis: mitral and aortiec insufficiency.

29. Gravida 2. Admitted June 4, 1921. History of dyspnea, edema, and signs
of mitral stenosis and insufficiency beginning with and continuing since first preg-
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naney. Labor, June 10, was terminated by forceps. climinating the second stage,
Postnatal examination, June 28, 1921, showed moderate hypertrophy and dilatation
with excellent compensation. Diagnosis: mitral stenosis and aortic insufficiency.

30. Age twenty-one. Gravida 1. Admitted Oectober 14, 1919. History of several
attacks of rhenmatic fever. Fntered hospital with failing eompensation, cough, and
extreme edema. After six wecks of medieal treatment and a trial labor of five
hours, a cesarean section and sterilization were done. Convalescence Was satis-
factory. Diagnosis: mitral stenosis and insufficiency, possible aortic insufficiency,
functional pulmenary leakage.

3]1. Age thirty-nine. Primipara. Admitted November 17, 1919. History of
rheumatic fever nineteen years before. Admitted in labor with marked edema.
Signs of mitral and aortic insufficicney. ILabor was terminated by a medium for-
ceps delivery November 18, 1919, Postnatal examination, May 26, 1921, showed
marked hypertrophy, little dilatation and fairly good compensation. Diagnosis:
mitral stenosis and insufficiency; aortie insufficiency.

32, Age thirty-nine. Gravida 6. Admitted Marech 17, 1920, History of
measles. Slight eyanosiz and edema on admission. The liver was palpable. Normal
delivery at term fen days later. Condition satisfactory. Postnatal examination,
May 26, 1921, revealed considerable hypertrophy but little dilatation. Diagnosis:
mitral stenosis and aortic insufficiency.

33. Age thirty-eight, Gravida 10. Admitted April 17, 1920. History of sub-
acute rheumatic fever. Dyspnea and marked edema for one month previous to
admission. Signs of mitral stenosis and aortie insufficiency. Delivery was at term,
April 8th, the child living about one hour. Diagnosis: wmitral stenosis and insuffi-
cieney; aortie insufficiency.

34. Age twenty-eight. Primipara. Admitted September 27, 1920. History of
diphtheria at two years, frequent colds and tonsillitis. No eardiac symptoms noted
on admission. Declivery the day of admission was followed by cyanosis and signs
of some enlargement of the right heart with auricular flutter. Eight hours later,
the pulse was normal. Postnatal examination, May 26, 1921, revealed no heart
lesion. Diagnosis: transitory dilatation of the heart with auricular flutter im-
mediately postpartum.

35. Age twenty-four. Gravida 3. Admitted September 27, 1920. No history
of previous illnesses. The physical examination was mnegative cn admission. Im-
mediately following delivery, breathing stopped and the heart became totally ir-
regular with auricular fibrillation. In an hour the respirations were normal and
the heart again regular. The patient left the hospital in good econdition without
evidence of valvular lesion. Diagnosis: transitory aurieular fibrillation immediate-
ly postpartum.

36. Age forty-two. Gravida 13. Admitted May 3, 1921. Rheumatic fever
seventeen years before. Moderate decompensation for two years, Heart showed
dilatation and hypertrophy, rate 92, totally irregular with pulse deficit of 40. Sys-
tolic and diastolic murmurs at apex. Liver and lungs congested. Spent one month
in bed with disappearance of cyanosis and edema and pulse defieit. July 14, re-
entered hospital in labor. Version under ether. Mother’s condition good. Child
died. July 21, 1921, compensation was good and patient’s condition was much
better than on May 3rd. Diagnosis: mitral stenosis and insufficiency; auricular
fibrillation.

37. Age thirty-nine. Gravida 9. Admitted April 13, 1920. Rheumatic fever
and long standing cardiac disease. Cerebral embolism one month before admission.
Heart: moderate hypertrophy and dilatation, aurieular fibrillation, congestion of
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liver and lungs. Incomplete left hemiplegia, Therapeutic abortion in third month.
Diagnosis: mitral stenosis and insufficiency, auricular fibrillation, cerebral embol-
ism. Postnatal examination, May 26, 1921, moderate dyspnea, slight awkwardness
of left side, moderate hypertrophy of heart, with fibrillating auricle,

38, Age thirty-seven, Primipara. Admitted July 24, 1920. History of chorea
and malaria. Cardiac insufficiency for six months becoming severe the last ten
days. Therapeutic abortion, August 5, 1920, in the second month of pregnancy.
Diagnosis: mitral stenosis and insufficiency, auricular fibrillation,

39. Age thirty-five, Gravida 2. Admitted March 25, 1920. Wassermann re-
action, four plus. Moderate hypertrophy of heart with systolic murmur at base.
No decompensation. Normal delivery, March £25th, at term. Postnatal examina-
tion, May 26, 1921: cxertional dyspnea, cdema, evidence of dilatation of the aortic
arch and a systolic murmur at apex and over aortic area. Diagnosis: syphilitic
aortitis. Outlook poor.

40. Age twenty-onc. Primipara. Admitted Mareh 11, 1921. Influenzal pneu-
monia three weeks before. Moribund on admission with extreme cardiae decom-
pensation. Died shortly after admission. Postpartum cesarean seetion, child died.
Diagnosis: postinfectious cardiae decompensation.
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