MYXEDEMA HEART
WiLBur E. FLANNERY, M.D. and A. CARLTON ERNSTENE, M.D.

The term “myxedema heart” was first employed by Zondek! in 1918
to describe a syndrome due to myxedema and consisting of enlargement
of the heart, sluggish cardiac movements, electrocardiographic changes,
and congestive myocardial failure. Although Zondek’s observations
have been fully confirmed, it has been well established also that
myxedema only rarely is complicated by congestive heart failure. En-
largement of the heart and changes in the electrocardiogram occur com-
monly, however, and the term myxedema heart has now come to be
applied to these changes even though evidence of congestive failure is
absent. Organic heart disease may also be present, and because of
this, the cardiac abnormalities in any case of myxedema must be shown
to be amenable to therapy with thyroid substance before one can conclude
that they were due to myxedema heart.

The present report is based on eight cases of myxedema in which
electrocardiograms were made at the time the condition was first
diagnosed (table 1). In two of the cases the symptoms had developed
three months and nine years, respectively, after thyroidectomy, while in
the other six, the condition was of spontaneous origin. The age of the
patients ranged from 37 years to 68 years. Five were women and three
were men. The initial basal metabolic rates ranged between —24 per
cent and —41 per cent, and the plasma cholesterol concentrations between
196 mgm. per 100 cc. and 248 mgm. per 100 cc.  The resting pulse rate
ranged from 48 to 78 beats per minute, the systolic blood pressure from
108 to 160 mm. of mercury, and the diastolic pressure from 70 to 100
mm. of mercury.

Roentgenograms of the chest were made in five cases before the insti-
tution of treatment, but in only two of these were additional films made
at a later date. In four of the five cases the transverse diameter of the
heart shadow exceeded one-half the internal diameter of the chest by
0.6 cm. to 1.5 ecm. In the other case, cardiac enlargement appears to
have been present also for the transverse diameter of the heart shadow
after four months of treatment with thyroid substance was 1.8 cm. less
than in the original films.

Electrocardiographic abnormalities were recorded in all eight cases
(table 1). The P-waves were iso-electric or of subnormal amplitude
inall.  The QRS complexes were of low voltage in four, while in a fifth,
although the volitage was within normal limits at the beginning of treat-
ment, thyroid therapy resulted in an increase in amplitude.  In all eight
cases, the T-waves were of low amplitude, iso-eleciric, or inverted in all
three conventional leads. T-IVF was inverted in three of the five cases
in which precordial leads were recorded. Auriculoventricular conduc-
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tion was prolonged in one case but it is not certain that this change was
due to myxedema, since no subsequent tracings were made after the
patient had been receiving thyroid substance. In four cases additional
electrocardiograms were made after the patient had been receiving
thyroid substance for one to five months, and in all, the original ab-
normalities were found to have been corrected.

None of the eight patients presented signs of congestive heart failure,
but five had experienced dyspnea on slight or moderate exertion.

The following case report illustrates the most important features of
myxedema heart not accompanied by congestive heart failure.

CasE REPORT

Case 1: A white married woman, 56 years of age, had experienced
an attack of influenza two years before and shortly afterward noted
swelling of the soft tissues of the head and face and puffiness under the
eyes. The swelling varied in degree from day to day and was usually
worse in the mornings. After one year, swelling, burning pain, and
paresthesia had developed in the hands, and to a lesser degree in the feet.
The sensory disturbances were aggravated by exposure to cold. The
hair had become drier and the skin dry and rough. The weight had
increased, but the actual amount gained was not known. Weakness,
fatiguability, and apathy were prominent symptoms, and there was mild
dyspnea on limited exertion.

Physical examination: The patient was 6114 inches tall and weighed
174 pounds. The face was full and the expression dull. There was
distinet puffiness about the eyes. The hair was thin and dry and the
skin dry and of a lemon-yellow tint. The tongue was full and thick.
There was no palpable thyroid tissue. The lungs were clear on percus-
sion and auscultation. The area of relative cardiac dullness extended
11 cm. to the left of the midsternal line in the fifth intercostal space.
The heart rhythm was regular and the rate 52 beats per minute. A
faint systolic murmur was present over the aortic area. All heart sounds
were of average quality. The peripheral arteries were not appreciably
thickened, and the arterial pressure was 150 mm. systolic and 98 mm.
diastolic. The liver was not enlarged or tender. The hands, forearms,
feet, and lower legs appeared swollen but there was no pitting edema.

Examination of the urine gave normal findings. The red blood cell
count was 4,130,000 per cu. mm., and the hemoglobin content 71 per
cent. The white blood cell count was 6,150 per cu. mm. The plasma
cholesterol content was 263 mgm. per 100 cc., and the Wassermann
and Kahn reactions of the blood were negative.

The basal metabolic rate was —36 per cent. A teleroentgenogram
showed the transverse diameter of the heart shadow to be 16.5 cm. and
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FI1GURE 1: Electrocardiograms of patient discussed in Case 1.
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the internal diameter of the thorax 30 em. An electrocardiogram
(figure 1) showed sinus rhythm with a rate of 58 per minute. The QRS
complexes were of low voltage and the P-waves were iso-electric in all
leads. The T-waves were inverted in leads I, II, and IV F and of low
amplitude in lead IIL.

Armour’s desiccated thyroid was prescribed in doses of three grains
daily for two weeks, and the dosage was then reduced to two grains daily.
Twenty-seven days after beginning treatment, the patient’s weight had
decreased to 151 pounds and there was striking improvement in her
general appearance. The basal metabolic rate was —4 per cent and the
plasma cholesterol content 128 mgm. per 100 cc. The electrocardiogram
(figure 1) was normal except for an iso-electric P-I and a flat T-TII.
The heart rate was 60 beats per minute. The patient was advised to
continue to take two grains of desiccated thyroid daily for one more
month, and then to reduce the dose to one grain daily.

Six months after the institution of therapy, the patient’s general
appearance was quite normal and she complained only of occasional
tingling in the hands. The weight was 129 pounds, the pulse rate 60
beats per minute, and the blood pressure 132 mm. systolic and 84 mm.
diastolic. The basal metabolic rate was —5 per cent and the plasma
cholesterol content 183 mgm. per 100 cc. A teleroentgenogram showed
the transverse diameter of the heart shadow to be 2.5 em. smaller than
at the time of the first examination. The electrocardiogram was within
normal limits except for a low P-I (figure 1). The red blood cell count
was 4,470,000 per cu. mm. and the hemoglobin content 84 per cent.
The patient was advised to continue to take one grain of desiccated thyroid
daily.

DiscussioN

Knowledge of the pathology of myxedema heart is based on the
examination of only a small amount of material®. The significant
changes consist of interstitial edema and more or less myocardial fibrosis.
Coronary artery sclerosis is often present. The increase in the size of
the cardiac shadow in teleroentgenograms has been variously explained
in the past as the result principally of hypertrophy of the heart, dilata-
tion of the heart, or pericardial effusion. The prompt and often con-
siderable diminution in the size of the shadow after the institution of
treatment with thyroid substance is strong evidence against the presence
of any great degree of true hypertrophy. Pericardial effusion is present
at times, but in most cases of myxedema neither the clinical findings nor
the roentgenographic appearance are consistent with the presence of
significant amounts of fluid in the pericardium?®. There is general agree-
ment at present that the cardiac enlargement in myxedema is due chiefly
to dilatation, but interstitial edema may be a minor contributory factor.
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Changes in the electrocardiogram occur even more commonly in
myxedema than does enlargement of the heart. Although many types
of abnormalities have been recorded, the only one that is characteristic
consists of iso-electric or inverted P- and T-waves in all leads. The QRS
complexes, however, are often of subnormal amplitude.

Neither the electrocardiographic abnormalities nor the cardiac en-
largement of myxedema are corrected by the use of digitalis. Thyroid
substance in adequate amounts, on the other hand, brings about a com-
plete return of all changes to normal. Overdosage must be carefully
avoided, and whenever the heart is considerably enlarged or there is a
history of angina pectoris, only small amounts of thyroid should be given.
The effect of treatment on the basal metabolic rate, heart size, and electro-
cardiogram should be checked periodically, and as soon as the maximum
degree of improvement has been attained, the daily dose of thyroid
should be reduced to the lowest level that will maintain this state.

SUMMARY

The roentgenographic and electrocardiographic findings in eight
cases of myxedema heart have been summarized, and one case has been
reported in detail.
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