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Abstract: The objective of this report is to present a case of Graves’ thyrotoxicosis-induced cardiomyopathy. This is a case of a 26 year
old woman that presented with severe symptomatic congestive heart failure and was subsequently diagnosed with dilated cardiomyo-
pathy secondary to Graves’ disease. Despite an initial left ventricular systolic ejection fraction of 20% on echocardiography, treatment
with anti-thyroid agents led to rapid improvement of her clinical status and normalization of her ejection fraction. The proposed mecha-
nisms underlying the development of systolic dysfunction in thyrotoxicosis are discussed and the literature on similar cases previously
reported is highlighted. Cardiomyopathy should be considered even in young patients with Graves’ thyrotoxicosis.
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Introduction

Graves’ thyrotoxicosis has profound cardiovascular
effects; however, it rarely causes heart failure in oth-
erwise healthy patients. Cardiomyopathy is the initial
clinical presentation in approximately 6% of patients
with hyperthyroidism,' but less than 1% develop dilated
cardiomyopathy with impaired left ventricular systolic
function.” Conventional treatment for hyperthyroid-
ism usually reverses these cardiac complications.?
In this case study we describe a case of Graves’
hyperthyroidism-induced transient cardiomyopathy.

The Case

A 26 year old, previously healthy, post partum patient
presented with two weeks history of dyspnea (grade 4)
with progressive course, orthopnea, paroxysmal noc-
turnal dyspnea, and palpitation. She noted heat intoler-
ance, sweating, and tremor. She had a2 month old baby
boy who was breast feeding. There was no previous
history of cardio-respiratory diseases, diabetes mel-
litus, or hypertension. On examination of the patient,
temperature was afebrile (37 °C), respiratory rate was
28 per minute, and blood pressure was 135/70 mmHg
with a regular pulse of 125 beats per minute. She had
a staring look with Graves’s orbitopathy—moderate
exophthalmus and lid retraction but no lid lag. The
thyroid gland weighed 40 grams. The hand was moist
and hot with tremor. The cardiovascular examina-
tion was remarkable for a jugular venous pressure of
10 cm above the sternal angle, a displaced apex beat,
S3, and bilateral pitting edema. Bilateral crackles were
heard on chest auscultation. Chest radiograph showed
cardiomegaly (Fig. 1). Electrocardiogram showed
sinus tachycardia and non specific T wave changes.
Atrans thoracic echocardiogram showed a moderately
dilated left ventricle with severe global systolic dys-
function (Ejection Fraction: 20%-25%). There was
severe diastolic dysfunction, moderate RV systolic
dysfunction, and moderate pulmonary hypertension.
Laboratory investigation (September 2009) showed
the following: TSH < 0.005 m IU/L (0.27-4.2), Free
T4 > 100 pmL/L (12-22), Free T3 > 50 pmol/L
(2.8-7.1), TSH receptor antibody was elevated
32 w/L (normal < 1), anti-TPO > 2000 1u/mL
(1-16) and anti-thyroglobline > 5000 iu/mL (5-100).
She had normal blood count, electrolytes, liver, and
cardiac enzymes. Thyroid technetium scan showed
diffuse toxic goiter secondary to Graves’s disease.

Figure 1. Chest X-ray, PA view showing cardiomegaly with left ventricular
configuration and pulmonary congestion.

The diagnosis of dilated cardiomyopathy—probably
secondary to Graves’ disease—was made and the
patient was treated with diuretics, digoxin, B-blocker,
and ACE inhibitor. After the results of her thyroid
function tests and her scan were obtained, she was
started on anti-thyroid drug, Carbimazole. The patient
significantly improved. Six weeks later she was clini-
cally and biochemically euthyroid. Her heart failure
medication was discontinued but she was maintained
on a small dose of Carbimazole. A repeat echocar-
diogram (November 2009) showed normal LV and
RV systolic function with ejection fraction of 55%.
After completion of her breast feeding, carbimazole
was stopped for 5 days and thyroid Technetium scan
demonstrated persistent diffuse toxic goiter second-
ary to Graves’ disease. Subsequently, she received
radioactive iodine treatment (June 2010) with steroid
coverage, after which she became hypothyroid and
was started on levothyroxin replacement. As of this
study she is on thyroxin replacement and all of other
medications were stopped. Reversible cardiomyopa-
thy without arrhythmia secondary to Graves’s thyro-
toxicosis was demonstrated in this case.

Discussion

In hyperthyroidism, heart failure may occur in the
absence of underlying heart disease as reported in
children by Cavallo et al.* Reduced left ventricular
contractile reserve may impair the ability to raise
cardiac output to match the increase of peripheral
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metabolic demand. Left ventricular hypertrophy
may result in impaired left ventricular filling, in par-
ticular when associated with accelerated heart rate.
Atrial fibrillation may further compromise left ven-
tricular filling because of loss of the atrial contribu-
tion and a rapid ventricular response rate. In addition,
increased myocardial oxygen demand may ensue
myocardial ischemia, particularly in the presence
of coronary artery disease or spasm, and may con-
tribute to the occurrence of heart failure.” Adverse
cardiovascular effects of hyperthyroidism are well
documented in literature.®® In most cases, dilated car-
diomyopathy becomes an unusual manifestation and
clinicians should be aware because it is reversible.?
High output biventricular heart failure with normal
or decreased systemic and pulmonary vascular resis-
tance is the expected cardiovascular complication of
hyperthyroidism.”!°

Isolated right heart failure, variable degrees of
tricuspid regurgitation, pulmonary hypertension, or
different combinations of the three in patients with
thyrotoxicosis have been in frequently reported.®
Different studies have also demonstrated that
thyroid hormones have a direct effect on myo-
cardial contractility and left ventricle diastolic
function. Hyperthyroidism also has its potential
effects on the peripheral circulation, with docu-
mented increases in blood volume, decreases in
peripheral resistance, increases in mean blood
pressure, and proven increases in atrial natriuretic
factor.!” Chronic tachycardia and arrhythmia (eg,
atrial fibrillation) have been reported as causes of
cardiomyopathy.'? Few reports documented clinical
cases of thyrotoxicosis that presented as low car-
diac output."® There was only one report of four
cases of thyrotoxicosis associated with irreversible
cardiomyopathy.'* The vast majority of studies in
patients with subclinical hyperthyroidism showed
an increased left ventricular mass, which was some-
times accompanied by impaired ventricular relax-
ation.'>!' Thyrotoxicosis has also been shown to
prevent the rise of left ventricular ejection fraction
during exercise.”” In a study of a series of seven
patients with hyperthyroidism and congestive heart
failure, the mean left ventricular systolic ejection
fraction increased from 28% to 55% after treatment
for thyrotoxicosis. The ejection fraction normalized
in 5 patients, and an improvement from severe to

mild systolic dysfunction was noted in the other
two patients.!” Two case reports of middle-aged
patients with heart failure and with an ejection frac-
tion around 35% nearly normalized after treatment
of the patients’ hyperthyroidism.'»" In general,
heart failure is reversible and responds dramatically
to hyperthyroidism treatment.

Conclusion

The diagnosis of cardiomyopathy secondary to
Graves’ hyperthyroidism should be considered in any
patient—regardless of age—with clinical manifesta-
tions of cardiomyopathy of unknown etiology. An
assessment of thyroid hormone status in patients with
heart failure might permit the identification of patients
with dilated cardiomyopathy and thyrotoxicosis who
are likely to have reversible cardiac failure.
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