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Abstract

Thyrotoxic cardiomyopathy is a rarely diagnosed disease in patients
coming into the hospital with hyperthyroidism for the first time. The
objective of this case study is to present the rare case of a patient, who
was diagnosed with a thyrotoxic cardiomyopathy for the first time.

A 47-year old Saudi male was presented in the King Abdulaziz
Medical City in Jeddah, Saudi Arabia in March 2017, with a two-week
history of progressive dyspnea, orthopnea, paroxysmal nocturnal
dyspnoea, and atrial fibrillation. Following physical examinations and
investigations, the diagnosis of thyrotoxicosis was performed. Initially,
he was treated with Methimazole, fol-lowed by radioactive therapy,
which resulted in the patient’s full recovery from cardiomyopathy
through the treatment of his thyrotoxicosis.

One of the first symptoms, the manifestation of thyrotoxicosis, is
thyrotoxic dilated cardiomyo-pathy.In most cases,itmay be completely
reversible through the appropriate treatment of the thyrotoxicosis.
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Introduction

myocardial contractility and relaxation, initiation of the

The abnormally elevated serum concentration of the
thyroid hormone is responsible for the myocardial
dysfunction seen in thyrotoxicosis patients!". However,
only 1% of the patients with hyperthyroidism
also manifests cardiomyopathy and symptomatic
congestive heart failure.

The necessity of a normal level of the thyroid
hormone is due to its participation in the regulation
of the various physiological activities of the cardiac
muscles, such as the heart rate, cardiac output,
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transcription of various genes, such as the a-myosin
heavy chain fusion (MHC-a), and receptors, including
the B1-adrenergic receptor?.

In this case study, we present a case of
hyperthyroidism-induced reversible cardiomyopathy,
which was reversed, following the conventional
therapy method. Looking upon such a case, it is clear
that being aware of the cardiovascular complications
of thyrotoxicosis is crucial, as it is an important cause of
mortality in thyrotoxic patients, albeit being reversible.
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Case Report

In March 2017, a 47-year old, healthy Saudi male was
admitted in the King Abdulaziz Medical City with a two-
week history of dyspnea, NYHA class 3- 4, in association
with orthopnea, paroxysmal nocturnal dyspnoea, and
palpitations. Upon physical examination, he was found
with dyspneic condition, anxious, and tremulous, with
a body temperature of 37°C, a blood pressure of 140/60
mm Hg, and an irregular pulse of 170 bpm. His Jugular
Venous Pressure (JVP) was elected up to 10 cm and
upon chest auscultation, bilateral crackles were heard.
The thyroid gland was not palpable.

The investigations showed no abnormality in the
renal profile or cardiac markers. The thyroid function
test (TFT) revealed a suppressed thyroid-stimulating
hormone (TSH) to less than 0.01 mlU/L (0.35-0.94),
with a free thyroxine (FT4) of 40 pmol/L (9-19 pmol/L)
and a free triiodothyronine (FT3) of 24 pmol/L (2.6-5.7
pmol/L). The thyroid-stimulating immunoglobulin level
was observed at an elevated level of 20.7 U/L (negative
< 1.0).

Furthermore, the electrocardiography (ECG)
showed an atrial fibrillation (AF) with a rate of 170
beats/minute. The chest X-ray showed cardiomegaly
and pulmonary oedema (cephalization of the lung
vasculature, septal lines, and peribronchial cuffing).
Through the transthoracic echocardiograms, these
demonstrated a dilated left ventricular and a diffused
global hypokinesia, with an ejected fraction of 26%
and a moderate bi-atrial enlargement. The thyroid
ultrasound demonstrated a diffused goiter.

As a result of the initial investigations, the patient
was treated as a heart failure case with diuretics,
digoxin, metoprolol, ARB, and heparin. However,
following a later thyroid technetium scan, a diffused
and increased thyroid uptake of technetium was clear.
As a result, the patient was diagnosed with a dilated
cardiomyopathy secondary to thyrotoxicosis, and he
was treated with methimazole, and subsequently, with
radioactive iodine, after which, he became hypothyroid,
necessitating a replacement of the treatment to
levothyroxine.

Three months later, the patient’s condition
improved, and he no longer suffered from heart failure.
However, the atrial fibrillation was persistent, so he
underwent electrical cardioversion, with a protocol of
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Figure 1.The thyroid function test during the admission and
follow up. (A) On admission; (B) Four weeks after treatment
and with methimazole (5 mg q8hr); (C) During the initiation
of radioactive iodine therapy; (D) Post radioactive iodine
therapy; (E) After the adjustment of Lthyroxine, with a daily
dose at 100 mcg.

heparin infusion and anticoagulation for a duration of
oneweek.The cardioversion was successful. His ECGwas
converted into sinus rhythm, and the administration of
anticoagulant was discontinued.

The coronary angiography was planned for
the patient for the treatment of ischemia-dilated
cardiomyopathy as a cause of his tachycardia and heart
failure. However, the patient’s condition improved by
controlling his thyrotoxicosis.

The echocardiogram was repeated after six
months, revealing the resolution of the left atrium, the
left ventricle’s enlargement, and the left ventricular
ejection fraction of 60%. The left ventricular ejection
fraction by echocardiograph during admission and the
graph showing the improvement of the left ventricular
ejection fraction from 26%, followed by prevention in
the emergency department to 60% within six months
after the treatment with methiamethazole. Currently,
the patient has a sinus rhythm and is only maintained
on thyroxine for his hypothyroidism, with a regular
follow-up in the endocrinology clinic (Fig. 1).

Discussion

Thyrotoxic cardiomyopathy is a rare form of
thyrotoxicosis, with around 1% of all thyrotoxicosis
cases. Nonetheless, cardiovascular complications,
such as cardiac arrhythmia, cardiomyopathy, heart
failure, and other forms of myocardial dysfunction,
are considered as the number one cause of death in
patients with thyrotoxicosis!2.
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Hyperthyroidism classically begins with non-
specific symptoms, such as weight loss, heat
intolerance, sweatiness, tremor, and anxiety. The
condition may suddenly present itself as cardiovascular
manifestations, such as dilated cardiomyopathy and
atrial fibrillations, both of which had been observed in
this patient®.

To explain incidences of the dilated
cardiomyopathy, one must delve into the realm of
pathological cardiac changes. Dilated cardiomyopathy,
which is seen in patients with hyperthyroidism, are
caused mainly by the effects of triiodothyronine
(T3) rather than by the effects of thyroxine (T4).
Triiodothyronine exerts its effects in both nuclear and
cellular levels. Triiodothyronine thyroid hormones
affect the production, as well as the consumption and
utilization of energy, using myocytes in three different
mechanism®.

Firstly, the alteration of the normal activity of the
oxidative enzymes, namely, the creatine phosphate
and the adenosine triphosphate (ATP), increases the
consumption of oxygen by the myocytes. Secondly, the
thyroid hormone can alter the synthesis of the heavy
chain of myosin from its beta to its alpha forms by
increasing the transcription of Ca** ATPase gene and by
enhancing the uptake of glucose and calcium, which
leads to an increase in myocardial contractility with low
efficiency™. Finally, the third mechanism involves the
increase in the T3 levels, which leads to an increase in
serum angiotensin-converting enzyme, as well as an
increase in the serum erythropoietin. Consequently,
this leads to the increased absorption of sodium by
the kidneys and an increase of the erythrocytes mass,
causing an expansion of the blood volume®,

As for the causation of the atrial fibrillation (cardiac
tachyarrhythmia) in thyrotoxicosis, it is due to the
shortened action potential of the sinoatrial cells in
combination with the fast-diastolic depolarization.
However, relating to the reversibility of the disease,
according to Siu et al®, two-thirds of the patients
suffering from cardiac failure due to hyperthyroidism
had recovered, following the achievement of the
euthyroid state, while the remaining one-third had
persistent dilated cardiomyopathy. Furthermore,
according to Oliveros-Ruiz et al), the recovery
of patients suffering from thyrotoxic dilated
cardiomyopathy for a shorter duration, i.e., <13 months,
is characterized by a response that is better than

those who were given thyroidectomy and antithyroid
medication. Also, in an experimental study, it was
shown that chronic exposure to high levels of thyroid
hormones had led to the permanent remodelling of
the heart, and thus, the normalization of the thyroid
hormone levels failed to induce complete recovery
from dilated cardiomyopathy. It can be concluded that,
if the patient is restored to his euthyroid state, it is likely
that the thyrotoxic cardiomyopathy, due to the left
ventricular dysfunction, will be reversed, provided that
the disease was diagnosed during its early stages and
that the patient was not exposed to high levels of the
thyroid hormones.

In a study of a series of patients with
hyperthyroidism and congestive heart failure, the
mean left ventricular systolic ejection fraction had
increased from 28% to 55% after their treatment for
thyrotoxicosis. The ejection fraction had normalized
in these patients, and an improvement from severe
to mild systolic dysfunction was noted in other two
patients.

The facts of this case directly support the
application of the studies mentioned above. This
patient was diagnosed within two weeks since the
symptoms first began, and thus, was not exposed to
high levels of thyroid hormones for a longer period of
time. This may explain the dramatic response and the
recovery this patient had to the antithyroid treatment
with methimazole and radio-iodine therapies.

Albeit most of the thyrotoxic dilated
cardiomyopathy cases are reversible. As mentioned
above, reports also stated that some of these cases are
irreversible. A possible explanation for the persistence
of this condition may be due to the hyperthyroidisms
and other cardiac diseases that can cause irreversible
changes to the structure of the cardiomyocytes.

Even if the thyrotoxic dilated cardiomyopathy is
caused by a disease other than that of hyperthyroidism,
the treatment of the hyperthyroidism in these patients
isakeyfactorintheresolution of the cardiomyopathy.In
areport made by Umpierrez et al.®, which consisted of a
series of seven cases with hyperthyroidism, complicated
by heart failure and dilated cardiomyopathy, the
patients were given antithyroid medications, and the
treatments for heart failure and the rapid improvement
of the cardiac function followed. Five out of seven
patients recovered completely, the other two showed
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relative improvements from severe to a mild degrees
of cardiac failure and cardiomyopathy. This indicates
that, had the hyperthyroidism in the patients not been
recognized, the possible outcomes would have either
been the progression of the cardiomyopathy to a
severe level or the patient’s death.

Thus, it is essential to increase the awareness
of physicians, such as primary care physicians
or cardiology specialists, about the importance
of examining and investigating the patients for
hyperthyroidism. The early diagnosis and effective
treatment of hyperthyroidism in such patients would
save them from the burden of being admitted to the
hospital and would also save resources, which would
otherwise have been lost in the treatment of the
consequences (see above Magner et al.®).

It should also be noted that it is necessary
to differentiate between the two types of
tachycardiomyopathy:therate-related cardiomyopathy
that develops as a consequence of cardiac rhythm
abnormality, specifically atrial fibrillation, and the
cardiomyopathy that develops as a result of the direct
toxic effect of the thyroid hormones on the cardiac
myocytes. The tachycardiomyopathy responds to the
restoration of normal cardiac rhythms by antiarrhythmic
medications or cardioversion. However, the distinction
is vital in determining when the cardioversions should
be given. In the former case, cardioversions should
be given as soon as possible, while in the latter case,
the patient must reach a euthyroid state, before the
cardioversions are given. Here, we would like to recall
the case, which was reported by Tsai et al'%, where
the cardiomyopathy caused the death of a patient,
who was presented with atrial fibrillation due to
the cardioversions being given prior to the patient’s
thyrotoxicosis being treated, thus, reaching a euthyroid
state.

The patient in this study was initially treated with
methimazole and radioactive iodine, which treated
the hyperthyroidism but, instead, made the patient
hypothyroid. As a result, the team had to treat him then
with levothyroxine, until he had reached the desired
euthyroid state after three months of such treatment.
Following on, the arterial fibrillation could only then
be controlled via electrical cardioversions. What this
proved to us was that the patient’s arterial fibrillation
was not related to thyrotoxicosis.

Conclusions

Following this analysis of thyrotoxic cardiomyopathy
andits effects, itis clear that the screening for subclinical
or overt hyperthyroidism in all patients with insidiously
or abruptly developing cardiac symptomatology
should be a part of the guidelines and/or the protocols
that are used in all emergency and cardiology units.
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