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A Case Presentation

Abstract
A 51-year-old married woman referred to Nigerian Air Force
hospital Kaduna from a local hospital in Kebbi, Kebbi State, Nigeria
because of persistent epigastric pain that lasted several weeks. The
pain was resistant to any anti acids or proton pump inhibitors. In
addition, she complained of hand shaking, feeling excessive bodily
heat, breathlessness on exertion, recurrent diarrhoea and loss of
weight despite having a very good appetite.
On arrival, the patient was comfortable and in no acute distress.
Her vital signs other than the rapid irregularly pulse rate, were within
normal limits. Her Jugular venous pulsation was slightly elevated,
and her carotid upstroke was normal, and no carotid bruits were
appreciated. However, a symmetrically enlarged, nontender thyroid
gland was palpable, with a bruit over the left lobe. Mild stare and lid
lag were noticed, along with mild tremor of the outstretched hands.
Chest examination revealed no abnormalities. The abdomen was
mildly tender, and the liver palpable 2 cm below the costal margin. A
slight pitting ankle oedema was noted bilaterally.

The results of routing laboratory investigations were
unremarkable except for the abnormal thyroid function tests (TFT’s)
which was consistent with hyperthyroidism. The ECG revealed atrial
fibrillation with a left ventricular hypertrophy. An initial diagnosis
of atrial fibrillation and congestive heart failure (CHF) secondary
to thyrotoxicosis was made. The patient was placed on intravenous
furosemide, oral digoxin and angiotensin-converting enzyme (ACE)
inhibitors. She was also placed on carbimazole 20 mg daily and
atenolol 100 mg daily. Within the next 5 days her ECG spontaneously
converted to sinus rhythm, and her TFTs markedly improved.
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Introduction

Hyperthyroidism imposes a severe strain on the cardiovascular
system, which expresses itself in the clinical feature referred as
thyroid cardiac disease. This is diagnosed when atrial fibrillation
and congestive cardiac failure are present in a hyperthyroid
patient. The cardiovascular manifestations range from sinus
tachycardia to atrial fibrillation and from a high cardiac output
state to congestive heart failure (CHF) due to systolic left
ventricular dysfunction. If the underlying hyperthyroidism is
recognized and treated early, the CHF in such cases can be cured.
This can be demonstrated in the case presented below.
Symbiosis Group

A 51-year-old married woman was referred to Nigerian
Air Force hospital Kaduna from a local hospital in Kebbi, Kebbi
State, Nigeria because of persistent epigastric pain that lasted
several weeks before her referral on 31 October, 2016. The pain
was never relieved by any anti acids or proton pump inhibitors.
In addition to the epigastric pain, she also complained of hand
shaking, feeling excessive bodily heat, breathlessness on exertion,
recurrent diarrhoea and loss of weight despite having a very good
appetite. She denied palpitations, or near or total syncope. She
also denied any history of cigarette, alcohol or drug abuse. The
family history was negative for any significant disease.
On arrival, the patient was comfortable and in no acute distress.
Her vital signs were: pulse 145 beats per minute, irregularly
irregular, blood pressure 120/80 mm Hg, and respiratory rate
18/min. She was febrile. Jugular venous pulsation was slightly
elevated up to 3 cm. The carotid upstroke was normal, and no
carotid bruits were appreciated. A symmetrically enlarged,
non tender thyroid gland was palpable, with a bruit over the
left lobe. Mild stare and lid lag were noticed, along with mild
tremor of the outstretched hands. Chest examination revealed no
abnormalities. Heart examination revealed a non displaced apex
beat, no right ventricular lift, and normal first and second heart
sounds. The abdomen was mildly tender, and the liver palpable
2 cm below the costal margin. A slight pitting ankle oedema was
noted bilaterally.
The results of laboratory investigations included:
haemoglobin, 10.5 g/dL; hematocrit, 34%; white cell count, 3.4 x
10 9/ L; platelets, 150 x 10 9/L; blood urea nitrogen, 18.6 mg/dL;
and creatinine 1.4 mg/dl. Electrolytes as well as cardiac enzymes
were normal. Chest x-ray revealed mild cardiomegaly. ECG
revealed atrial fibrillation with a left ventricular hypertrophy. An
initial diagnosis of atrial fibrillation and congestive heart failure
(CHF) secondary to thyrotoxicosis was made. A blood sample was
taken for a thyroid function tests (TFT).
The patient was started on intravenous furosemide, oral
digoxin and angiotensin-converting enzyme (ACE) inhibitors.
Thyroid function tests ordered on admission revealed a thyroidstimulating hormone (TSH) level of 0.04 μU/mL (normal, 0.39 –
6.16 μU /mL) and a free thyroxine level of T3= 4.4 (normal, 0.52 –

*Corresponding author email: bashiryaks@yahoo.com

A Case Report On Congestive Cardiac Failure Due To Hyperthyroidism

1.85 ng/ml). T4=10.4 (normal, 0.4.8 – 11.6 μg/ml), confirming the
diagnosis of thyrotoxicosis. Over the next few days, the patient’s
condition improved, with complete resolution of hepatomegaly
and fluid overload. She eventually was placed on carbimazole 20
mg daily and atenolol 100 mg daily. Within the next 5 days her ECG
spontaneously converted to sinus rhythm, and her TFTs markedly
improved. However, three months after the commencement of
the carbimazole, her TSH level was 13.6 mU/L; T4 was 9.4 ug/ml,
while T3 was 0.9 ug/ml. Following this result, the carbimazole
was stopped and the patient was continued on the beta blocker
Atenolol. Patient has remained stable since then.

Discussion

A case of severe but reversible systolic Left Ventricular
dysfunction due to undetected hyperthyroidism has been
presented. Failure to recognise the features of hyperthyroidism
early enough as in the case of our patient, has probably led to
the development of congested heart failure. Hyperthyroidism,
can present with a wide variety of signs and symptoms. Typically,
it presents with the features of heat intolerance, weight loss,
sweating, palpitation, tremors, and diarrhoea. If left untreated, it
can cause heart failure. Occasionally, it presents with heart failure
in the absence of any classic symptoms of hyperthyroidism, as is
the case with our patient who was thought to suffer from gastritis
and esophagitis for several weeks before referral to our centre.
Many of the effects of hyperthyroidism, such as tachycardia,
tremors, and nervousness, resemble a state of adrenergic
hyper function. These effects are thought to be mediated by an
increase in the intracellular G protein and an increase in the
number of β receptors [1]. In addition; thyroid hormone can
directly act on the sinus node [2]. Thyroid hormone exerts its
cardiac effects indirectly through its effect on the vasculature
and body metabolism, and directly through its effect on the heart.
Peripherally, triiodothyronine (T3) has been shown to decrease
systemic vascular resistance (SVR) by promoting vasodilatation
[3]. This action is mediated by the direct effect of T3 on vascular
smooth muscle [4]. The resulting decrease in SVR activates the
renin-angiotensin-aldosterone system, leading to retention of
sodium (Na+) and fluid [5]. Thyroid hormone also increases
erythropoiesis. The net effect is a resultant increase in the total
blood volume [6] and stroke volume. At the myocyte level, T3
enters the cell via specific transport proteins, [7] resulting in
enhanced contractility and relaxation [8] of the myocardial cells
through transcription- and non-transcription-mediated effects.
The transcriptional effects lead to increased contractility through
effects on the release and uptake of sarcoplasmic reticular
calcium (Ca++) and phosphorylation of phospholamban [9, 10].
The non-transcriptional effects are mediated by the effect of
thyroid hormone on various ion channels [11]. These cardiac
effects, coupled with a generalized increase in tissue metabolism,
low SVR, an increase in total blood volume, lead to a high cardiac
output state in hyperthyroidism.
Clinically, the effects of excess thyroid hormone on the
cardiovascular system translate into a wide variety of signs and
symptoms, ranging from sinus tachycardia to the development of
severe left ventricular (LV) dysfunction and heart failure. Resting
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sinus tachycardia is the most common finding in hyperthyroidism,
second only to goiter [12]. Thyrotoxicosis is an uncommon cause
of atrial fibrillation, [13] which raises questions about the routine
ordering of TSH levels in all patients with atrial fibrillation, but
it is found in 5%–22% of hyperthyroid patients [14, 15] and
is probably the most common cardiovascular problem that
brings this disease to medical attention. In addition to overt
thyrotoxicosis, the risk of atrial fibrillation is increased with
subclinical hyperthyroidism [16]. The preferential involvement of
the atria in hyperthyroidism is thought to be due to an abundance
of β receptors in the atria [17], the difference in the sensitivity of
the atria and the ventricle to thyroid hormone, and the difference
in autonomic input to the atria and the ventricles [18-20]. In
hyperthyroidism, atrial fibrillation is often undertreated because
it is usually resistant to digoxin; serum digoxin levels are low due
to increased volume of distribution and metabolism [21, 22].
Therefore, higher than normal doses are required for adequate
control of the ventricular rate. Uncontrolled atrial fibrillation of
long duration has been linked to development of “tachycardiarelated cardiomyopathy” in hyperthyroidism [21]. In up to 60%
of cases, sinus rhythm is spontaneously restored within weeks of
attaining a euthyroid state [23].

In addition to therapy aimed at hyperthyroidism, the first line
of treatment of CHF secondary to hyperthyroidism is a β blocker,
except in patients with marked hypotension, reversible airway
disease, and marked bradycardia, especially with second- or
third degree atrioventricular block. Beta blockers not only help
ameliorate the non cardiac symptoms of the disease but also
decrease the heart rate, by controlling, sinus tachycardia and/or
decreasing the ventricular response to atrial fibrillation by action
on the β1 receptors, in addition to other unproven actions[24–26].
These cardiac effects of β blockers also lead to improvement of LV
function. Although non selective β blockers, such as propranolol,
are commonly used in hyperthyroidism due to the theoretical
advantage of blocking the peripheral β2 receptors and their
β1 receptor action on the heart, cardio selective β blockers
can also be used. Although propranolol decreases the free T3
concentration and increases the serum reverse T3 concentration
to a great extent, as compared to non selective β blockers, the
clinical significance of this effect is not known[27,28]. Cardio
selective β blockers, such as metoprolol and esmolol, have been
shown to be effective, as compared to non cardio selective β
blockers in controlling symptoms of thyrotoxicosis [29, 30].
The role of β blockers that possess α receptor blocking
capabilities is less clear. Theoretically, α receptor blockade
should not confer any additional benefits in a disease state
with a low SVR and increased heart rate. In some patients who
cannot tolerate β blockers, such as those with reversible airway
disease, a non dihydropyridine calcium channel blocker, such
as diltiazem, can be used. Diltiazem has been shown to be safe
and effective in ameliorating the hyper adrenergic symptoms
of hyperthyroidism, when compared with β blockers [31, 32].
In addition to definitive therapy, oral or intravenous diuretics
should be used for symptomatic relief. Whether ACE inhibitors
should be started as a part of the initial treatment is not clear,
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as no clinical trial data are available. It is empirically believed
that, an ACE inhibitor should be part of the initial drug regimen,
especially if the ejection fraction (EF) is markedly depressed and
if there is concern about any other etiologic factors. Digoxin is
reasonable with a low EF, fast ventricular rate in atrial fibrillation,
and/or moderate to severe CHF. All cardiac medications can be
gradually withdrawn once the euthyroid state has been achieved,
the LVEF has improved, and sinus rhythm has returned, with
periodic clinical or echo cardio graphic assessment of LV function.
LV function tends to improve within a few weeks of initiation of
treatment of thyrotoxicosis and heart failure. In particular, LV
function improves when the rapid ventricular rate, due to either
sinus tachycardia or atrial fibrillation, is brought under control.

Conclusion

We conclude that hyperthyroidism can cause severe, but
readily reversible, LV dysfunction in relatively young individuals.
We also showed that this disease can be diagnosed by a detailed
history and physical examination, which is a declining clinical
skill, and that the TSH level should be checked as a part of the
initial laboratory work-up of every patient with new-onset CHF.
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