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Abstract
Rationale: Graves’ disease is the most common cause of thyrotoxicosis. Cardiovascular signs and symptoms are frequent in
patients with thyrotoxicosis and right heart failure with severe tricuspid regurgitation (TR) is a rare manifestation of hyperthyroidism.

Patient concerns: A 41-year-old woman with a history of Graves’ disease presented to the emergency department with
worsening generalized edema and dyspnea for a month.

Diagnosis: The laboratory test results revealed suppressed thyroid-stimulating hormone (TSH), elevated levels of free thyroxine
and anti-TSH receptor antibody, and negative anti-thyroid peroxidase and anti-thyroglobulin antibodies. Transthoracic
echocardiography showed severe TR associated with incomplete coaptation of tricuspid valve due to dilated right ventricle
(RV), moderate resting pulmonary hypertension, and preserved biventricular systolic function.

Interventions and outcomes: After 6 months of antithyroid treatment, her thyroid function was restored euthyroid state and
she was fully recovered from right heart failure. Follow-up echocardiography showed complete disappearance of severe TR and
pulmonary hypertension and normalization of RV dimension.

Lessons: Severe TR can be rarely associated with thyrotoxicosis, but this is reversible and can be completely recovered with
normalization of thyroid function.

Abbreviations: AF = atrial fibrillation, HF = heart failure, RHF = right heart failure, TR = tricuspid regurgitation.
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1. Introduction

Graves’ disease is the most common cause of thyrotoxicosis and
can cause cardiovascular complications. Thyroid hormones are
closely related to the function and the structure of the heart.
Excess thyroid hormones induce significant cardiovascular
hemodynamic changes.[1] Arterial hypertension and atrial
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fibrillation (AF) are the most common complications. Heart
failure (HF) and valvular dysfunction have also been rarely
reported.[2] Right heart failure (RHF) is a more uncommon
presentation than left-sided HF in patients with hyperthyroid-
ism.[3] Here, we present a case of uncontrolled thyrotoxicosis-
related severe TR with RHF, fully recovered with the attainment
of euthyroid state.

2. Case presentation

A 41-year-old woman presented to the emergency department
with worsening generalized edema and dyspnea for a month. She
was diagnosed with Graves’ disease at a primary clinic 18months
ago. Methimazole was prescribed for 10months and has been
discontinued for 8months after restoration to normal thyroid
function. However, Graves’ disease relapsed and methimazole
was resumed since last month. Despite treatment, worsening
pedal edema and dyspnea brought her to the emergency room.
At presentation, her blood pressure was 116/73mmHg, heart

rate 91beats/min, respiratory rate 20/min, and body temperature
36.2 °C. Physical examination revealed exophthalmos, a diffuse
goiter, irregular heartbeats with grade 3/6 systolic murmur at the
left lower sternal border, and grade 3 pitting edema at both lower
legs. Chest radiographs showed cardiomegaly with a cardiotho-
racic ratio of 0.56 (Fig. 1A) and small amount of fluid shift on
bilateral decubitus views. An electrocardiogram (ECG) demon-
strated AF at a rate of 87bpm. Laboratory test revealed
suppressed thyroid-stimulating hormone (TSH, 0.007mIU/mL),
elevated levels of free thyroxine (T4, 37.63pmol/L) and anti-TSH
receptor antibody (27.12 IU/L), and negative anti-thyroid
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Figure 1. A, A chest radiograph showing mild cardiomegaly and blunted costophrenic angle. B, Technetium-99m thyroid scan demonstrating diffuse bilateral
enlargement of thyroid gland with intense homogeneous radiotracer uptake suggesting Graves’ disease.
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peroxidase (anti-TPO Ab, 21.23 IU/mL) and anti-thyroglobulin
(anti-TG Ab, 14.70 IU/mL) antibodies. The levels of liver
enzymes were mildly increased (aspartate aminotransferase,
50 IU/L; alanine aminotransferase, 45IU/L) and N-terminal pro-
brain natriuretic peptide was also elevated to 1007pg/mL.
Technetium-99m thyroid scan showed bilateral diffuse enlarge-
ment of thyroid gland and intense homogeneous radiotracer
uptake, consistent with Graves’ disease (Fig. 1B). Transthoracic
echocardiography was performed to assess the etiology of HF
and demonstrated severe tricuspid regurgitation (TR) associated
with incomplete systolic coaptation of tricuspid valve due to
Figure 2. Transthoracic echocardiography at the time of diagnosis of severe tricus
a color Doppler image, and (C–D) moderately increased pulmonary artery systolic
LA= left atrium, LV= left ventricle, RV= right ventricle; asterisk=pleural effusion.
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dilated right ventricle (RV) (Fig. 2A, B), moderate resting
pulmonary hypertension with pulmonary artery systolic pressure
of 59mmHg (Fig. 2C, D), normal left ventricular (LV) dimension,
normal LV systolic function with ejection fraction of 59%,
borderline elevation of LV end-diastolic pressure with E/E0 ratio
of 12.5, and preserved RV systolic function. She underwent
enhanced chest computed tomography to identify the presence of
pulmonary thromboembolism as a cause of RHF, which showed
bilateral pleural effusion, minimal ascites, and no evidence of
pulmonary embolism. Generalized edema and dyspnea were
gradually improved with administration of furosemide, propran-
pid regurgitation (TR) showing (A) dilated right ventricle, (B) severe TR (arrow) on
pressure of 59mmHg with inferior vena cava plethora. IVC= inferior vena cava,



Figure 3. Six-month follow-up echocardiographic images after attainment of euthyroid state showing (A) normalized size of the right ventricle, (B) near complete
resolution of tricuspid regurgitation (arrow), and (C–D) normalization of pulmonary artery systolic pressure and inferior vena cava diameter. IVC= inferior vena cava,
LA= left atrium, LV= left ventricle, RV= right ventricle.
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olol, and methimazole. After 6 months, euthyroid state was
restored. In addition, follow-up ECG showed spontaneous
conversion to normal sinus rhythm. Echocardiography revealed
scanty TR with normalization of RV dimension and pulmonary
artery systolic pressure of 27mmHg (Fig. 3). Diuretics and beta-
blocker were discontinued and methimazole was gradually
tapered. She has been doing well and thyroid hormone levels have
been maintained within the normal range for 6months.

3. Discussion

Graves’ disease is an autoimmune disorder characterized by
hyperthyroidism or thyrotoxicosis, a state of excessive thyroid
hormones. Thyroid hormones have considerable effects on the
energy metabolism of the heart, regulating cardiac function, and
cardiovascular hemodynamics. In thyrotoxicosis, overproduced
thyroid hormones lead to hemodynamic changes of the
cardiovascular system.[1]

Graves’ disease can cause thyrotoxic heart disease if left
untreated or poorly controlled. Systemic arterial hypertension,
tachyarrhythmias including AF and supraventricular premature
complexes (SPC), and pulmonary hypertension are well recog-
nized cardiac complications.[1] Left ventricular failure, isolated
RHF, and valvular dysfunction rarely complicate even in young
patients without pre-existing heart disease.[4] A prospective study
by Tsymbaliuk et al[5] showed that 75 out of 1194 patients with
Graves’ disease (6.3%) presented with cardiovascular symptoms.
Systemic hypertension was the most common manifestation
(95%), followed by AF, SPC, HF, and pulmonary hypertension.
In 2% to 25% of patients, these problems improved after
antithyroid treatment.
3

In general, the etiology of significant TR is secondary in ≥90%
of cases and is caused by dilation of right heart due to pressure or
volume overload resulted from left-sided valve disease or left
ventricular failure.[6] The mechanism of thyrotoxicosis-associat-
ed TR is not fully understood and is thought to be related to
increased total blood volume and resting heart rate, changes in
myocardial contractility, and decreased peripheral vascular
resistance.[7] The resultant hyperdynamic circulation may alter
the function and mechanics of thin-walled RV, leading to
dilatation of the right heart, which contributes to further
aggravation of TR.[8]

Since severe TR is associated with poor outcomes and
worsening HF, medical or surgical treatment is indicated in
patients with severe symptomatic TR. Because of limited
knowledge about natural history and outcomes of medical or
surgical intervention for TR, the treatment decision making is
often challenging. The etiology of TR is a major determinant of
the treatment strategy. For secondary TR, treatment focuses on
appropriate medical therapy for pressure or volume overload and
surgical treatment is performed only for selected patients.[9]

This patient with uncontrolled Graves’ disease presented with
cardiovascular symptoms including biventricular HF and AF.
Among them, RHF associated with severe TR was the dominant
problem. Because the patient was a young woman, we also took
into consideration the possibility that an undiagnosed underlying
condition, such as primary pulmonary arterial hypertension, was
exacerbated by thyrotoxicosis. However, in this patient, restoring
to the euthyroid state led to complete resolution of severe TR and
signs of HF. It is thought to be related to the normalization of
overactivated circulatory dynamics, resulting in reduced pressure
or volume overload on the right heart.

http://www.md-journal.com


Lee et al. Medicine (2021) 100:51 Medicine
In conclusion, thyrotoxicosis is a rare but reversible cause of
symptomatic significant TR. Clinicians should keep hyperthy-
roidism in mind as one of the differential diagnoses of
symptomatic TR.
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