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Reversible thyrotoxic valvulopathy: A case report
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Abstract

A 52-year-old female was admitted to the hospital with chronic diarrhoea, vomiting, and weight
loss. She also reported dyspnea on exertion, palpitation, and hypertension. She had recently been
diagnosed with Grave’s thyrotoxicosis with carbimazole-induced agranulocytosis with lithium
toxicity. Physical examination revealed signs of thyrotoxicosis with right heart failure with atrial
fibrillation. Thyroid gland examination revealed a diffuse, firm, nontender goiter. On
cardiovascular examination, a grade IIl pansystolic murmur in the mitral area was found. ECG
showed atrial fibrillation. Transthoracic echocardiography showed a flail posterior mitral leaflet
(PML) with severe mitral regurgitation (MR). After initial conservative treatment, radioactive
iodine ablation was done and her dyspnea, leg edema and diarrhoea gradually improved and she
achieved stable thyroid and cardiac function with B blocker only. A follow-up visit after 6 months
documented the absence of cardiac symptoms. There were no murmurs clinically and only mild
MR on echocardiography. This case demonstrates the importance of cardiac evaluation in
hyperthyroidism as treatment of thyroid abnormalities can reverse these cardiac manifestations. /J
Assoc Clin Endocrinol Diabetol Bangladesh, January 2023; 2 (1): 24-27]
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Introduction

Hyperthyroidism has many systemic effects and exerts
many changes on the cardiovascular system. Thyrotoxic
valvulopathy is one of the rare presentations of
hyperthyroidism. Hyperthyroidism can affect cardiac
valves in many ways. Thyrotoxicosis may damage
cardiac valves through a combined effect of direct
myxomatous valve degeneration causing primary valve
insufficiency and hemodynamic volume overload
causing cardiac chamber dilatation and further valve
incompetency.! We present a case of an elderly female
with severe mitral regurgitation (MR) due to mitral
valve prolapse associated with Graves’ disease with
carbimazole-induced agranulocytosis and lithium
toxicity. This case highlights the importance of
maintaining a high index of suspicion for
hyperthyroidism when faced with valvular heart disease
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as treatment of the thyroid abnormalities can reverse
these cardiac findings.

Case presentation

A 52-year-old hypertensive female was admitted to the
hospital with chronic diarrhoea, vomiting, and weight
loss for 3 months. She also reported dyspnea on exertion
and palpitation. Initially, she was admitted to a tertiary
care hospital one month back and after thorough
evaluation diagnosed with Graves’ disease on the basis
of thyroid function test (TFT), thyroid scan, radioactive
iodine uptake (RAIU) test and was put on carbimazole
45 mg daily. After 2 weeks she developed
carbimazole-induced agranulocytosis and switched to
lithium 800 mg/day. A few days later she developed
lithium toxicity (serum lithium was 1.7 mmol/L) with
profuse diarrhoea, vomiting, psychotic behaviour and
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electrolyte imbalance. She was then managed in the
intensive care unit after stopping lithium and was
referred to our hospital. On admission, she was found
mildly anemic, respiratory rate was 28 breaths/min;
pulse was 109 beats/min, irregularly irregular, high
volume; blood pressure 110/70 mm Hg; jugular venous
pressure (JVP) raised 4 cm from sternal angle; mild
ankle edema. The hands were warm and sweaty with
fine tremors. Thyroid gland examination revealed mild
diffuse goiter which was firm, mobile and non-tender
without any signs of thyroid eye disease.

On examination of the cardiovascular system, the apex
beat was shifted to the left, thrusting in character. 1%
heart sound was variable, with pan systolic murmur
present in the whole precordium most prominent in the
mitral area. Her Burch-Wartofsky score on admission
was 40 (10 points for diarrhoea, 10 points for
tachycardia, 10 points for moderate heart failure, and 10
points for atrial fibrillation) being suggestive of an
impending thyroid storm. ECG revealed atrial
fibrillation with a fast-ventricular rate (Figure-1).
Echocardiography showed flail posterior mitral leaflet
(PML) (due to ruptured chordae) with severe MR,
dilated left atrium (LA), mild tricuspid regurgitation
(TR), pulmonary artery systolic pressure (PASP) 70 mm
Hg, no regional wall motion abnormalities (RWMA)

(Figure-2). Chest radiograph showed no acute
pathology.
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Figure-1: ECG showing atrial fibrillation.

Laboratory investigations after admission revealed a
hemoglobin level of 9.8 gm/dl and a total count of WBC
9000/mm’. Serum creatinine was 0.49 mg/dL, albumin
2.77 gm/dL, serum glutamate pyruvate transaminase
(SGPT) 38 U/L, serum alkaline phosphatase 225 U/L,
random blood glucose 5.5 mmol/L. TFT showed TSH
0.02 plU/ml, FT4 was 4.7 ng/ml, FT3 13.9 pg/ml,
thyrotropin receptor antibody (TRAb) 9.54 U/L, serum
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Figure-2: Echocardiographic finding before treatment
showing flail posterior mitral leaflet (?due to ruptured
chordae) with severe mitral regurgitation (MR), mild dilated
left atrium (LA), pulmonary artery systolic pressure
(PASP)=70 mm Hg, and left ventricular ejection fraction
(LVEF) 50%.

Lithium level 0.20 mmol/L.

The patient was initially managed with Lugol’s iodine,
propranolol, phenobarbitone, rivaroxaban, lithium SR,
furosemide  +  spironolactone  (20/50), and
phenoxymethylpenicillin. Radioactive iodine ablation
was done later on. Her dyspnea, leg edema and
diarrhoea gradually improved and she achieved stable

Figure-3: Echocardiographic findings after restoring near
normal thyroid function showing posterior mitral leaflet
(PML) prolapse, moderate mitral regurgitation (MR),
pulmonary artery systolic pressure (PASP) 48 mmHg, and
left ventricular ejection fraction (LVEF) 60%.
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thyroid and cardiac function with B blocker and
levothyroxine 50 ug daily. Follow-up visits after 6
months documented the absence of cardiac symptoms
and no murmur was noted clinically. Repeated
transthoracic echocardiography revealed the intensity of
MR decreased from grade III to grade II (Figure-3) and
then grade I MR (Figure 4) within 6 months of
radioactive iodine ablation.

Figure-4: Echocardiographic findings 6 months after
radioactive iodine (RAI) ablation showing mild (grade I)
mitral regurgitation (MR), pulmonary artery systolic
pressure (PASP) 33 mmHg, and left ventricular ejection
fraction (LVEF) 61%

Discussion

More than 200 years ago, Dr. Caleb Parry, an English
physician, was the first to identify the cardiovascular
consequences of hyperthyroidism.> Our patient
presented with right-sided heart failure due to mitral
valve prolapse with severe mitral regurgitation. A
three-fold higher incidence of mitral valve prolapse
(16.3%) in 126 patients with Grave’s disease compared
to 111 healthy controls (5.4%) was reported around 40
years back.’ Reversible mitral valve prolapse and mitral
regurgitation can also occur in children with
hyperthyroidism, especially those with Graves' disease.*
It is reported that thyrotoxic mitral regurgitation usually
disappears after successful treatment of hyperthyroidism
as in the index case.’ In a study by Syriou et al., a
48-year-old woman with hyperthyroidism and refractory
heart failure was treated for several months, leading to
the resolution of her symptoms and the echo findings.
She also had significant tricuspid regurgitation and
pulmonary hypertension.®

The inotropic and chronotropic effects of thyroid
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hormones, which change cardiac rhythmicity (for
example, atrial fibrillation) or heart muscle function, are
thought to contribute to making changes in thyrocardiac
function. (e.g., hypertrophy and biventricular
enlargement).” There are various known effects of
thyrotoxicosis, particularly Grave's disease, on
connective  tissues. For  instance, Grave's
ophthalmopathy has been linked to the development of
fibroblasts and inflammatory cell infiltrates in the soft
tissue of the extraocular muscles while Grave's
dermopathy is brought on by the deposition of
glycosaminoglycan in the skin dermis.*” Similar
myxomatous changes can also affect the mitral valve
causing significant primary MR in association with
rheumatic valve disease and secondary to heart
failure.'®" As a result, myxomatous degeneration caused
by thyrotoxicosis may potentially directly affect the
connective tissue of heart valves. Excess thyroid
hormone directly affects the heart and circulatory
system, causing intrinsic papillary muscle disease.’ At
the same time, the prolapsed mitral valve, containing
defective collagen fibrils and excess spongiosa, appears
to withstand elevated left ventricular systolic pressures
poorly compared with the normal mitral valve, resulting
in an increased tendency to chordae tendineae rupture.'
Therefore, thyrotoxic valvulopathy should be viewed as
a combination of both primary changes brought on by a
direct damaging effect on the valve structures and
secondary changes brought on by cardiac chamber
dilatation causing valve leaflet malcoaptation.
Furthermore, Autoimmunity is a well-known causative
factor in Graves' disease and recently it has been
mentioned also in the etiology of mitral valve prolapse."
The demonstration of lymphocytic infiltration of the
mitral valve leaflets in patients with chronic
lymphocytic thyroiditis and mitral valve prolapse would
support a possible autoimmune cause for mitral valve
prolapse in patients with autoimmune thyroid
disorders."

Conclusion

Hyperthyroidism should be considered in the differential
diagnosis of heart failure in general and also in
coexisting valvular heart disease. Definite treatment of
hyperthyroidism may escape patients from unnecessary
cardiac intervention.
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