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Successful Surgical Treatment of Cardiac Complication 
of Graves Disease

Jooncheol Min, M.D.1, Woong-Han Kim, M.D., Ph.D.1, Woo Sung Jang, M.D.1, 
Eun Seok Choi, M.D.1, Sungkyu Cho, M.D.1, Kwang Ho Choi, M.D.2

Cardiac complications such as arrhythmia and heart failure are common in Graves disease. Early detection and 
proper treatment of hyperthyroidism are important because cardiac complications are reported to be reversible if the 
thyroid function is normalized by medical treatment. We report here a case of cardiac complication of Graves dis-
ease that was too late to reverse with medical treatment and required surgical treatment.
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CASE REPORT

A 15-year-old female patient was referred to Seoul 

National University Hospital with palpitation and chest pain. 

Three years previously, she had been diagnosed with Graves 

disease and her transthoracic echocardiogram (TTE) and elec-

trocardiogram had revealed mild mitral regurgitation (MR), 

mild tricuspid regurgitation (TR), and atrial fibrillation (AF); 

however, the patient was lost at follow-up. She had not been 

compliant with medication and had had no medication for at 

least the 3 previous months. One week before she was re-

ferred, she had visited a hospital complaining of general 

weakness, palpitation, chest discomfort, cold sweat, and loss 

of 6 kg of body weight in 3 weeks; she was then diagnosed 

with thyroid storm. After 1 week of medical treatment for 

thyroid storm and improvement of symptoms, she was re-

ferred to Seoul National University Hospital for further 

management.

At the point of time that she was referred, the initial labo-

ratory test showed high serum-free T4 (2.12 ng/dL; normal 

range, 0.70 to 1.80 ng/dL), low serum thyroid stimulating 

hormone (TSH) (＜0.05 μIU/mL; normal range, 0.4 to 4.1 

μIU/mL), and high titer of autoantibodies (thyroglobulin anti-

body, 110 IU/mL; normal range, 0 to 100 IU/mL; TSH re-

ceptor antibody, 13.8 IU/L; normal range, 0 to 1 IU/L) im-

plying autoimmune hyperthyroidism such as Graves disease. 

Grade IV systolic murmur with irregular heart beat was aus-

cultated, and the electrocardiogram revealed AF (Fig. 1A). 

Further, the chest radiograph showed severe cardiomegaly 

(Fig. 2A). The TTE revealed 58.5% of left ventricular ejec-

tion fraction (LVEF), moderate to severe MR with anterior 

leaflet prolapse, moderate TR with mild leaflet prolapse, and 
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Fig. 1. (A) Preoperative electrocardiogram. (B) Electrocardiogram
at 2 years after operation.

Fig. 2. (A) Preoperative chest radio-
graphy. (B) Chest radiography at 2 
years after operation.

68.8 mm of left ventricular end diastolic diameter, which im-

plied left ventricular dysfunction and enlargement (Fig. 3A).

After 11 days of medical treatment, the thyroid function 

test was normalized (free T4, 1.24 ng/dL; TSH, 0.01 μIU/ 

mL), but the heart failure and valvular dysfunction did not 

improve. We concluded that the heart including the valves 

and chordae had already been changed structurally and there-

fore, performed surgery. As intraoperative findings, the mitral 

valve showed diffuse chordae thinning and elongation with 

diffuse leaflet prolapse, and the tricuspid valve showed dif-

fuse chordae thinning and elongation with severe anterior 

leaflet prolapse. Therefore, we performed mitral valvuloplasty 

making two artificial chordae at A2 and A3, respectively, mi-

tral annuloplasty with a 32-mm Cosgrove ring, tricuspid val-

vuloplasty making 4 artificial chordae at the anterior leaflet, 

De Vega-type tricuspid annuloplasty, and Cox maze proce-

dure. After the surgery, the TTE revealed improved cardiac 

function with 66.1% of LVEF, mild MR, and trivial TR, and 

decreased the left ventricular end diastolic diameter to 49.5 

mm (Fig. 3B). The chest radiograph also showed an improve-

ment of the cardiomegaly (Fig. 2B). The patient’s cardiac 

rhythm was AF when she was discharged on postoperative 

day 16 but was converted to normal sinus rhythm from the 

first out-patient follow-up (postoperative day) to the last fol-

low-up (2 years after operation) (Fig. 1B). Her thyroid func-

tion has also been controlled well (free T4, 1.09 ng/dL; TSH, 

1.26 μIU/mL at last follow-up) with medication including or-

al methimazole and levothyroxine.

DISCUSSION

Thyroid hormone has effects on cardiovascular hemody-
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Fig. 3. (A) Preoperative transthoracic echocardiography showing moderate to severe mitral regurgitation. (B) Echocardiography on post-
operative day 9 showing mild mitral regurgitation.

namics through its indirect effect on the peripheral vascula-

ture and body metabolism, and through its direct effect on 

the heart. T3 decreases the systemic vascular resistance (SVR) 

by promoting vasodilation with its genomic and nongenomic 

actions altering the vascular smooth muscle and the endothe-

lial cell function. The decrease in SVR causes the mean arte-

rial pressure to decrease, which, when sensed in the kidneys, 

activates the renin-angiotensin-aldosterone system and in-

creases renal sodium absorption. T3 also increases eryth-

ropoietin synthesis, which leads to an increase in the red cell 

mass. These changes combine to promote increases in the 

blood volume and the stroke volume. At the myocyte level, 

T3 enhances contractility and relaxation of the myocardial 

cells through nontranscriptional effects on various ion chan-

nels and through transcriptional effects that regulate the re-

lease and uptake of sarcoplasmic reticular calcium and phos-

phorylation of phospholamban [1-3].

The most common cardiovascular symptoms and signs of 

hypothyroidism include bradycardia, mild hypertension 

(diastolic), narrowed pulse pressure, cold intolerance, and 

fatigue. Decreased thyroid hormone action causes increased 

SVR, decreased cardiac contractility, and decreased cardiac 

output. Further, it is well known that hypothyroidism is asso-

ciated with accelerated atherosclerosis and coronary artery 

disease with elevated serum lipid levels. A variety of case re-

ports have demonstrated that hypothyroidism may cause a 

prolongation of the QT interval that predisposes the patient to 

ventricular irritability, and torsade de pointes may result in 

rare cases. Most of the changes in the cardiac structure and 

function are potentially reversible with thyroid hormone re-

placement [1,4,5].

In hyperthyroidism patients, the cardiac output increases as 

a result of the combined effect of the increases in the resting 

heart rate, contractility, ejection fraction, and blood volume 

with a decrease in SVR. The condition that results from ex-

cess thyroid hormone may induce cardiac rhythm disturbance 

and heart failure. Almost every hyperthyroidism patient has 

sinus tachycardia, and the incidence of AF among the hyper-

thyroidism patients is approximately 13.8%, which is much 

higher than that of the normal population. Approximately 6% 

of the hyperthyroidism patients show heart failure as an ini-

tial clinical presentation, and half of them have left ven-

tricular systolic dysfunction. Although the symptoms of heart 

failure and LVEF improve after the medical treatment of hy-

perthyroidism, persistent dilated cardiomyopathy develops in 

about one-third of these patients. Heart failure in the hyper-

thyroidism patients is mainly induced by sinus tachycardia or 

AF, as well as hypertension. In particular, a higher incidence 

of mitral valve prolapse has been reported in autoimmune hy-

perthyroidism such as Graves disease and Hashimoto’s dis-

ease [1,2,6,7].

Xenopoulos et al. [8] reported a case of right heart failure 

associated with Graves disease, which required tricuspid valve 

repair for successful treatment of right heart failure. In our 
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case, medical correction of hyperthyroidism was too late to 

reverse the development of persistent dilated cardiomyopathy 

and the structural change of the heart including the valves; 

therefore, surgical treatment was necessary. To the best of 

our knowledge, this is the first case of a cardiac complication 

of Graves disease requiring surgical treatment reported in the 

Korean Journal of Thoracic and Cardiovascular Surgery. As 

an effort to prevent such severe complications, the cardiac 

function and rhythm should be monitored periodically in hy-

perthyroidism patients, and proper treatment of hyper-

thyroidism is essential [7]. Thyroid dysfunction should also 

be checked with a detailed history, physical examination, and 

thyroid function test in every patient with newly onset con-

gestive heart failure.
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