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Cardiac rhabdomyoma, the primary cardiac tumor most often diagnosed in children, is
frequently present in patients with tuberous sclerosis. Most pediatric patients with rhab
domyoma are asymptomatic; however, various electrocardiographic abnormalities can be
detected, such as Wolff-Parkinson-White syndrome, ectopic atrial tachycardia, and atrio
ventricular node dysfunction. We describe the case of a 10-month-old infant girl who had
tuberous sclerosis and multiple cardiac rhabdomyomas. Her electrocardiographic presen
tation was notable for dome-shaped T waves and no ST segment in some leads. To our
knowledge, this electrocardiographic finding has not been described in patients with tu
berous sclerosis and cardiac masses. (Tex Heart Inst J 2014;41(5):530-2)

T

uberous sclerosis is an autosomal dominant disorder characterized by the
development of hamartomas in multiple organ systems, including the skin,
brain, heart, lungs, kidney, and liver. The disease has an estimated prevalence
of 1 in 6,000 individuals.1 The most frequent cardiac manifestation of the disease is
rhabdomyoma, which is thought to occur in at least 60% of children with tuberous
sclerosis. Although these tumors are often clinically silent, they can cause hemodynamic compromise and rhythm disturbances, including ectopic atrial tachycardia,
atrioventricular node dysfunction, and ventricular preexcitation. We report the case
of an infant who was diagnosed with tuberous sclerosis and cardiac rhabdomyomas,
and we discuss our noteworthy electrocardiographic (ECG) findings.
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In February 2012, a 10-month-old girl with a diagnosis of epilepsy and tuberous
sclerosis was referred by our hospital’s pediatric neurology department for cardiac
examination. The girl had been delivered vaginally at 39 weeks’ gestation, with no
complications. Except for an earlier epileptic seizure, no cardiovascular or other systemic symptoms were present. Examination revealed normal growth, multiple hypopigmented skin lesions, a regular cardiac rhythm with no murmur, and normal
vital signs (pulse rate, 120 beats/min; respiratory rate, 32 breaths/min; and blood pressure, 70/30 mmHg). Results of laboratory tests, including a complete blood count,
serum electrolytes, thyroid function, and troponin I, were all normal. No tumors were
detected in the patient’s brain or visceral organs, and a chest radiograph showed no
cardiomegaly. A 12-lead ECG revealed sinus rhythm with dome-shaped T waves and
no ST segment in leads I, III, aVL, and aVF (Fig. 1). The corrected QT interval was
360 ms. Echocardiograms showed multiple rhabdomyomas in the interventricular
septum, the posterior wall of the left ventricle (LV), the papillary muscle of the mitral
valve, and the moderator band of the right ventricle (RV) (Fig. 2). No obstruction of
the intracavitary inflow or outflow tract of either ventricle was apparent. Echocardiograms revealed normal systolic and diastolic function, no hypokinetic or akinetic
regions, and normal sizes and locations of the proximal segments of the right and left
main coronary arteries. A 24-hour Holter ECG yielded the same findings as did the
initial ECG. In June 2012, follow-up examinations in the departments of pediatric
cardiology and pediatric neurology revealed no change.
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Discussion
Tuberous sclerosis is a neurocutaneous syndrome that affects the brain, heart, skin,
and other organs. Józwiak and colleagues2 evaluated 154 patients who had tuberous
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sclerosis and found that 74 had cardiac rhabdomyomas
(48%). The tumors were most often in the RV (35%),
interventricular septum (33%), LV (22%), left atrium
(5%), and right atrium (5%); 61% were clinically silent.
The main clinical manifestations of the tumors were ar-
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rhythmias (23%), murmurs (14.9%), and heart failure
(5.4%). Only one of the 154 patients had LV outflow
tract obstruction. Our patient had multiple rhabdomyomas in the RV, LV, and interventricular septum;
however, we detected no cardiac dysfunction.
Various rhythm abnormalities can occur in tuberous sclerosis. Shiono and colleagues 3 reported that 12
of their 21 patients presented with one or more ECG
abnormalities. Ventricular tachycardia, atrioventricular block, and preexcitation syndrome are most often
reported.4-6 Intramural rhabdomyomas are thought to
interrupt the conduction pathways, lead to ectopic electrical foci or an accessory electrical circuit, and produce
preexcitation.2 Rhabdomyomas naturally regress over
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Fig. 1 Twelve-lead electrocardiograms. Just after the QRS com
plex, dome-shaped T waves are seen in A) leads I and III and
B) leads aVL and aVF, but not in C) leads V1 through V3 or D) V4
through V6.
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Fig. 2 Echocardiograms show rhabdomyomas attached to the
A) interventricular septum (arrow) and B) papillary muscle of the
mitral valve (arrow).
Ao = aorta; IVS = interventricular septum; LA = left atrium;
LV = left ventricle; RV = right ventricle
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time: half of patients experience partial resolution and
18% have complete resolution.2 Because spontaneous
regression is observed, tumor resection is indicated only
in patients whose arrhythmias are refractory to medical
management.
Dome-shaped T waves and an absent ST segment can
suggest hypothyroidism.7 In our patient, the absence of
relevant physical findings, the normal QRS voltages,
and the normal results of thyroid function tests helped
us to rule out hypothyroidism. In addition, her normal
cardiac function and serum troponin I level suggested
a very low probability of cardiac ischemia.
The dome-shaped T waves were not present in all the
ECG leads. This might be due to mechanical compression of the intracardiac masses in the electrical pathway
of the heart. However, we found no relationships between the locations of the tumors and the ECG results.
In patients with tuberous sclerosis, ECG and echocardiography should be performed routinely even when the
results of physical examination are normal. In addition,
it is prudent to monitor these patients closely. Despite
no clinically important findings in our patient, we continued to perform serial examinations. To our knowledge, the ECG finding of dome-shaped T waves and
absent ST segment has not been described previously
in patients with tuberous sclerosis and cardiac masses.
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