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ABSTRACT Objective: To evaluate the location of rhabdomyomas in the heart, and the spontaneous regression, clinical and echocardio-
graphic findings and association of rhabdomyomas with tuberous sclerosis.

Materials and Methods: The medical files of 12 rhabdomyoma cases diagnosed between 2005 and 2011 in the outpatient 
clinic of Paediatric Cardiology Department were retrospectively evaluated. Rhabdomyoma diagnosis was based on transthoracic 
echocardiography (TTE) and tuberous sclerosis was diagnosed according to clinical characteristics and imaging methods. 

Results: The mean age at diagnosis of 12 cases, eight (66.6%) male, four (33.3%) female, male/female ratio 2, was 3.3+4.3 
years (3 months-13 years). Seven cases (58.3%) were diagnosed to have definite tuberous sclerosis. Location of rhabdomyomas 
was as follows, seven cases (58.3%) in the left ventricle, two cases (16.6%) in the right ventricle, two cases (16.6%) in both 
ventricles and one case (8.3%) in the right atrium. The mass showed spontaneous regression in four of our cases (33.3%). Left 
ventricular size and systolic functions were normal in all cases. While the majority of the cases were asymptomatic, three cases 
had signs of congestive heart failure and one case had arrhythmia. The tumours of the cases with congestive heart failure were 
surgically excised.

Conclusion: Consistent with the literature, the frequency of definite tuberous sclerosis was 58.3%. While most of the rhabdo-
myomas were located in the left ventricle, 4 (33.3%) cases had spontaneous regression. 
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INTRODUCTION

Tuberous sclerosis complex (TSC) is an autosomal dominant genetic disorder, with an incidence ranging from 
1/6000 to 1/30000. The disease is characterized by hamartomas in organs including brain, retina, skin, lungs, 
kidneys and heart. It frequently leads to cortical dysplasia, subependymal nodules, giant cell astrocytoma, retinal 
astrocytic hamartoma, facial angiofibroma, renal and lung angiomyolipoma and cardiac rhabdomyoma (1). Cardiac 
rhabdomyomas are generally associated with tuberous sclerosis. Rhabdomyomas are seen in approximately 43-
60% of childhood tuberous sclerosis cases (2-4). Although primary cardiac tumours are rare, rhabdomyomas are 
common in infancy and childhood (2). While childhood rhabdomyomas can be asymptomatic, they may present 
with sudden death, fatigue, palpitations, chest pain, arrhythmia or congestive heart failure according to the num-
ber, location and size of the tumours. Echocardiography has an important place in the diagnosis and follow-up of 
rhabdomyomas (5-7). In this present article, we aimed to evaluate the location of rhabdomyomas in the heart, as 
well as the clinical and echocardiographic findings and the association with tuberous sclerosis. 

MATERIAL and METHODS 

The medical files of 12 rhabdomyoma cases diagnosed in the Paediatric Cardiology outpatient clinic between 
2005 and 2011 were retrospectively evaluated. The written informed consents of the parents were obtained. The 
age at diagnosis, gender, neurological and systemic examination findings, transthoracic echocardiography (TTE), 
electrocardiography (EKG), electroencephalography, abdominal ultrasound, abdominal tomography, computed 
tomography (CT) of the brain), brain magnetic resonance imaging (MRI) and ocular findings of the cases were 
recorded. Rhabdomyoma diagnosis was based on echocardiographic examinations, and tuberous sclerosis was 
diagnosed based on clinical characteristics and imaging methods (Figure 1) (8). 

Diagnostic criteria for tuberous sclerosis (8)
Primary characteristics
1. 	 Cardiac rhabdomyoma (single or multiple)
2. 	 Cortical tubers



3. 	 Facial angiofibromas or forehead plaque
4. 	 Hypomelanotic macules (3 or more)
5. 	 Lymphangioleiomyomatosis
6. 	 Retinal nodular hamartomas (more than 1)
7. 	 Non-traumatic ungula or periungual fibroma
8. 	 Renal angiomyolipoma
9. 	 Shagreen patch (connective tissue nevus)
10. 	Subependymal giant cell astrocytomas
11. 	Subependymal nodules

Secondary characteristics
1. 	 Bone cysts
2. 	 Cerebral white matter migration tracts
3. 	 Confetti skin lesions
4. 	 Gingival fibromas
5. 	 Hamartomatous rectal polyps
6. 	 Pitting of the dental enamel
7. 	 Multiple renal cysts
8. 	 Non-renal hamartoma
9. 	 Retinal achromic patch

Definite tuberous sclerosis
2 primary or 1 primary+2 secondary characteristics
Probable TSC
1 primary +1 secondary characteristics
Possible TSC
1 primary characteristic or 2 or more secondary characteristics.

RESULTS

Of the twelve cases, eight were (66.6%) males, and four were 
(33.3%) females with a male to female ratio of 2. The mean age 
at diagnosis was 3.3+4.3 years (3 months-13 years), and eight 

(66.7%) of the cases were in the 0-3 years age group, and four 
(33.3%) of them was more than three years of age. One of the 
cases was diagnosed in the prenatal period by foetal TTE. Accord-
ing to the revised diagnostic criteria of tuberous sclerosis (8), seven 
cases (58.3%) were diagnosed as definite tuberous sclerosis. Apart 
from the three cases having dyspnoea, tachypnea, sinus tachycar-
dia, or hepatomegaly, the physical examination findings of the cas-
es were normal. A grade 3/6 systolic ejection murmur was present 
at the pulmonic area of a case (case 5) due to a mild obstruction 
in the right ventricular outlet that was caused by rhabdomyoma 
(Figure 2). Rhabdomyoma was located in the left ventricle in seven 
of the cases (58.3%) (Figure 3), in the right ventricle in two (25%) 
cases (Figure 4), in both ventricles in two (16.6%) cases (Figure 
5) and in the right atrium in one (8.3%) case (Figure 6) (Table 1). 
Additionally, TTE showed one tumour mass in each seven cases 
(58.3%), two masses in each of the three cases (25%), five masses 
in one case (8.3%), and nine cardiac rhabdomyomas in one case 
(8.3%). Spontaneous regression of the mass was observed in four 
of our cases (33.3%). One of these cases, was the case with nine 
cardiac rhabdomyomas, while three of the tumours disappeared, 
there was a regression in the size of the biggest tumour. Left ven-
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Figure 1. Brain CT scan of a case showing subependymal nod-
ule, one of the primary characteristics of tuberous sclerosis Figure 3. Echocardiographic image of case number 1

Figure 2. Echocardiographic image of case number 5



tricular size and systolic functions were normal in all cases. Holter 

monitoring showed a ventricular tachycardia attack (Figure 7) in 

the case (case 5) with mild obstruction in the right ventricular outlet 

(systolic pressure gradient 28 mmHg). The patient was started on 

beta blocker (propranolol, 3 mg/kg/day) therapy for arrhythmia. 
In 24-months follow-up, the mass reduced in size from 31x18mm 
to 15.6x9.4mm. Repeat Holter monitoring showed no ventricular 
tachycardia attacks, and the medical treatment of this asymptom-
atic case was discontinued. The tumours of the three cases were 
surgically excised as congestive heart failure developed. A 10 year-
old tuberous sclerosis case with a rhabdomyoma located in the 
midseptal region of the left ventricle, additionally had an angio-
myolipoma, approximately 20x10mm in size in the left kidney. 

Statistical analysis
Frequencies, percentages and mean ± standard deviation values 
are given as descriptive statistics. SPSS for Windows version 11.5 
software program was used for statistical analysis.

DISCUSSION

Rhabdomyomas are the most common benign cardiac tumours of 
the childhood (4, 7). Tuberous sclerosis complex is commonly as-
sociated with rhabdomyomas (9, 10). Rhabdomyomas observed in 
majority of the cases with tuberous sclerosis, are multiple, regular 
contoured, noncapsulated white or grey coloured benign intracavi-
tary or intramural tumours that can be located in any part of the 
heart. The ventricles are involved in most cases. Histologically, it 
consists of large cells with glycogen-rich vacuoles. The size of the 
tumour varies between 1 mm and 10 cm. They generally originate 
from the left heart; left ventricle and interventricular septum (11-
15). Atrial rhabdomyomas have also been reported, as seen in one 
of our cases (16). Spontaneous regression is among the important 
characteristics of rhabdomyomas.

Before transthoracic echocardiography was introduced for use, 
rhabdomyomas were generally diagnosed in autopsies. TTE has 
an important place in the diagnosis and follow-up of rhabdomyo-
mas (17). Rhabdomyoma diagnosis can be made by foetal TTE in 
the prenatal period (5-7, 18). The frequency of rhabdomyomas 
in adult tuberous sclerosis cases decreasing to 20% also supports 
spontaneous regression (13, 14). After infancy, approximately 
more than 50% of the rhabdomyomas show a decrease in mass 
(17, 19-22). Spontaneous regression was observed in 4 (33.3%) of 
our cases. The prognosis is excellent in asymptomatic rhabdomyo-
mas. Therefore, if life-threatening hemodynamic disturbances do 
not develop, regular clinical follow-up is recommended as is most 
of our cases.

Foetal echocardiography has an important place in the diagnosis 
of cases in the risk group in the prenatal period, and in the follow-
up of the sizes and number of tumours in cases diagnosed. The 
evaluation of these cases with regards to tuberous sclerosis after 
birth leads to early diagnosis (9, 18, 21). In our case series, tuber-
ous sclerosis was not identified in the postnatal examinations of the 
rhabdomyoma case diagnosed in the prenatal period. 

Rhabdomyomas may lead to sudden cardiac death, or arrhythmias 
including ventricular tachycardia, supraventricular tachycardia and 
preexcitation syndrome, via compression of the cardiac conduction 
system. If these tumours lead to important clinical problems, surgi-
cal excision is recommended as the prognosis is bad (16, 17, 23-
25). Miyake et al (24) determined a frequency of 6% for ventricular 
tachycardia and 10% for preexcitation syndrome in 106 rhabdo-
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Figure 5. Echocardiographic image of case number 8

Figure 4. Echocardiographic image of case number 6

Figure 6. Echocardiographic image of case number 9



myoma cases. Di Liang et al (17) reported a mortality rate of 78% 
in symptomatic cases below one years of age. In our case series, 
ventricular extra-systoles and short term ventricular tachycardia at-
tack due to compression of the cardiac conduction system was 
observed in a case with a tumour filling 2/3 of the right ventricular 
cavity. Arrhythmia was taken under control with medical treatment 
and regression of the tumour in time. 

Rhabdomyomas may be surgically removed when they cause car-
diac failure, obstruction and hemodynamic disturbances (26, 27). 
The tumours of the three cases were surgically excised as they 
caused congestive heart failure. In the post-operative follow-up, 
symptoms of congestive heart failure disappeared.

CONCLUSION

By multidisciplinary approach, we suggest that TTE, ECG and 
Holter monitoring have an important place in the follow-up and 
management of cardiac rhabdomyoma cases and complications in 
the follow-up period can be treated with appropriate and timely 
medical and surgical approaches.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the ethics committee of Gaziantep Uni-
versity Clinical Research Ethics Committee.

Informed Consent: Written informed consent was obtained from 
patients’ parents who participated in this study.
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Table 1. Echocardiographic Findings of the rhabdomyomas 

				    Duration of	 Change in the  
Case	 Gender	 Age	 Echocardiographic findings	 follow-up	 size of the mass

Case 1	 Male	 4 years	 A 11x4 mm mass in the LV, at the 1/3	 2 years	 Mass increased in size by 3x1 mm 
			   superior aspect of the IVS (Figure 1)		  to 14x5 mm. 

Case 2	 Male	 13 years	 A 16x6 mm mass in the midventricular 	 2.5 years	 Mass decreased in size to 
			   septum in the LV 		  11.5x3.5 mm.

Case 3	 Male	 6.5 years	 A low density 35x31 mm mass 	 6 months	 Mass was surgically excised. 
			   adjacent to the posterior wall of the LV,  
			   3 masses in the LV, the smallest being  
			   5x5 mm (Figure 1)

Case 4	 Male	 3 month	 A 26x22 mm mass in the LV 	 1 month	 Mass was surgically excised 
			   adjacent to the septum. 

Case 5	 Male	 1 year	 A large, regular contoured lobulated mass 	 2 years	 Mass 15.6x9.4 mm regressed 
			   31x18 mm in size, filling 2/3 of the RV cavity 		  in size. 
			   and leading to obstruction in the RVOT.		

Case 6	 Female	 1 year	 An apical regular contoured homogenous 	 7 months	 No changes in the size of the mass 
			   mass, 22x20 mm in size attached to the free  
			   wall of the RV.

Case 7	 Male	 1 year	 A 14x12 mm apical mass in the LV, two masses	 6.5 months	 No changes in the size of the mass 
			   12x13 mm in size adjacent to the LVOT. 

Case 8	 Male	 7 months	 A 11x7 mm apical mass in the LV, two masses 	 13 months	 Apical mass was reduced to 
			   9x8 mm in size, adjacent to the mitral valve. 		  4.5x 3.4 mm.

Case 9	 Male 	 9 years	 A hyperechogenic, regular contoured 	 8 months	 No changes in the size of the mass 
			   13x11 mm mass adjacent to the anterior leaflet  
			   of the tricuspid valve in the RA.

Case 10	 Female	 1 years	 Nine regular contoured masses with homogenous 	 9 months	 The three small masses disappeared, 
			   density, mostly located in the apex of the RV, 		  the largest mass was reduced in size 
			   the largest being 13x7 mm.		   to 8x3 mm

Case 11	 Male	 10 years	 Hyperechogenic image 12x5 mm in size 	 2.5 years	 No changes in the size of the mass 
			   in the midventricular septum.

Case 12	 Female	 32 years	 Foetal cardiac rhabdomyoma 	 10 days	 Mass was surgically excised 
			   (Two masses leading to a reduction of LV and  
			   RV cavities, Grade 2 MF, mild aortic stenosis.

LV: left ventricle, LVOT: left ventricular outlet, MF: mitral failure, RV: right ventricle, RVOT: right ventricular outlet, IVS: interventricular septum

Figure 7. Short term ventricular tachycardia attack in the 
Holter ECG of case number 5



Peer-review: Externally peer-reviewed. 

Authors’ contributions: Conceived and designed the experiments 
or case: Aİ, OB, MK, MK. Performed the experiments or case: Aİ, 
DAŞ. Analyzed the data: OB, MK, KY. Wrote the paper: Aİ, SI. All 
authors have read and approved the final manuscript.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study has 
received no financial support

REFERENCES

1.	 Osborne JP, Fryer A, Webb D. Epidemiology of tuberous sclerosis. 
Ann N Y Acad Sci 1991; 615: 125-7. [CrossRef]

2.	 Silverman NA. Primary cardiac tumors. Ann Surg 1980; 191(2): 127-
38. [CrossRef]

3.	 Weiss SW, Goldblum JR. Rhabdomyoma. In Soft Tissue Tumors, 4th 
Ed. St. Louis: Mosby; 2001 p.769-83.

4.	 Harding CO, Pagon RA. Incidence of tuberous sclerosis in patients 
with cardiac rhabdomyoma. Am J Med Genet 1990; 37(4): 443-6. 
[CrossRef]

5.	 Bader RS, Chitayat D, Kelly E, Ryan G, Smallhorn JF, Toi A, et al. Fe-
tal rhabdomyoma: prenatal diagnosis, clinical outcome, and incidence 
of associated tuberous sclerosis complex. J Pediatr 2003; 143(5): 
620-4. [CrossRef]

6.	 Butany J, Nair V, Naseemuddin A, Nair GM, Catton C, Yau T. Cardiac 
tumors: diagnosis and management. Lancet Oncol 2005; 6(4): 219-
28. [CrossRef]

7.	 Gupta A, Narula N, Mahajan R, Rohit M. Sudden death of a young 
child due to cardiac rhabdomyoma. Pediatr Cardiol 2010; 31(6): 894-
6. [CrossRef]

8.	 Roach ES, Gomez MR, Northrup H. Tuberous sclerosis complex con-
sensus conference: revised clinical diagnostic criteria. J Child Neurol 
1998; 13(12): 624-8. [CrossRef]

9.	 Baron Y, Barkovich AJ. MR Imaging of tuberosclerosis in neonates 
and young infants. AJNR Am J Neuroradiol 1999; 20(5): 907-16.

10.	 Quek SC, Yip W, Quek ST, Chang SK, Wong ML, Low PS. Cardiac 
manifestation in tuberous sclerosis: a 10-year review. J Pediatr Child 
Health 1998; 34(3): 283-7. [CrossRef]

11.	 Marx GR, Moran MA. Cardiac tumors. In Allen HD, Gutgesell HP, 
Clark EB, editors. Moss and Adams’ Heart Disease in Infant, Children 
and Adolescents. 7th edition. Philadelphia: Lippincott Williams and 
Wilkins; 2008.p.1479-95.

12. 	Jóźwiak S, Kawalec W, Dłuzewska J, Daszkowska J, Mirkowicz-Małek 
M, Michałowicz R. Cardiac tumours in tuberous sclerosis: their inci-
dence and course. Eur J Pediatr 1994; 153(3): 155-7. [CrossRef]

13.	 Webb DW, Thomas RD, Osborne JP. Cardiac rhabdomyoma and their 
association with tuberous sclerosis. Arch Dis Child 1993; 68(3): 367-
70. [CrossRef]

14.	 Smith HC, Watson GH, Patel RG, Super M. Cardiac rhabdomyomata 
in tuberous sclerosis: their course and diagnostic value. Arch Dis Child 
1989; 64(2): 196-200. [CrossRef]

15.	 Bass JL, Breningstall GN, Swaiman KF. Echocardiographic incidence 
of cardiac rhabdomyoma in tuberous sclerosis. Am J Cardiol 1985; 
55(11): 1379-82. [CrossRef]

16.	 Tejero Hernández MA, Gómez Guzmán E, Tejero Mateos I, Pérez 
Navero JL, Suárez de Lezo Cruz Conde J. Right atrial rhabdomyoma 
and Wolff-Parkinson-White syndrome in an infant with tuberous scle-
rosis. An Pediatr (Barc) 2009; 70(5): 500-2. [CrossRef]

17.	 Di Liang C, Ko SF, Huang SC. Echocardiographic evaluation of car-
diac rhabdomyoma in infants and children. J Clin Ultrasound 2000; 
28(8): 381-6. [CrossRef]

18.	 Başpınar O, Celkan MA, Adlı M, Yılmaz K, Kervancıoğlu S. Fetal 
Rhabdomyoma: Prenatal diagonsis and postnatal outcome. Gaziantep 
Tıp Derg 2008; 14(02): 41-2.

19.	 Freedom RM, Lee KJ, MacDonald C, Taylor G. Selected aspects of 
cardiac tumors in infancy and childhood. Pediatr Cardiol 2000; 21(4): 
299-316. [CrossRef]

20.	 Farooki ZQ, Ross RD, Paridon SM, Humes RA, Karpowich PP, Pin-
sky WW. Spontaneous regression of cardiac rhabdomyoma. Am J 
Cardiol 1991; 67(9): 897-9. [CrossRef]

21.	 Whiteside W, Saba Z, Kurio G. Postnatal growth of rhabdomyoma prior 
to tumor regression. Pediatr Cardiol 2010; 31(4): 541-4. [CrossRef]

22.	 Das BB, Sharma J. Cardiac rhabdomyoma and tuberous sclerosis: 
prenatal diagnosis and follow-up. Indian J Pediatr 2003; 70(1): 87-9. 
[CrossRef]

23.	 Krasuski RA, Hesselson AB, Landolfo KP, Ellington KJ, Bashore TM. 
Cardiac rhabdomyoma in an adult patient presenting with ventricular 
arrhythmia. Chest 2000; 118(4): 1217-21. [CrossRef]

24.	 Miyake CY, Del Nido PJ, Alexander ME, Cecchin F, Berul CI, Tried-
man JK, et al. Cardiac tumors and associated arrhythmias in pediatric 
patients, with observations on surgical therapy for ventricular tachy-
cardia. J Am Coll Cardiol 2011; 58(18): 1903-9. [CrossRef]

25.	 Venugopalan P, Babu JS, Al-Bulushi A. Right atrial rhabdomyoma 
acting as the substrate for Wolff-Parkinson-White syndrome in a 
3-month-old infant. Acta Cardiol 2005; 60(5): 543-5. [CrossRef]

26.	 De Rosa G, De Carolis MP, Pardeo M, Bersani I, Tempera A, De 
Nisco A, et al. Neonatal emergencies associated with cardiac rhab-
domyomas: an 8-year experience. Fetal Diagn Ther 2011; 29(2):  
169-77. [CrossRef]

27.	 Kohut J, Krzystolik-Ładzińska J, Szydłowski L, Smoleńska-Petelenz J, 
Giec-Fuglewicz G, Pajak J. The diagnosis, clinical course and follow-
up of children with cardiac tumours - a single-centre experience. Kar-
diol Pol 2010; 68(3): 304-9.

23İrdem et al. Evaluation of The Patients With RhabdomyomaErciyes Med J 2014 36(1): 19-23

http://dx.doi.org/10.1111/j.1749-6632.1991.tb37754.x
http://dx.doi.org/10.1097/00000658-198002000-00001
http://dx.doi.org/10.1002/ajmg.1320370402
http://dx.doi.org/10.1067/S0022-3476(03)00494-3
http://dx.doi.org/10.1016/S1470-2045(05)70093-0
http://dx.doi.org/10.1007/s00246-010-9731-8
http://dx.doi.org/10.1177/088307389801301206
http://dx.doi.org/10.1046/j.1440-1754.1998.00218.x
http://dx.doi.org/10.1007/s004310050110
http://dx.doi.org/10.1136/adc.68.3.367
http://dx.doi.org/10.1136/adc.64.2.196
http://dx.doi.org/10.1016/0002-9149(85)90508-9
http://dx.doi.org/10.1016/j.anpedi.2009.01.017
http://dx.doi.org/10.1002/1097-0096(200010)28:8<381::AID-JCU2>3.0.CO;2-D
http://dx.doi.org/10.1007/s002460010070
http://dx.doi.org/10.1016/0002-9149(91)90629-Y
http://dx.doi.org/10.1007/s00246-009-9619-7
http://dx.doi.org/10.1007/BF02722750
http://dx.doi.org/10.1378/chest.118.4.1217
http://dx.doi.org/10.1016/j.jacc.2011.08.005
http://dx.doi.org/10.2143/AC.60.5.2004977
http://dx.doi.org/10.1159/000320483

