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found that cysts, renal epithelial neoplasm, especially RCC 
and AML were most commonly associated with tuberous 
sclerosis.2

CASE REPORT

An 8-year-old male tuberous sclerosis patient presented 
with hematuria. Ultrasonography kidneys, ureters, and 
bladder revealed multiple cortical cysts in the right kidney 
with a space occupying lesion involving the middle segment 
of  left kidney. Computed tomography scan showed a mass 
lesion of  mixed attenuation with focal hypoattenuation 
in the interpolar region of  left kidney (Figure 1). Left 
radical nephrectomy revealed a 4.4 cm × 4 cm × 3.2 cm 
well circumscribed grayish-yellow soft to firm lesion with 
solid and cystic areas. Careful examination also revealed a 
small 0.5 cm × 0.2 cm × 0.2 cm grayish-white solid firm 
lesion 2 cm away from primary lesion in the upper pole 
with a nearby cortical cyst (Figure 2). The larger lesion was 
reported as Fuhrman Grade 2 - pT1b pNx cM0 clear cell 
RCC and smaller lesion as AML (Figure 2). RCC was CD10, 

INTRODUCTION

Tuberous sclerosis is an autosomal dominant disorder 
involving multiple organ systems with mutations in 
tuberous sclerosis complex 1 (TSC1) or TSC2 occupying 
chromosome 9q34 and chromosome 16p13, respectively. 
TSC1 codes for hamartin and TSC2 for tuberin, the 
complex of  which functions as tumor suppressor gene 
through mTOR inhibition.1 The simultaneous occurrence 
of  angiomyolipoma (AML) with renal cell carcinoma (RCC) 
is uncommon, especially in a young male child. Clear cell 
variant of  RCC is the most common renal cell neoplasm. 
The earlier classification of  AML as hamartomatous lesion 
has been changed to neoplasm in the recent years. Studies 

Case Report

Abstract
Tuberous sclerosis complex commonly involves renal angiomyolipoma (AML). We report synchronous primary renal 
neoplasm’s in an 8-year-old male tuberous sclerosis patient. He presented with hematuria and was found to have a lesion 
of mixed attenuation in the interpolar region of left kidney on computed tomography. Left radical nephrectomy revealed a 
4.4 cm × 4 cm × 3.2 cm circumscribed gray to yellow, soft to firm lesion with solid and cystic areas. Careful examination also 
revealed a 0.5 cm × 0.2 cm × 0.2 cm gray-white lesion in upper pole. On microscopy, the larger lesion was reported as Fuhrman 
Grade 2 - pT1b pNxcM0 clear cell variant of renal cell carcinoma (RCC) and smaller lesion as AML. By immunohistochemistry, 
RCC was CD10 positive, and HMB 45 negative whereas AML was positive for HMB 45 and negative for CD10.
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CA IX positive and negative for HMB 45 whereas AML 
was HMB 45 positive and CD10, CA IX negative (Figure 3).

DISCUSSION

Tuberous sclerosis has a incidence rate of  1 in 60001 80% 
of  TS patients develop renal lesions of  which AML is 
the most common followed by cysts and RCC.1,3,4 AML 
develops very early in the patients with tuberous sclerosis. 
In addition to these identifiable macroscopic diseases, 
renal tissue that is radiologically normal can also have 
microscopic AML.5 Clear cell variant of  RCC was found 
to be the most common epithelial renal neoplasm in 
tuberous sclerosis patients.6 When compared to sporadic 
RCCs, those associated with tuberous sclerosis tend to be 

multiple, affecting younger age with increased female:male 
ratio. Renal lesions are now the second most common 
cause of  death following central nervous system lesions. 
Jun et al. reported three primary renal neoplasms in a 
62-year-old male which were two RCC (chromophobe and 
clear cell variants) and one epitheloid AML.7 According to 
Jimenez et al. who evaluated 11 cases of  tuberous sclerosis 
with AML and renal lesions, clear cell RCC was present 
in six cases with increased female: male ratio. Clear cell 
RCCs were HMB 45 negative and AML were HMB 45 
positive.6 Guo et al. studied RCC in 18 tuberous sclerosis 
patients and found that RCCs are often multiple with 
female preponderance, younger age at diagnosis, and 
AML association in 17 patients.8 Even though multiple 
synchronous renal tumors have been reported in non-
tuberous sclerosis patient,9 Bjornsson et al. found that 
tuberous sclerosis associated RCC occurs much earlier 
than sporadic RCC and was associated with TSC tumor 
suppressor gene.2 In 2009, Khallouk et al. reported a 
35-year-old tuberous sclerosis patient with AML and RCC 
in both the kidneys stressing the importance of  radical 
surgery when malignancy is highly suspected.4 Regular 
follow-up of  the other kidney is essential to monitor the 
occurrence of  AML or RCC. AMLs are known for their 
bilaterality and spontaneous bleeding tendencies which 
require careful follow-up as therapy by embolisation may 
prevent nephrectomy or chronic kidney disease which is 
known to occur in tuberous sclerosis patients.10

Points to Ponder
• Concurrent presence of  AML and RCC is a very 

rare occurrence in a young male child with tuberous 
sclerosis

• A meticulous and systematic examination of  the kidney 
tissue is mandatory to rule out multiple lesions

Figure 1: Ultrasonography (USG) and computed tomography 
(CT) showing an interpolar mass in left kidney. (a) USG – Right 

kidney. (b) USG – Left kidney. (c) CT – Coronal view. 
(d) CT – Axial view
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Figure 2: (a) Gross showing large solid mass lesion and small 
multiple yellowish lesion. (b) Large lesion showing features of 

clear cell renal cell carcinoma and small lesions shows features 
of angiomyolipoma
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Figure 3: Immunohistochemistry - clear cell renal cell 
carcinoma (RCC) positive for RCC (a) RCC CD10 (×100), 

(b) RCC HMB 45 (×100), and angiomyolipoma (AML) positive for 
HMB 45 (c) AML CD10 (×100), (d) AML HMB 45 (×100)
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• Immunohistochemistry proves useful in delineating 
these varied lesions.

REFERENCES

1. Kasper DL, Fauci AS, Hauser SL, Jameson J, Loscalzo J. Harrison’s 
Principles of Internal Medicine. 14th ed. Vol. 18. New York, NY: McGraw-
Hill; 2014. p. 4727.

2. Bjornsson J, Short MP, Kwiatkowski DJ, Henske EP. Tuberous sclerosis-
associated renal cell carcinoma. Clinical, pathological, and genetic features. 
Am J Pathol 1996;149:1201-8.

3. Rakowski SK, Winterkorn EB, Paul E, Steele DJ, Halpern EF, Thiele EA. 
Renal manifestations of tuberous sclerosis complex: Incidence, prognosis, 
and predictive factors. Kidney Int 2006;70:1777-82.

4. Khallouk A, Ahallal Y, Doublali M, Tazi MF, Mellas S, El Fassi MJ, et al. 
Concurrent bilateral renal angiomyolipoma and renal cell carcinoma in a 
patient with tuberous sclerosis complex. Rev Urol 2009;11:216-8.

5. Radhakrishnan R, Verma S. Clinically relevant imaging in tuberous 
sclerosis. J Clin Imaging Sci 2011;1:39.

6. Jimenez RE, Eble JN, Reuter VE, Epstein JI, Folpe AL, 
de Peralta-Venturina M, et al. Concurrent angiomyolipoma and renal cell 
neoplasia: A study of 36 cases. Mod Pathol 2001;14:157-63.

7. Jun SY, Cho KJ, Kim CS, Ayala AG, Ro JY. Triple synchronous neoplasms 
in one kidney: Report of a case and review of the literature. Ann Diagn 
Pathol 2003;7:374-80.

8. Guo J, Tretiakova MS, Troxell ML, Osunkoya AO, Fadare O, 
Sangoi AR, et al. Tuberous sclerosis-associated renal cell carcinoma: A 
clinicopathologic study of 57 separate carcinomas in 18 patients. Am J Surg 
Pathol 2014;38:1457-67.

9. Morelli L, Pusiol T, Piscioli I, Larosa M, Pozzoli GL, Monica B. Concurrent 
occurrence of three primary neoplasms with different hystotype in the same 
kidney, associated with an adenoma of the omolateral adrenal gland: First 
case report. Int J Urol 2006;13:1236-9.

10. Northrup H, Krueger DA. Tuberous sclerosis complex diagnostic criteria 
update: Recommendations of the 2012 International Tuberous Sclerosis 
Complex Consensus Conference. Pediatr Neurol 2013;49:243-54.

How to cite this article: Chakravarthi S, Sekar H, Ramesh B, Sandhya S. Rare Presentation of Angiomyolipoma and Renal Cell 
Carcinoma in a Young Male Child with Tuberous Sclerosis - A Case Report and Review of Literature. Int J Sci Stud 2017;5(4):276-278.

Source of Support: Nil, Conflict of Interest: None declared.


