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Tuberous sclerosis complex 
(TSC) is a genetic disorder 
that can affect virtually any 
organ in the body. Many 
manifestations can be life 

threatening. We report a case of an 8-year-
old girl with TSC and bilateral renal cell 
carcinoma, which is usually thought to be a 
complication diagnosed in adulthood. 

Case report
An 8-year-old girl presented with diffuse 
abdominal pain of 4 days’ duration, asso-
ciated with fever. The patient had been 
previously diagnosed as a case of tuberous 
sclerosis complex (TSC). Past history reveal-
ed infantile spasms managed with sodium 
valproate, and computed tomography (CT) 
of the brain showed subependymal nodules 
protruding into the lateral ventricles. The 
patient had undergone enucleation of the 
right eye for an astrocytic hamartoma. Initial 
evaluation had not revealed any renal lesions. 
However, no imaging studies had been done 
in the last 5 years.

General examination revealed telangi-
ectatic papules over the cheeks (Fig. 1 A) 
and chin (angiofibromas), flesh-coloured 
soft plaques with prominent follicular 
openings over the right cheek (Fig. 1 B) 
and lumbosacral area (shagreen patches), 
and ash-leaf-shaped macules over the limbs 
(Fig. 1 C) and abdomen. Dental pits were 
also noted. Abdominal examination revealed 
a large mass of 15 × 10 cm involving the 
right hypochondrium and lumbar region.

Ultrasound (US) scan showed bilateral 
renal masses. CT scan of the abdomen 
revealed mass lesions in both kidneys 

(Fig. 1 D). The lesions showed no fat 
attenuation, with areas of necrosis and 
calcifications suggestive of bilateral renal 
cell carcinoma. The parents refused further 
evaluation and treatment.

Discussion
Tuberous sclerosis complex (TSC) is an 
extremely variable genetic disorder that can 
affect virtually any organ in the body. The 
most common findings are benign tumours 
in the skin, brain, kidneys, lungs and heart, 

which can lead to organ dysfunction. TSC is 
highly variable in clinical presentation and 
findings. Diagnosis is made based on the 
updated diagnostic criteria established at 
the Tuberous Sclerosis Complex Consensus 
Conference in 2012. Disease manifestations 
continue to develop over the lifetime of 
an affected individual. Accurate diagnosis 
is fundamental to implementation of 
appropriate medical surveillance and 
treatment, apart from being crucial for 
optimal quality of life of the affected. Many 

Tuberous sclerosis complex (TSC) is an extremely variable genetic disorder that can affect virtually any organ in the body. Disease 
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Fig. 1 A. Telangiectatic papules over the cheeks (angiofibromas); B. Flesh-coloured soft plaques with 
prominent follicular openings over the right cheek (shagreen patches); C. Ash-leaf-shaped macules over the 
limbs; D. CT scan of abdomen showing mass lesions in the right and left kidneys, with no fat attenuation and 
areas of necrosis and calcifications, suggestive of bilateral renal cell carcinoma. 
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manifestations can be life threatening, and appropriate surveillance 
and management are necessary to limit morbidity and mortality.

Renal manifestations occur frequently in TSC, with varying severity. 
Estimated rates of involvement range from 48 to 80%.[1] The most 
common renal lesions are angiomyolipomata and renal cysts, the 
prevalence of both increasing with age. Angiomyolipoma is a benign 
renal neoplasm comprising vascular, smooth muscle and fat elements. 
The estimated incidence of renal cell carcinoma in TSC ranges from 
2.2 to 4.2%[1,2] and occurs primarily in women.[3] The median age of 
diagnosis of renal cell carcinoma in TSC is reported as 28 years, 25 years 
earlier than the average age at diagnosis in the general population. [2,3] 
Although renal cell carcinoma has been reported in children with TSC 
as young as 6 months of age,[4] debate continues over whether TSC 
mutations increase susceptibility to renal cell carcinoma and whether 
TSC-related angiomyolipoma can progress to renal cell carcinoma.[1]

At the time of diagnosis, abdominal imaging should be obtained, 
regardless of age. Magnetic resonance imaging (MRI) is the preferred 
modality for evaluation of angiomyolipomata, because many can 
be fat-poor and hence missed in abdominal CT or US.[5] In CT, the 
only finding that can distinguish angiomyolipoma from renal cell 
carcinoma is intralesional fat. Fat-poor angiomyolipomata are not 
uncommon in patients with TSC. Biopsy is often discouraged, as 
it may cause highly vascular angiomyolipomata to haemorrhage or 
scatter malignant cells from a renal cell carcinoma.[1] But if there 
is doubt and the lesions are growing faster than 0.5 cm per year, a 
needle biopsy or an open biopsy may be considered.[5] Nephrectomy 
is to be undertaken with caution, since these patients are predisposed 
to developing additional masses in the remaining kidney and the 
operation has a high incidence of complications.[1] Prognosis varies, 
as these tumours frequently metastasise.[3]

This case report illustrates the need for early and frequent renal 
surveillance and renal imaging in paediatric patients with TSC. 

Usually thought to be a complication diagnosed in adulthood, 
it is important to remember that although scarce, renal cell 
carcinoma may appear in a paediatric setting. The recommended 
surveillance protocol was poorly followed in our patient. The current 
recommendations (Table 1) suggest MRI of the abdomen at the time 
of diagnosis of TSC and every 1 - 3 years throughout the lifetime 
of the patient[5] to diagnose polycystic disease, renal cell carcinoma 
or other tumours, and to monitor changes in angiomyolipoma. 
Annual clinical assessments of renal function and hypertension 
are also recommended. Although our case report illustrates renal 
complications, we would like to emphasise the importance of total 
surveillance in these patients. Appropriate surveillance and early 
management are crucial to limit morbidity and mortality in this 
disease, and improve quality of life of those affected.
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Table 1. Renal surveillance and management recommendations for TSC[5]

Recommendations for newly diagnosed or suspected TSC*
Obtain MRI of the abdomen to assess for the presence of angiomyolipoma and renal cysts.

Screen for hypertension by obtaining an accurate blood pressure.

Evaluate renal function by determining GFR.

Recommendations for patients already diagnosed with definite or possible TSC
Obtain MRI of the abdomen to assess for the progression of angiomyolipoma and renal cystic disease every 1 - 3 years throughout the lifetime of 
the patient.*

Assess renal function (including determination of GFR) and blood pressure at least annually.*

For asymptomatic, growing angiomyolipoma measuring larger than 3 cm in diameter, treatment with mTOR complex inhibitors is the 
recommended first-line therapy.* 
Selective embolisation or kidney-sparing resection are acceptable second-line therapies for asymptomatic angiomyolipoma.†

Embolisation followed by corticosteroids is first-line therapy for angiomyolipoma presenting with acute haemorrhage.† 
Nephrectomy is to be avoided.†

GFR = glomerular filtration rate; mTOR = mammalian target of rapamycin. 

*Recommendation category I: Based on high-level evidence, there is uniform consensus that the intervention is appropriate (supporting evidence: at least one convincing 
class I‡ study or at least two convincing and consistent class II studies or at least three convincing and consistent class III studies).
†Recommendation category IIA: Based on lower-level evidence, there is uniform consensus that the intervention is appropriate (supporting evidence: at least one convincing 
class II study or at least two convincing and consistent class III studies).
‡Class definitions for supporting evidence:
• Class I: evidence provided by a prospective, randomised, controlled clinical trial with masked outcome assessment, in a representative population.
• Class II: evidence provided by a prospective matched group cohort study in a representative population with masked outcome assessment.
•  Class III: evidence provided by all other controlled trials (including well-defined natural history controls or patients serving as own controls) in a representative population, 

where outcome assessment is independent of patient treatment.
• Class IV: evidence provided by uncontrolled studies, case series, case reports or expert opinion.


