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Dear Editor,

Tuberous sclerosis complex  (TSC) is a rare autosomal 
dominant neurocutaneous disorder resulting from mutations 
in TSC1 or TSC2 genes.[1] It manifests with epilepsy, 
learning disorders, and skin manifestations.[1] Here, we 
report a classic case of TSC with a novel pathogenic 
mutation in the TSC2 gene.

A 10‑year‑old boy born of a non‑consanguineous marriage 
presented with multiple facial skin‑colored lesions since 
9  months of age. He had a history of epilepsy since 
6 months of age, with delayed speech and motor milestones. 
There was no similar family history. He was the only child, 
born at full term by cesarean section.

On examination, he had a solitary 2  ×  2  cm skin‑colored 
plaque on the forehead. Multiple, firm, skin‑colored papules 
and nodules with smooth surface were distributed bilaterally 
symmetrically over the nose, cheeks, and chin, sparing the 
upper lip  [Figure  1]. Multiple, discrete, firm plaques with 
“peau d’orange” surface were distributed posteriorly on the 
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trunk, with few hypomelanotic macules  [Figure  2]. Oral 
and other mucosae, hair, and nails were normal. Based 
on the presence of angiofibromas, shagreen patches, and 
ash‑leaf macules, a diagnosis of TSC was made, after 
ruling out Multiple Endocrine Neoplasia type  1  (MEN1) 
and Birt–Hogg–Dube syndrome.

Blood investigations, echocardiography, and ultrasound 
abdomen were normal. A  computed tomography  (CT) 
scan of the brain revealed multiple subependymal 
nodules  [Figure  3]. Genetic analysis with “Sanger 
sequencing” targeting the commonly involved exons in 
TSC initially failed to identify any mutation, but subsequent 
“whole‑exome sequencing” revealed the pathogenic 
mutation in exon 12 of the TSC2 gene.

Epilepsy was well controlled with sodium valproate and 
facial angiofibromas were treated with topical sirolimus, as 
the parents were unwilling for surgical procedure. Parents 
were counseled about regular follow‑up for early detection 
of new hamartomas and monitoring any rapid increase in 

Figure 1: Solitary skin‑colored plaque on the forehead with multiple grouped 
angiofibromas over the cheeks, nose, and chin

Figure  2: Multiple skin‑colored plaques on the back with a few 
hypomelanotic macules
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the size of subependymal nodules, to rule out giant cell 
astrocytomas.

Tuberous sclerosis  (first described in 1880 by Bourneville) 
characteristically manifests with skin and systemic 
hamartomas. Recent studies suggest a prevalence of 
approximately one in 20,000 live births.[2] TSC1 and TSC2 
are tumor suppressor genes, located on chromosomes 
9q34.3 and 16p13.3, respectively.[3,4] Their products, 
“hamartin” and “tuberin,” inhibit the mammalian target of 
rapamycin (mTOR), which is an immunosuppressive agent.[4] 
Thus, their mutations occurring at 7 to 20 weeks of gestation 
lead to abnormal tissue structures. Three‑quarters of TSC 
patients are sporadic (spontaneous mutations in 65%), and the 
remaining are familial. The ratio of TSC2 to TSC1 mutations 
in familial cases is 1:1, whereas it is 5:1 in sporadic cases.[3]

Sudarshan et  al.,[4] in an Indian study of 98 TSC patients, 
reported that TSC2 variants were ten times more common 
than TSC1, compared with five times in other populations. 
TSC2 mutations produce a more severe phenotype than 
TSC1 mutations, except in some missense TSC2 mutations 
producing milder disease phenotypes.[5,6] In individuals 
harboring TSC2 mutations, as in our case, Al‑Saleem 
reported greater risk of renal malignancy and Dabora et al. 
reported greater severity of seizures, learning disability, 
mean number of subependymal nodules, tuber count, 
kidney angiomyolipomas, facial angiofibromas, forehead 
plaque, and retinal hamartomas.[3,7] Au  et  al. found that 
male patients have frequent neurological and eye symptoms 
and renal and ungual fibromas.[8]

In our patient, genetic analysis by “whole‑exome 
sequencing” of the blood deoxyribonucleic acid  (DNA) 
was performed on the Illumina sequencing platform. 
A  novel, pathogenic, heterozygous stop‑gain variant in 

exon 12 of gene TSC2  (Chr16:2061972C > A; depth 56X) 
NM_000548.5:c.C1221A:  p.Tyr407* was identified. This 
variant results in a pre‑mature termination codon and has 
not been reported previously in population databases, 
such as 1000 Genomes, Exome Variant Server, Genome 
Aggregation Database, ClinVar, Online Mendelian 
Inheritance in Man and Human Genome Mutation Database 
or in the latest reviews.[9] It is classified as “pathogenic” 
according to the American College of Medical Genetics 
and Genomics guidelines.

To date, more than 1000 gene mutation sites have been 
reported.[10] Frameshift mutations, missense mutations, 
nonsense mutations, splicing mutations, deletions, 
and insertions have been described.[10] The stop codon 
variant  (nonsense mutation), as seen in our case, was 
detected in 15% of cases of TSC2 gene mutations.[4]

The diagnosis of tuberous sclerosis remains a clinical 
one, but genetic testing is helpful in managing the genetic 
implications for the family. Even if no mutation is found in 
the parents of a child with the TSC mutation, there remains 
a 2% chance of having another child with TSC due to 
gonadal mosaicism. Therefore, genetic prenatal diagnosis is 
advised in subsequent pregnancies.

Recent advances in molecular genetics have shed light on 
disease pathogenesis and genotype–phenotype correlation 
and contributed to the development of new treatment 
modalities.[4] Our case with a novel TSC2 gene mutation 
adds to the existing database of pathogenic genetic 
variations causing TSC, but the clinical implications of this 
mutation are yet to be elucidated.
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Figure 3: CT brain scan showing multiple subependymal nodules
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