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ABSTRACT

Drug-Resistant Epilepsy is the continuation of seizures despite administering two tolerable 
antiepileptic drugs at the appropriate dose and time, which are selected according to the 
type of seizure. Growth retardation, focal neurological findings, organic brain lesions, 
specific EEG disorders, and epilepsy in the family are risk factors for resistant epilepsy. 
Tuberous sclerosis is a multisystemic and autosomal dominant genetic disease with 
hamartomas in many organs such as the skin, central nervous system, kidney, and lungs. 
Brain hamartomas and other central nervous system lesions cause resistant epilepsy in 
tuberous sclerosis.
In this article, we present a 16-year-old patient with tuberous sclerosis who was followed 
up with the diagnosis of resistant epilepsy, despite typical physical examination findings. 
This research emphasised that tuberous sclerosis should be kept in mind in the aetiology 
of resistant epilepsy and how important physical examination is.
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ÖZ

İlaca Dirençli epilepsi; nöbet tipine uygun seçilmiş, tolere edilebilen iki antiepileptik ilacın 
uygun doz ve sürede verilmesine rağmen nöbetlerin devam etmesidir. Gelişme geriliği, 
fokal nörolojik bulguların olması, organik beyin lezyonu olması, spesifik EEG bozukluğu 
ve ailede epilepsi varlığı dirençli epilepsi açısından risk faktörleridir. 
Tüberoskleroz hastalığı deri, merkezi sinir sistemi, böbrek ve akciğer gibi birçok organda 
hamartomlarla seyreden, multisistemik, otozomal dominant geçişli genetik bir hastalıktır. 
Tuberoskleroz hastalığında görülen beyin hamartomları ve diğer santral sinir sistemi 
lezyonları dirençli epilepsinin ortaya çıkmasına neden olmaktadır.
Bu yazıda dirençli epilepsi tanısıyla takip edilen, tipik fizik muayene bulguları olmasına 
rağmen 16 yaşında Tuberoskleroz tanısı alan hasta sunuldu. Dirençli epilepsi etyolojisinde 
Tuberosklerozun akılda tutulması gerektiği ve fizik muayenenin ne kadar önemli olduğunu 
tekrar vurgulanmak istendi.
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INTRODUCTION

According to the definition of the International 
League Against Epilepsy, drug-resistant epilepsy 
is when seizure-freeness cannot be achieved 
despite the administration of two tolerable 
antiepileptic drugs (monotherapy or combined) 
at the appropriate dose and time (1-4). Growth 
retardation, focal neurological findings, organic 
brain lesions, specific EEG disorders, and epilepsy 
in the family are risk factors for resistant epilepsy 
(5). Brain hamartomas in tuberous sclerosis cause 
resistant epilepsy (6).

This article presents clinical and laboratory findings 
of an adolescent male patient with tuberous 
sclerosis and refractory epilepsy. It emphasised the 
importance of physical examination in diagnosing 
tuberous sclerosis and keeping tuberous sclerosis 
in mind in the differential diagnosis of resistant 
epilepsy cases.

CASE REPORT

The 16-year-old patient whose seizures could not 
be controlled despite the use of ≥2 antiepileptic 
drugs, who had been followed up for generalised 
tonic-clonic seizures since the age of one, 
presented to the paediatrics clinic. Although the 
patient had been using Valproate, Levetiracetam, 
Topiramate, Vigabatrin, and Diazepam for the past 
year at appropriate doses, it was learned that 
the patient had generalised tonic-clonic seizures 
lasting approximately 10 minutes, 4-5 times a 
week.

His parents informed that the developmental 
stages of the patient up to 1-years-old were 
compatible with his peers. The patient does not 
go to school because he has frequent seizures. He 
has a learning disability and can not take care of 
himself independently.

Light reflexes were obtained in both eyes in the 
patient’s physical examination. He was conscious, 
oriented, and cooperative. His neurological 
examination, muscle strength and cerebellar 

tests were normal. There were 5 hypopigmented 
macules in the right lower extremity sural region, 
the largest of which were 0.5x3 cm in size, 1 in 
the gluteal region of the left lower extremity, and 
1 in the right scapula, 1x3 cm in size (Figure 1a, 
b, c). Multiple angiofibromas are present in the 
nose, nasolabial folds, and cheeks (Figure 1d). It 
was learned that the patient’s hypopigmented 
lesions were congenital, and the angiofibromas 
on the face began to develop at the age of 14. It 
was learned that the patient’s echocardiography 
and abdominal ultrasound (USG) were normal. 
His urinary system USG was normal, and there 
was no nodular lesion or renal angiomyolipoma. 
No retinal hamartoma was detected on the 
ophthalmological examination. In brain magnetic 
resonance imaging (MRI), cortical atrophy and 
signal increases in both periarterial white matter 
and vertex level in the white matter compatible 
with gliosis were found. It has been reported that 
focal epileptiform abnormalities were detected in 
his electroencephalography (EEG).

In the genetic examination of the patient, the 
change in the TSC2 gene in exon 40 (c.5252_5259 
+ 19del) (NM_000548.5) was heterozygous. There 
was no kinship between the patient’s mother 
and father. His father and his 13-year-old brother 
also had hypopigmented macules. In contrast, 
hypopigmented macules and angiofibroma were 
not detected in his mother and 7-year-old sister 
(Figure 2). The patient was referred to suitable 
clinics for further examinations and a genetic 
examination. 

The family was informed about the article, and the 
informed consent form was signed.

DISCUSSION

Tuberous sclerosis, which Desire-Magloire 
Bourneville first described as ‘Bourneville disease’ 
in 1880, is a multisystemic, autosomal dominant 
genetic disease with hamartomas in many organs 
such as the skin, central nervous system, kidney, 
and lungs. Tuberous sclerosis approximately 
affects one in 10,000 newborns, and most 
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Figure 1. Hypopigmented macules, the largest being 5x4 cm and the smallest 0.5x1 cm in both lower extremities and right 
scapular region (a, b, c), angiofibromas in the facial area (d).

Figure 2. Pedigree of the patient and TSC2 gene c.5252_5259 + 19del rs137854397 heterozygous mutation in exon 40.
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patients are diagnosed in the first 15 months of 

life. Diagnosis of some patients is delayed due 

to wide phenotypic variability (6,7). The TSC2 

gene located in the chromosome 16p13 region 

produces the tuberin, while the TSC1 gene located 

in the 9p34 region produces hamartin. Tuberin 

and hamartin play a role in intracellular signal 

transduction (8). Failure of TSC1 (9q34) and TSC2 

(16p13) tumour suppressor genes causes mTOR 

activation to increase in cells, increase in cell size 

and growth (3,4). Tuberous sclerosis complex 

has 3 components: epilepsy, mental retardation, 

and cutaneous angiofibromas. Cortical tubers, 

subependymal nodules, subependymal giant 

cell astrocytoma, and white matter abnormalities 

are central nervous system findings. Such 

abnormalities are blamed for epilepsy, mental 

retardation, and behavioural disorders (6,9). 

Cortical tubers are present in 95% of patients 

(10). In the patient’s brain MRI, cortical atrophy 

and signal increases compatible with gliosis in the 

periarterial white matter and vertex levels were 

detected (Table 1).

Hypopigmented macules, confetti-style skin 
lesions, facial angiofibromas, fibrous plaques, 
ungual fibromas, and shagreen patches are 
skin lesions seen at a frequency of 81-95% in 
tuberous sclerosis. Hypomelanotic macules 
and fibrous plaques occur earlier than typical 
facial angiofibromas and periungual fibromas. In 
addition, dental pitting can be seen in the teeth 
(11). The patient had 7 hypopigmented macules 
in both lower extremities and the right scapula 
region, the largest being 5x4 cm and the smallest 
0.5x1 cm. He also had angiofibromas on the face.

Cardiac rhabdomyoma is the most common 
heart tumour and is considered a hamartoma of 
cardiac myocytes. Approximately 75% of affected 
children are 1-years-old, and 33% are 1-month-
old. Cardiac rhabdomyoma is associated with 
tuberous sclerosis complex (TSC) in 50-86% 
of cases (12). Rhabdomyomas usually regress 
spontaneously (13). ECHO of the patient, whose 
echocardiography (ECHO) was not taken before 
the application, was normal. It is not possible to 
comment on the presence of rhabdomyoma in 
the first years of the patient’s life, considering that 
it regresses spontaneously.

Renal pathologies such as simple cysts, polycystic 
kidney disease, and renal cell carcinoma are the 
most common in tuberous sclerosis complex (50-
80%) (14). No pathology was found in the urinary 
USG of the patient.

Table 2. Pathogenicity of TSC2 Variants.

GENE TSC2

Genbank transcript ID NM_000548.5

Chromosomal Locus 16p13.3

dbSNP rs137854397

Variant c.5252_5259+19del

Variant Location Exon 41

Variant Type Deletion

Varseak Splice junction loss

GnomAD exomes No entry

ClinVAR pathogenic

Conservation proteckted

DANN score No data

ACMG Classification Pathogenic

ACMG Pathogenity Criteria PVS1,PM2,PP3,PP5

TSC2: Tuberous Sclerosis Complex 2	
ACMG: The American College of Medical Genetics and Genomics

Table 1. Tuberous sclerosis Diagnostic Criteria.

Diagnostic Criteria The 
patient

M
aj

or
 fe

at
ur

es

1-hypomelanotic macules (3 or more, at least 5 
mm diameter)

+

2-angiofibromas (3 or more) or fibrous cephalic 
plaque

+

3-non-traumatic ungual or periungual fibroma 
(2 or more)

-

4-shagreen patch -

5-multiple retinal nodular hamartomas -

6-cortical dysplasias (include tubers and 
cerebral white matter migration lines)

+

7-subependymal nodule -

8-subependymal giant cell astrocytoma -

9-cardiac rhabdomyoma -

10-lymphangioleiomyomatosis (LAM)* -

11-angiomyolipomas -

M
in

or
 fe

at
ur

es

1-dental enamel pits: 3 or more for the entire 
dentition

-

2-intraoral fibromas (2 or more) -

3-non-renal hamartomas -

4-retinal achromic patch -

5-'confetti' skin lesions -

6-multiple renal cysts -

Definitive TS complex: either 2 major features or 1 major and 2 or 
more minor
Possible TS complex: either 1 major or ≥2 minor
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Tuberous sclerosis cases with hepatic 
angiomyolipoma have been reported in the 
literature. It has been reported that renal 
angiomyolipoma and TSC2 gene mutation are 
present in all cases with hepatic angiomyolipoma 
(15,16). No abnormal finding was found in the 
patient’s abdominal USG. Retinal astrocytic 
hamartoma, one of the most important criteria 
for diagnosing tuberous sclerosis complex, is 
approximately seen in 50% of patients. In infancy, 
bilateral hamartomas are seen in 30% of tuberous 
sclerosis patients (17,18). No retinal hamartoma 
was detected in the patient’s eye examination.

The malfunction of TSC1 (9q34) and TSC2 (16p13) 
tumour suppressor genes in tuberous sclerosis 
patients cause these cells to increase in size 
and grow (4). It shows autosomal dominant 
inheritance (2). TSC2 mutations (55-90%) are 
more common (19). In the genetic examination of 
the patient, a c.5252_5259 + 19del heterozygous 
mutation was found in exon 40 of the splice-
site (mutation that disrupts splicing) TSC2 gene. 
This variant has been previously described in the 
literature (rs137854397) and has been associated 
with tuberous sclerosis compatible phenotypes. 
This change was evaluated with the patient’s 
clinical findings, in silico analysis data, and family 
segregation data. It was evaluated as Class 1 
and a pathological mutation according to the 
American College of Medical Genetics (ACMG) 
classification. It was considered the cause of the 
disease (Table 2).

Tuberous sclerosis occurs in two-thirds of 
affected individuals due to a de novo pathogenic 
variant in the TSC1 and TSC2 genes. On the 
other hand, Affected individuals have a 50% 
chance of passing this disease to their children. 
If a pathogenic variant is identified in an affected 
family member, prenatal diagnosis is available for 
high-risk pregnancies, and families can be offered 
pre-implantation genetic diagnosis opportunities.

In this article, we aimed to remind that patients 
followed up with the diagnosis of resistant 
epilepsy should be examined repeatedly. We 

highlighted the importance of café-au-lait spots, 
axillary and inguinal freckles, neurofibromas, Lisch 
nodules, hypopigmented macules, confetti-style 
skin lesions, facial angiofibromas, fibrous plaques, 
ungual fibromas, shagreen spots, and port-wine 
nevi that can be seen on skin examination while 
making the diagnosis.
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