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Tuberous Sclerosis: A Rare Cause
of Seizure in an Older Adult
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ABSTRACT

Tuberous sclerosis is a rare autosomal dominant genetic disorder caused by mutation of TCS7 or TCS2 gene. The birth incidence
is estimated to be 1 in 6000. It is a multisystem neurocutaneous disorder characterised by widespread hamartomas, cutaneous
changes and neurological manifestations. It may present as seizures in adult patients and being a rare aetiology, presents a diagnostic
challenge to physicians. Here, the authors report a case of a 48-year-old male who presented with recent onset of seizures and
subsequently was found to have tuberous sclerosis. He was managed with oral levetiracetam and remained asymptomatic during
follow-ups, over a period of two years.
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CASE REPORT

A 48-year-old male, presented with a history of two episodes of
Generalised Tonic Clonic Seizure (GTCS) and weakness in the last
two months. He was apparently well till two months ago and had
no other ailments, only hypertension for which he was on regular
medications. He had no habituations or addictions. There was
no family history of epilepsy. Cognitive function appeared to be
normal.

On examination, he was found to have moderate pallor with systemic
examination revealing no apparent abnormalities. Thorough general
examination revealed well-defined, multiple, nodular growths on the
nose, face and forehead suggestive of angiofibromas [Table/Fig-1].
Sessile and firm nodular growths of varying sizes were observed in
the upper and lower extremities suggestive of periungual fioromas
[Table/Fig-2]. Ash leaf spots were seen on the back [Table/Fig-3],
and multiple hypopigmented macules were seen on the chest

[Table/Fig-2]: Periungual fibromas.

[Table/Fig-1]: Angiofibroma.

In view of the history of GTCS and cutaneous findings, he underwent
further evaluation to identify the aetiology of GTCS. Haematological
investigations revealed iron deficiency anaemia and normal
serum electrolytes. EEG revealed abnormal inter-ictal epileptiform
activity. CSF study was found to be within normal limits. Upper Gl
endoscopy showed mild gastritis and partially healed prepyloric  Ikahiis Sl el R R Ess
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ulcer. Ultrasound of abdomen and contrast-enhanced CT abdomen
revealed a complex left renal cyst [Table/Fig-5]. Non-contrast CT
and MR of brain was done and showed subependymal nodules and
cortical tubers [Table/Fig-6]. With the clinical features and imaging
findings fulfilling the clinical diagnostic criteria for tuberous sclerosis
[Table/Fig-7], the diagnosis was established [1].
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[Table/Fig-5]: USG abdomen showing complex left renal cyst.

[Table/Fig-6]: Sub ependymal nodules and cortical tubers.

Major criteria Minor criteria

Hypomelanotic macules (>3, at least 5 mm diameter) “Confetti” skin lesions

Angiofibromas (>3) or fibrous cephalic plaque Dental enamel pits (>3)

Ungual fibromas (>2) Intraoral fibromas (>2)

Shagreen patch Retinal achromic patch

Multiple retinal hamartomas Multiple renal cysts

Cortical dysplasias* Nonrenal hamartomas

Subependymal nodules

Subependymal giant cell astrocytoma

Cardiac rhabdomyoma

Lymphangioleiomyomatosis®

Angiomyolipomas (>2)*

[Table/Fig-7]: Updated diagnostic criteria for tuberous sclerosis complex 2012 [1].
Definite diagnosis: Two major features or one major feature with >2 minor features; Possible diagnosis:

Either one major feature or >2 minor features; *Includes tubers and cerebral white matter radial
migration lines; TA combination of the two major clinical features (LAM and angiomyolipomas) without
other features does not meet criteria for a definite diagnosis

The patient was managed conservatively. He was started on oral
levetiracetam 500 mg twice daily and had no further episodes of
seizures. He was counseled regarding the diagnosis of tuberous
sclerosis and a family screening was advised along with regular
follow-up visits. Improvement in symptoms and no further episodes of
seizures were noted during follow-up visits over a period of two years.

DISCUSSION

Seizures with onset in the adult life require special attention as they
usually have an identifiable aetiology. The usual causes include
trauma, Central Nervous System (CNS) infections, space-occupying
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lesions, Cerebro Vascular Accidents (CVA), metabolic disorders,
and drugs [2]. Recent onset seizure in an older adult in the absence
of these causes is a rare presentation.

Tuberous Sclerosis Complex (TSC) is an autosomal dominant
disorder of cellular differentiation and proliferation with multiple
system involvement. The reported incidence is 1 case per 6,000 live
births [3] with no sexual or ethnic preponderance. The underlying
cause is mutation in TSC1 (encoding hamartin) or TSC2 (encoding
tuberin) which act as tumour growth suppressors regulating
proliferation and differentiation. Diagnosis can be made by either the
genetic or clinical criteria. TSC can not be excluded by conventional
genetic testing as it does not identify mutations in 10-25% cases
of TSC [1]. The index case was diagnosed as a definite case of
tuberous sclerosis based on clinical criteria.

Hake S, in the study on cutaneous manifestations of tuberous
sclerosis observed that ash-leaf spots are the most common
manifestation present in about 90% cases of TSC. Ungual filoromas,
found in about 50% cases, is highly suggestive of TSC [4].

The cutaneous manifestations found in this case were ash leaf
spots, facial angiofibromas, confetti spots and ungual fibromas.
Shagreen patch was absent. Cases of TSC vary considerably in
their manifestations and clinical findings.

Wataya-kaneda M et al., in a study on 166 patients over a period
of 10 years in Japan, observed that proportion of patients who
were overlooked in childhood and newly diagnosed in adulthood
had increased [5]. The index case had an identical course with skin
manifestations being ignored for years untill he had seizures.

Hake S, reported a case of TSC in a middle-aged female whose
presenting complain was growth on every digit of both feet. She
had a history of seizures since childhood and was on antiepileptics
but the diagnosis of TSC was established when ungual fioroma
was noted [4]. The present case had no history of seizures until
two months prior to hospitalisation, although the cutaneous
manifestations were longstanding highlighting the unpredictable
course of neurological symptoms in such cases.

The classical Vogt’s triad of TSC i.e., skin lesions, mental retardation
and seizures is present in about one-third of patients [6]. Seizures
present early and usually occur before 2 years of age. Zaroff CM et
al., in their study noted a significant correlation between bilateral
cortical tubers and age of onset of seizures with mental retardation
[7]. The present case had bilateral cortical tubers but did not have
mental retardation.

Onset of seizures in adulthood in cases of TSC as seen in the index
case is a rare presentation. The varying nature of TSC epilepsies was
highlighted in the Tuberous Sclerosis Registry to Increase Disease
Awareness (TOSCA) study. In 2216 patients across 31 countries,
seizure onset in adult patients was only in 0.6% cases [8].

Radiological findings of Tuberous sclerosis include calcification
seen on skull X-ray in about 50% of cases. Periventricular sub-
ependymal nodules, parenchymal hamartomas or cortical tubers,
ventriculomegaly are frequently noted in MRI and CT scans [9]. Sub-
ependymal giant cell astrocytomas can also be seen but are rare.
This case had multiple sub-ependymal nodules and calcified tubers.

Tuberous sclerosis may also have renal, cardiac and pulmonary
involvement. Mlhler EG et al., in their study on 21 patients, observed
that 14 cases had multiple rhabdomyomas, 3 were equivocal and
4 were normal in echocardiographic examination [10]. However, the
index case had no echocardiographic abnormalities.

Renal problems are very frequent in patients with TSC. Various
studies have reported the prevalence of renal angiomyolipoma in
TSC to be 55 to 80% [11]. The present case had no evidence of
renal angiomyolipoma or renal symptoms. Pulmonary manifestations
like spontaneous pneumothorax, haemoptysis are associated
with poorer outcomes. Regular fundoscopic examination is
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recommended as TSC is associated with visual impairment due [2]
to retinal detachment, vitreous haemorrhage and associated
complications. A thorough evaluation did not reveal any such organ
involvement in this case.

[3]

[4]
The management of these patients requires a multidisciplinary
approach with mTOR inhibitors showing promising results in meta-
analysis studies [12]. The prognosis in cases of TSC is determined by
the severity of manifestations and the extent of organ involvement.
About 75% of cases die before 25 years of age [13].

CONCLUSION(S)

Recent onset seizure in an older adult in the absence of usual causes
like trauma, infections, stroke may be due to an uncommon aetiology
like Tuberous sclerosis. Although TSC is usually associated with
seizures at an early age, it may rarely have an atypical presentation
of new onset seizures in adults. The organ involvement in TSC is
variable. The cutaneous manifestations of otherwise asymptomatic
TSC tend to be ignored by patients. Awareness in the community
regarding skin manifestations of TSC is essential to ensure prompt
diagnosis and appropriate follow-up in all such cases.
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