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Subependymal giant cell astrocytoma (SEGA) is the most common tumour seen in tuberous sclerosis 
complex (TSC). It is a slowly growing grade 1 tumour of glioneuronal origin, usually seen in the first 
two decades of life. It is seen in lateral ventricles and foramen of Munro and rarely, the third 
ventricle. There are also tumours seen in multiple organs of the body including kidney, heart, eyes, 
lung and skin. SEGA is considered as pathognomic of TSC. Adequate surgical resection is the main 
line of management. Adjuvant radiotherapy (RT) and mTOR inhibitors (Everolimus) have been 
shown to be of particular value. Herein, we present a case of SEGA of the lateral ventricle in a 17-
year old boy with TSC. He had facial nevus, although IQ was normal. After surgery, he was started 
on conformal RT. RT has increasing role in SEGA and is useful in cases with subtotal resection, 
residual or recurrent disease. Regular follow-up and imaging after treatment can result in further 
improved survival. 
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INTRODUCTION 
 

Subependymal giant cell astrocytoma (SEGA) is a slow 
growing brain tumour occurring in 10-20% cases of Tuberous 
sclerosiscomplex (TSC) and are almost exclusively related to 
it. It is generally seen in the lateral ventricles and foramen of 
Munro, and rarely seen in the third ventricle. [1] SEGAs are 
unilateral or bilateral glioneuronal tumours developing over 1-
3 years, in the first two decades of the life. [2] Traditionally, 
surgical resection followed by management of brain edema 
was generally done. With advancements of treatment 
modalities and better understanding of biological and genetic 
basis of TSC over the recent years, radiotherapy (RT) and 
chemotherapy has increasing role in the treatment. Herein, we 
present a case of SEGA with TSC who has been treated with 
surgery and adjuvant radiotherapy. 
 

Case Summary 
 

A 17-year male presented in a tertiary care centre with the 
complaints of progressively increasing swelling of scalp for 
last 8 years and on and off headache for last 4 months. On 
examination, the patient had a non mobile, non tender, soft to 
firm swelling of size 4×3 cm in parietal region of the scalp 
with loss of hairs around the swelling, and presence of 
adenoma sebacium on face. (Figure 1) Patient was a diagnosed 
case of Tuberous sclerosis for last 8 years (diagnosed outside) 
and was taking some homeopathic and ayurvedic treatment for 
last 8 years. A CECT (contrast enhanced computerized 

tomography) brain was performed which revealed a lobulated 
altered signal density mass lesion of foramen of monro 
measuring 23 X 20 mm in size and causing moderate dilatation 
of both lateral ventricles and subependymal calcification, 
likely bilateral ventriculomegaly and subependymal 
calcification with calvareal bone thickening at posterior 
parietal region.  
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Figure 1 Adenoma sebacium: Facial angiofibromas in typical butterfly 
pattern in cheeks 
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Patient was further evaluated and MRI (Magnetic Resonance 
Imaging) brain showed multiple heterogeneously enhancing 
subependymal lesions in bilateral ventricles, largest measuring 
25 X 15 mm seen in frontal horn of right lateral ventricle. The 
largest lesion (appearing heterogeneously hyperintense on T2 
& FLAIR and iso to hypointense on T1 weighted image) 
causing midline shift of approximately 7 mm towards left side, 
with no obvious dilatation of lateral ventricles, multiple foci of 
subependymal calcifications and expansile bony thickness of 
calvarium in right fronto-temporo-parietal region without any 
obvious contrast enhancing soft tissue lesion. (Figure 2A and 
2B) In Spectroscopy, increased choline peak with decreased 
NAA peak was seen suggestive of malignant etiology.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Patient underwent endoscopic decompression of tumor mass 
with septostomy under general anaesthesia. Post-operative 
period was uneventful and patient remain stable throughout the 
procedure. Post-operative histopathology was suggestive of 
SEGA WHO grade-1, so patient was diagnosed as a case of 
Intra 3rd ventricular and right frontal space occupying lesion -
SEGA with Tuberous sclerosis. Two days after surgery a non 

contrast CT Head was done, it showed craniotomy defect in 
right side of frontal bone with hypodensity extending from the 
craniotomy site to body of right lateral ventricle and 
haemorrhagic attenuation in occipital horn of right lateral 
ventricle with multiple calcified subependymal nodules in 
bilateral ventricle. Post operatively CSF study was done to 
evaluate for malignant cells but no malignant cells were seen, 
although CSF protein was raised to almost twice the normal 
value. Then, 15 days’ post surgery patient was again evaluated 
for any residual lesion and a CEMRI brain was done. It 
revealed an altered signal intensity lesion in the right frontal 
horn abutting the septum pellucidum measuring 24 X 19 mm 
in size appearing hypointense on T1W images and 
hyperintense on T2W/FLAIR images-likely residual lesion, 
also gliotic tract seen in the right frontal lobe. MRI screening 
of spine was normal. Patient was referred to us for post 
operative RT. After a CECT simulation, he was treated with 
radiotherapy. RT was delivered by VMAT (Volumetric 
mediated arc therapy) technique, 5400 cGy in 30 fractions was 
prescribed to PTV boost and 4800 cGy in 30 fractions to PTV. 
(Figure 3) By using VMAT, all the dose constraints were 
achieved and OARs (Organ at risks) were spared in a better 
way as compared to a conventional or 3D-CRT (3-dimensional 
conformal radiotherapy) plan. He has tolerated the treatment 
well. 
 
 
 
 
 
 
 
 
 
 
 
 

 
DISCUSSION 
 

SEGA is the most common tumour occurring in Tuberous 
sclerosis. [3] As per the latest classification it is a grade 1 
astrocytoma. As per the 2012 Washington Consensus 
conference, SEGA is defined as a lesion at the caudothalamic 
groove with either a size of more than 1 cm in any direction or 
a subependymal lesion at any location that has shown serial 
growth on consecutive imaging regardless of size. [4] 
Although avid contrast enhancement is shown by most 
SEGAs, a non enhancing growing subependymal lesion will 
also be considered as a SEGA. [4] SEGA is considered as 
pathognomic of TSC, but, it can also present in the absence of 
the stigmata of TSC. [5,6] Sixty percent cases of SEGA are 
due to autosomal dominant mutation in two genes, TSC1 and 
TSC2. [7] Vogt triad was described in 1908 as the classic 
symptomatology as epilepsy, low intelligence and adenoma 
sebaceum (facial nevus). [5] The manifestations include 
benign tumours in brain, kidney, heart, eyes, lungand skin. The 
central nervous system lesions range from subependymal 
nodules and cortical tubers to SEGAs and retinal astrocytomas. 
[6] There is substantial risk of mental retardation, with 
increased risk in childhood and adolescence although neonatal 
cases of SEGAs have also been seen. Raju et al. has reported 
11 such cases in a study, with most patients not surviving 
beyond 2 years. [8] The histopathogenesis of this disease is 

 
 

Figure 2A MRI TIW axial section showing 25 X 15 mm growth in the 
frontal horn of the lateral ventricle 

 

 
 

Figure 2B MRI T2 Flair axial section showing 25 X 15 mm growth in 
the frontal horn of the lateral ventricle with no surrounding edema 

 

 
 

Figure 3 VMAT Plan showing axial, sagittal and coronal sections with 
dose coverage and DVH showing PTV 54 Gy, PTV 48 Gy and OARs 

 



International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 08, pp.2170-2172, August, 2017 
 

 2172

poorly understood. Sharma et al. in a study of 23 patients 
found GFAP and S-100 positivity in 100% cases and NSE and 
NF positivity in around 65% of the cases of SEGA. HMB-45 
and chromagranin were negative in all. [7] The management 
includes adequate surgical removal of the tumour followed by 
adjuvant treatment, which includes radiotherapy and 
chemotherapy when indicated. [4,9] Mammalian target of 
rapamycin (mTOR) inhibitors, like everolimus have shown 
good efficacy with tumour shrinkage up to 50% in one study. 
[10] mTOR inhibitors are indicated in patients of age > 3 years 
which are not amenable to surgery. [9] RT is generally given 
as a gross total resection is not always possible due to location. 
Focal RT is usually given with a 1.5-2 cm margin up to 5400 
cGy. Conformal techniques like VMAT, IMRT (Intensity 
modulated radiotherapy) and radiosurgery techniques to help 
in better coverage as well as better OAR sparing, hence, lesser 
morbidity after treatment. RT is given in cases with sub-total 
resection, residual and recurrent cases. Treatment should be 
followed-up by monitoring with serial MRI with tumour of >1 
cm size. [9] 
 

CONCLUSION 
 

SEGA is a rare central nervous system tumour, which is seen 
with TSC. The diagnosis is confirmed by combination of 
clinical features, radiological features and immuno-histo-
pathological findings. It is a tumour with favorable prognosis. 
Early diagnosis, followed by adequate surgical resection and 
treatment with adjuvant conformal radiotherapy and mTOR 
inhibitors further prolong the survival.  
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