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Abstract: Gangliogliomas (GGs) are rare tumors of the central nervous system occurring in the young population (8.5-25 
years). GGs are one of the most common cause of epilepsy associated with CNS tumors and significant proportion of them is 
refractory to antiepileptic medications. Multifocal gangliogliomas are very rare and only few handful cases are reported. A rare 
case of multiple spinal ganglioglioma has also been reported in the literature. We present a case of an adolescent girl who 
presented with multiple episodes of seizures. She was initially evaluated and diagnosed with multiple tuberculomas. She was 
managed with antiepileptics and antitubercular medications. Her seizure frequency had decreased; but despite prolonged and 
complete course of anti-tubercular treatment, the lesions were not subsiding in size. Antitubercular medications were restarted 
and subsequent scan showed progression in the size of the lesions; and hence biopsy was done from the largest lesion. 
Histopathology was suggestive of GG. Ganglioglioma can be multifocal and can mimic other lesions like tuberculosis, 
radiologically. Surgical excision of the lesion provides the best treatment option. It is still under consideration whether to 
remove all of the lesions or only ones with considerable size. She had another episode of seizure and is now planned for 
surgical excision of the other lesion. 
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1. Introduction 

Gangliogliomas are primary intra-axial solitary tumors of 
the central nervous system (CNS), with male preponderance 
occurring within first three decades of life. GGs account for 
1-5% of all intracranial lesions in the pediatric age group and 
a common differential diagnosis in adolescent refractory 
epilepsy with lesion [1]. Multifocal GGs are very rare lesions. 
To the best of our knowledge, six cases of intracranial and 
one case of multiple spinal gangliogliomas have been 
reported in the literature. 

2. Case Report 

A 15 years old girl presented with multiple episodes of 

seizure. MRI brain revealed multiple lesions- one in the 
right frontal operculum of about 2.5 cm dimension, second 
lesion in the right frontal convexity, and a third smaller 
lesion in the right inferior parietal region. All the lesions 
appeared surfacing/Dural-based and extending into 
cisternal spaces. The frontal lesion was variegated and 
spreading in the depth of Sylvian fissure up to MCA trunk 
bifurcation. Lesions were hypointense on T1, hyperintense 
on T2, and enhancing contrast (Figure 1 A to E). A 
diagnosis of tuberculous/granulomatous inflammation was 
considered. Further evaluation with CT chest revealed 
pulmonary lesions suggestive of healed pulmonary 
tuberculosis. Hence, based on clinical and radiological 
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findings initially treating physician made a diagnosis of 
multiple tuberculomas of CNS. She was started on 
Antitubercular treatment (ATT) and Antiepileptics were 
continued, and there were no further seizures. The follow-
up MRI After 12 months of ATT showed an increase in the 
size of frontal and parietal lesions. There was diffusion 
restriction, and high choline peaks and some areas of high 
NAA peaks on MRS (Figure 1 H & I). In view of the 
progression of the disease, ATT was re-started by the 
treating neurologist. A repeat MRI performed 6 and 9 
months later showed a further increase in the size of the 
lesions (Figure 1F & G). At this stage, the patient was 
referred to us for tissue diagnosis. The right parietal lesion 
was large and surfacing, and hence, she underwent parietal 

craniotomy and resection of the lesion. Intraoperatively, 
the lesion was intra-axial, not adhered to the dura. There 
was no definitive plane between the lesion and the brain 
parenchyma, and safe subtotal resection was done. 
Histopathological section showed features of a 
glioneuronal tumor predominantly composed of lobules of 
clear oligodendroglia-like cells with interspersed 
branching fibrovascular septa. Larger appearing ganglion 
cells were seen interspersed within the stroma. Mitotic 
activity was inconspicuous. Many eosinophilic granular 
bodies were also noted. Glial fibrillary acidic protein 
highlighted the glial cells, and synaptophysin was positive 
in the ganglion cells. BRAFV600E immunohistochemistry 
was positive. (Figure 2). 

 

Figure 1. Pre-Operative MRI sequences. 

A=T1, B=Flair, C=Contrast, D=Diffusion weighted; 
T2 images at serial interval: E=Sept 2017, F=Oct 2019, G=Feb 2020; 
MRS H=Iso to hyper border of lesion- NAA> Choline/Creat,  
I=T2 hyper region of the lesion- Choline increased> NAA> Creat 

The patient was seizure free for 9 months after surgery 
and had one episode of breakthrough seizure. She did not 
have subsequent seizure at 18 months follow up. Patient 

and parents were offered the surgical option for frontal 
lesion but they have chosen not to undergo surgery at 
present. 
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Figure 2. Histopathological slides. 

A=H & E Stain Low magnification, B=H & E stain High magnification 
C=GFAP, D=Synaptophysin, E=BRAF, G=MIB 

3. Discussion 

Gangliogliomas are benign lesions of young adults 
between 8.5-25 years of age [2]. They constitute less than 1% 
of the CNS lesions but constitute 7.6% of the pediatric 
lesions [3]. GGs usually present with seizures in 90% of 
cases, and a significant proportion of them are 
pharmacoresistant [3-5]. 40-84% of lesions are located in the 
temporal lobe, but they can occur in almost any region of 
CNS [3]. Amongst the tumour-related temporal lobe epilepsy, 
GG constitutes 40% of the lesions [6]. 80% of 
gangliogliomas are WHO grade 1, 10-15% are grade 2, and 
5-10% are anaplastic WHO grade 3 [7]. Asymptomatic and 
small lesions can be followed up. Surgical excision is the 
treatment of choice for symptomatic lesions. 

These lesions usually have a good prognosis with more 

than 92% survival at five years and 85% at ten years [1]. 
Multiple gangliogliomas are very rare. Apart from the seven 
reports mentioned here, few disseminated GGs have been 
reported, but these were probably single lesions with CSF 
dissemination and seeding [9-11]. When they present as 
multifocal lesions, the GGs probably have a similar course, 
but the paucity of cases limits any conclusive evidence. The 
literature search indicates six cases of intracranial and one 
case of spinal multiple lesion [3, 8, 12-16]. Usually, GGs 
have a cystic component. Four out of the above six cases, 
including spinal, had only solid components. Amongst all 
these multiple GGs, operable lesions were resected [3, 8, 16], 
rest were appropriately biopsied (Table 1). In most cases who 
underwent biopsy, there was little / no preoperative suspicion 
of the lesion being GG. The presentation of the lesions varied 
as per the location and size. It included blurring of vision/ 
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focal neuro deficit / non-specific headache / vomiting. Only 
one case which had two distinct lesions in the temporal lobe 
presented with seizures. This case was relieved of the 
seizures. Most of the other cases were relieved of the focal/ 
compressive symptoms caused by a lesion after resection [3, 
8, 12, 16]. With this limited number of cases, it is difficult to 
reach a consensus regarding the best treatment options. We 
think that lesions causing mass effect should be operated if 
not all of the lesions. Lesions with seizures present a 

dilemma for surgery- whether to be operated on with or 
without further seizure localization. Adjuvant therapy in the 
form of radiotherapy is advised in subtotal resection to 
increase better local control [5]. There is no definitive 
conclusion or consensus about chemotherapy for the GGs. 
For Grade I/II GGs there is no role for chemotherapy. 
Chemotherapy has a role in cases with the second recurrence 
despite surgery and adjuvant radiotherapy for first recurrence 
[17-18]. 

Table 1. Prior Case reports. 

# Author Site Location of the lesions 
Solid / 

Cystic 
Presentation Surgery 

1 Paduch, 1999 Cranial 33y /M 
Right Superior temporal 
Gyrus 

Solid 
Tonic clonic seizure, Preop 
consideration – cavernomas, 
Planned resection 

Resection of both lesions. Patient 
was symptom free. 

2 Bradely 2003 Cranial 8y /M Bilateral Temporal, parietal Solid Bilateral temporal thickening. 
Left temporal biopsy followed by 
bilateral Extracranial resection. 

3 Vajramani 2006 Cranial 18y/M 

optic chiasm, left optic tract, 
right lateral geniculate body, 
and right optic radiation in 
the temporal lobe 

Cystic 

Visual Disturbance, Left Upper 
limb sensory disturbance, non 
specific headache, Planned biopsy 
as optic pathway lesion was 
considered 

Biopsy, Chemotherapy 8, months 
follow up. 

4 Lakhdar 2008 Cranial 26y /F 
temporal lobe, the 
diencephalomesencephalon 
and the optical pathways 

Cystic 
progressive tetraparesis, raised 
intracranial pressure and visual 
loss 

Biopsy of right temporal lesion 

5 Ma 2015 Cranial 20y /M 
Right Frontal, temporal, 
occipital 

Cystic 
Headache, nausea-vomiting, 
fatigue, Planned Temporal and 
occipital lesion. 

Resection. Frontal lesion 
resection planned. 

7 
Wang-bradely 
2016 

Spinal – Conus 
Medullaris 35y/ 
F 

Conus medullaris and Filum 
Terminalw 

Solid 
Back pain, hip discomfort, tingling 
in the legs, occasional fall. Plan 
Biopsy/Resection 

Resection of Filum lesion, 
Biopsy of the conus lesion. 

6 Mansour 2019 Cranial 60y / F 
Multiple lesion both 
hemispheres 

Solid Blurring of vision Biopsy of occipital lesion 

7 Present Case Cranial 15y / F 
Frontal operculum, frontal 
convexity, parietal 

Solid Seizures 
Subtotal resection of parietal 
lesion 

 

4. Conclusion 

We, with this, present one of the handfuls of multifocal 
ganglioglioma cases to add to the limited database for 
enhancing future study or treatment guidelines. We consider 
that for optimum treatment and outcome for patients, each 
GG lesion must be treated based on symptoms, mass effect, 
and asses for resectability. Complete surgical excision is the 
treatment of choice. Radiotherapy is an effective adjuvant in 
subtotal resection and recurrent cases. 
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