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Abstract
Gangliogliomas (GG) are rare primary central nervous system (CNS) tumors. These CNS tumors are more
commonly located at the supratentorial level. The treatment of choice for these tumors is surgical resection,
and the role of radiotherapy remains controversial. A 61-year-old woman who presented with seizures
underwent a magnetic resonance imaging (MRI), which showed a left-side thalamic lesion with one solid
and two cystic components. A neuronavigation-guided brain biopsy of the lesion established the diagnosis
of GG, with expression of glial fibrillary acidic protein (GFAP) for glial cells and neuron-specific enolase
(NSE) and synaptophysin for ganglion cells. Due to the location of the lesion, the patient underwent radical
radiotherapy. Post-treatment MRIs revealed a reduction in tumor dimensions. In conclusion, we emphasize
the role of radiotherapy in the treatment of cerebral GG.
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Introduction
Gangliogliomas (GG), histologically, are a mixture of well-differentiated neoplastic ganglion and glial
cells [1]. According to the World Health Organization (WHO) grading, the majority are indolent and
designated as grade 1 tumors in the current classification of central nervous system (CNS) tumors, although
in a minority of cases, higher grade features are present [2].

GG are tumors most frequently diagnosed in children and young adults presenting with seizures [3]. GG can
be localized in any part of the CNS, although they are more commonly supratentorial and predominantly
within the temporal and frontal lobes [4]. According to a review of literature, this tumor is rare with very few
clinical cases located in the thalamus [5].

The treatment of choice for these tumors remains surgical resection. Radiotherapy (RT) is usually reserved
for progressive or malignant tumors after surgical treatment. Tumor resection might not always be feasible,
due to possible deep brain location and vicinity to critical brain areas, and these cases require alternative or
additional treatments. To the best of our knowledge, the effect of RT on GG as a first-line treatment has not
been investigated.

In this case report, we describe a 61-year-old woman diagnosed with a GG located in the left thalamus and
treated at our institution. This article was previously presented as a meeting abstract at the 2023 Oncology
Spring Meeting, held in Portugal from the 23rd to the 25th of March, 2023.

Case Presentation
The patient, a 61-year-old woman, was admitted to our institution with seizures. On the neurological
examination, there was no specific sign. With regard to medical and surgical history, she had hypertension,
obesity, and depression and was previously submitted to tubal ligation and phlebectomy due to venous
insufficiency. Medication included lisinopril with hydrochlorothiazide, fluoxetine, lorazepam, and
bupropion.

A computed tomography (CT) of the brain revealed a left-side thalamic lesion with one solid and two large
cystic components (one extending on the left lenticulocapsular region and the other to the body of the left
lateral ventricle). On magnetic resonance imaging (MRI) the two cystic components were homogeneously
hyperintense on T2-weighted images (T2-WI) and hypointense on T1-weighted images (T1-WI) with no
contrast enhancement on post-contrast T1-WI. The solid component of the lesion showed mild
heterogeneous enhancement on post-contrast T1-WI. The tumor caused mass effect with surrounding
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vasogenic edema, subfalcine herniation, and rightward midline shift in about 0.8 cm. There was no apparent
increase in perfusion on the relative cerebral blood volume (rCBV) map (Figure 1).

FIGURE 1: Diagnostic brain MRI.
Brain MRI showed a left-side thalamic lesion with one solid and two large cystic components, one extending on
the left lenticulocapsular region and the other encroaching to the body of the left lateral ventricle. The two cystic
components (green arrows) were homogeneously hyperintense on T2-WI (a), with no contrast enhancement on
post-contrast T1-WI (b). The solid component (yellow arrow) of the lesion showed mild heterogeneous
enhancement on post-contrast T1-WI (b). On T2-WI (a), there is also visible discrete vasogenic edema in the
parenchyma surrounding the lesion and right midline shift of the brain at the level of the septum pellucidum. There
is no apparent increase in perfusion on the rCBV map (c).

rCBV: relative cerebral blood volume

The patient underwent a neuronavigation-guided brain biopsy of the lesion. Histopathological examination
revealed morphological and immunohistochemical aspects suggestive of well-differentiated neoplasia
consisting of both a ganglionic and glial component (Figure 2). Glial cells were positive for glial fibrillary
acidic protein (GFAP) and ganglion cells were positive for neuron-specific enolase (NSE) and synaptophysin.
Ki-67 labeling was < 1%. The sample did not show the oncogenic variants of the BRAF gene. Thus, the
observed aspects were consistent with a diagnosis of GG, classified as WHO grade 1.

FIGURE 2: Histopathologic and immunohistochemical examination of
brain biopsy.
Ganglioglioma (a) with a fibrillary glial component with minimal atypia and positive for GFAP (b) and scattered
admixed atypical neuron-like cells, highlighted by synaptophysin (blue arrows) (c).

GFAP: glial fibrillary acidic protein
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In the face of these findings and due to the fact that the tumor was considered unresectable given its
location, a multidisciplinary team proposed treatment with curative-intent RT. RT was performed with
Volumetric Modulated Arc Therapy (VMAT) for a total dose of 54 Gy, delivered in 27 fractions of 2 Gy per
day, five times a week. The gross tumor volume (GTV) was delineated based on planning CT and MRI, then a
1.5 cm expansion was made to the clinical target volume (CTV), which was limited to anatomic barriers. The
planning tumor volume (PTV) was obtained using a 0.3 cm margin expansion from the CTV (Figure 3).

FIGURE 3: RT dose distribution to tumor.
Isodose distribution curves of radiotherapy, in axial (a) and sagittal (b) views.

RT: Radiotherapy

She was treated for 40 days, with no interruptions experiencing only grade 1 nausea throughout the
treatment sessions. Post-treatment MRI (six months after RT) revealed a reduction in tumor dimensions
(Figure 4).

FIGURE 4: Brain MRI 6 months after RT treatment.
T2-WI (a) and post-contrast T1-WI (b) revealed a reduction in tumor dimensions, particularly of the cystic
component (green arrows) that extends to the body of the left lateral ventricle.

The patient is regularly followed to monitor disease status and treatment-related adverse events. Four years
later she is alive with a stable disease.

The presented case is remarkable since it regards a thalamic GG, in an adult woman, treated exclusively with
radical RT with a favorable outcome. Although it occurs rarely, GG should be included in the differential
diagnosis of a thalamic mass because early recognition is important for treatment and patient counseling.

Discussion
GG are low-grade glio-neuronal neoplasms that account for 0.3-1.4% of all CNS tumors [6,7], with the
temporal lobe being the most common location (>70%) [8,9]. They are also seen in the frontal, parietal, and
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occipital lobes, along with the brainstem, spinal cord, optic chiasm, and pineal region. Thalamic GG are rare,
with very few cases, including ours, described in the literature [5,10, 11].

On average, the age at diagnosis of brain GG is between 16 and 29 years of age [12]. GG represents <1% of
primary brain tumors in adults [13]. While GG in children and young adults has an excellent prognosis, older
age could indicate a worse prognosis. Therefore, the presentation at 61 years of age and having stable
disease after 4 years in our report are rather rare occurrences.

The most common presentation of brain GG is seizures, which are reported to be long-standing and drug-
resistant, with an incidence of 75-100% in the literature [14]. Through literature review, cases with GG
specifically located in the thalamus have different clinical presentations [5,10, 11]: one of them presented
with hemiparesis and paresthesias in the limbs; other cases presented with hand tremor, and one of them
had a defect in the visual fields. In our case, seizures were the only presenting symptom.

Regarding imaging, GG commonly presents with solid and cystic components. On MRI the cystic component
may show isointensity to hypointensity on T1 compared to the gray matter, and isointensity or
hyperintensity on T2 compared to the normal parenchyma [15], as in our case.

The histopathologic features of GGs are characterized by a moderate, inhomogeneous cellularity with a
marked cytonuclear pleomorphism [16]. Histologically, GFAP staining highlights the glial components,
whereas positive staining of synaptophysin, chromogranin-A, and NeuN can label the neuronal/ganglion
cell components in the GGs [17]. Moreover, immunohistochemistry for BRAF V600E, which is a common
molecular feature of GGs, may also be helpful [18]. GFAP, NSE, and synaptophysin were positive and BRAF
mutation was negative in the previously reported case.

The first treatment option for GG is complete surgical resection whenever possible and the role of RT
remains controversial. Although the importance of RT in cases of subtotal resection and in recurrences that
are unsuitable for further surgical resection are already documented, the value of radical RT as the first
treatment option has never been reported. Rades et al. [19] in a retrospective study of 402 patients with GG
compared four different treatment regimens: gross total resection alone (GTR), GTR plus RT, subtotal
resection alone (STR), and STR plus RT. In relation to the surgery groups, overall survival (OS) and local
control (LC) were significantly better in the GTR group than in the STR group. RT combined with surgery did
not significantly improve OS in any of the subgroups. However, LC was significantly improved with the
addition of RT in low-grade and high-grade GG. Regarding the treatment of thalamic GG cases described in
the literature, one case was treated with surgery alone (trans-Sylvian approach) [11] and the other two cases
were treated with surgery and postoperative RT [5,10].

To the best of our knowledge, this is the only described case of a thalamic GG treated exclusively with RT.

Conclusions
In conclusion, although thalamic GG is a very rare entity, it must be considered in the differential diagnosis
of brain tumors presenting with seizures, even in middle-aged adults. A correct diagnosis by morphology
and immunohistochemistry is of vital importance to avoid non-beneficial treatments.

This case allows us to reflect on the different therapeutic modalities in inoperable GG, highlighting the role
of radical RT in the treatment of these tumors. Further studies are needed to clarify the efficacy of radical RT
in this context.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Luísa Samarão, Artur Aguiar, Mavilde Arantes

Acquisition, analysis, or interpretation of data:  Luísa Samarão, Artur Aguiar, Manuel Jacome, Madalena
Souto de Moura, Mavilde Arantes

Drafting of the manuscript:  Luísa Samarão, Artur Aguiar, Madalena Souto de Moura, Mavilde Arantes

Critical review of the manuscript for important intellectual content:  Luísa Samarão, Artur Aguiar,
Manuel Jacome, Mavilde Arantes

Supervision:  Luísa Samarão, Artur Aguiar, Mavilde Arantes

 

2024 Samarão et al. Cureus 16(10): e72171. DOI 10.7759/cureus.72171 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Health Ethics Committee
(CES) of the Portuguese Institute of Oncology of Porto issued approval CES.174/024. It is the opinion of this
CES that there is no ethical impediment to the development of this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Horbinski C, Kofler J, Yeaney G, et al.: Isocitrate dehydrogenase 1 analysis differentiates gangliogliomas

from infiltrative gliomas. Brain Pathol. 2011, 21:564-74. 10.1111/j.1750-3639.2011.00480.x
2. Solomon D, Varlet P, Blumcke I, Capper D, Gupta K: Rosette-forming glioneuronal tumour. WHO

Classification of Tumours Editorial Board. Central nervous system tumours. Lyon (France). International
Agency for Research on Cancer, 2021.

3. Chougule M, Pawar V, Chivate R: Ganglioglioma of central nervous system study of 3 cases-with review of
literature. Int J Health Sci Res. 2015, 5:720-5.

4. Han W, Guan W, Shi J: Anaplastic ganglioglioma originating from the medulla oblongata: Case report .
Transl Cancer Res. 2021, 10:3059-66. 10.21037/tcr-21-124

5. Mtihran R, Devarajan N: Thalamic ganglioglioma, Eurorad . 2010.
6. Blümcke I, Wiestler OD: Gangliogliomas: An intriguing tumor entity associated with focal epilepsies . J

Neuropathol Exp Neurol. 2002, 61:575-84. 10.1093/jnen/61.7.575
7. Nair V, Suri VS, Tatke M, Saran RK, Malhotra V, Singh D: Gangliogliomas: A report of five cases . Indian J

Cancer. 2004, 41:41-6.
8. Vajramani GV, Dambatta S, Walker M, Grundy PL: Multiple gangliogliomas of the optic pathway . Br J

Neurosurg. 2006, 20:428-30. 10.1080/02688690601101382
9. Lagares A, Gómez PA, Lobato RD, Ricoy JR, Ramos A, de la Lama A: Ganglioglioma of the brainstem: Report

of three cases and review of the literature. Surg Neurol. 2001, 56:315-22. 10.1016/s0090-3019(01)00618-8
10. Hakim R, Loeffler JS, Anthony DC, Black PM: Gangliogliomas in adults. Cancer. 1997, 79:127-31.
11. Fujimura M, Kayama T, Kumabe T, Yoshimoto T: Ganglioglioma in the basal ganglia totally resected by a

trans-distal Sylvian approach. Tohoku J Exp Med. 1995, 175:211-8. 10.1620/tjem.175.211
12. Tandon V, Bansal S, Chandra PS, et al.: Ganglioglioma: Single-institutional experience of 24 cases with

review of literature. Asian J Neurosurg. 2016, 11:407-11. 10.4103/1793-5482.153500
13. Yust-Katz S, Anderson MD, Liu D, et al.: Clinical and prognostic features of adult patients with

gangliogliomas. Neuro Oncol. 2014, 16:409-13. 10.1093/neuonc/not169
14. Zentner J, Wolf HK, Ostertun B, Hufnagel A, Campos MG, Solymosi L, Schramm J: Gangliogliomas: Clinical,

radiological, and histopathological findings in 51 patients. J Neurol Neurosurg Psychiatry. 1994, 57:1497-
502. 10.1136/jnnp.57.12.1497

15. Cohen AR: The great neurosurgical masquerader: 3 cases of desmoplastic infantile ganglioglioma . J
Neurosurg Pediatr. 2019, 24:258-66. 10.3171/2019.5.PEDS19151

16. Hirose T, Scheithauer BW, Lopes MB, et al.: Ganglioglioma: an ultrastructural and immunohistochemical
study. Cancer. 1997, 79:989-1003. 10.1002/(SICI)1097-0142(19970301)79:5<989::AID-CNCR16>3.0.CO;2-Z

17. Ho CY, Bornhorst M, Almira-Suarez MI, Donev K, Grafe M, Gordish-Dressman H, Rodriguez FJ:
Clinicopathologic features of diencephalic neuronal and glioneuronal tumors . J Neuropathol Exp Neurol.
2020, 79:67-73. 10.1093/jnen/nlz115

18. Merlin MS, Gilson P, Rouyer M, et al.: Rapid fully-automated assay for routine molecular diagnosis of BRAF
mutations for personalized therapy of low grade gliomas. Pediatr Hematol Oncol. 2020, 37:29-40.
10.1080/08880018.2019.1679304

19. Rades D, Zwick L, Leppert J, Bonsanto MM, Tronnier V, Dunst J, Schild SE: The role of postoperative
radiotherapy for the treatment of gangliogliomas. Cancer. 2010, 116:432-42. 10.1002/cncr.24716

 

2024 Samarão et al. Cureus 16(10): e72171. DOI 10.7759/cureus.72171 5 of 5

https://dx.doi.org/10.1111/j.1750-3639.2011.00480.x
https://dx.doi.org/10.1111/j.1750-3639.2011.00480.x
https://publications.iarc.fr/601
https://www.ijhsr.org/IJHSR_Vol.5_Issue.6_June2015/102.pdf
https://dx.doi.org/10.21037/tcr-21-124
https://dx.doi.org/10.21037/tcr-21-124
https://www.eurorad.org/case/8061 
https://dx.doi.org/10.1093/jnen/61.7.575
https://dx.doi.org/10.1093/jnen/61.7.575
https://journals.lww.com/indianjcancer/fulltext/2004/41010/gangliogliomas__a_report_of_five_cases.8.aspx
https://dx.doi.org/10.1080/02688690601101382
https://dx.doi.org/10.1080/02688690601101382
https://dx.doi.org/10.1016/s0090-3019(01)00618-8
https://dx.doi.org/10.1016/s0090-3019(01)00618-8
https://pubmed.ncbi.nlm.nih.gov/8988736/
https://dx.doi.org/10.1620/tjem.175.211
https://dx.doi.org/10.1620/tjem.175.211
https://dx.doi.org/10.4103/1793-5482.153500
https://dx.doi.org/10.4103/1793-5482.153500
https://dx.doi.org/10.1093/neuonc/not169
https://dx.doi.org/10.1093/neuonc/not169
https://dx.doi.org/10.1136/jnnp.57.12.1497
https://dx.doi.org/10.1136/jnnp.57.12.1497
https://dx.doi.org/10.3171/2019.5.PEDS19151
https://dx.doi.org/10.3171/2019.5.PEDS19151
https://dx.doi.org/10.1002/(SICI)1097-0142(19970301)79:5<989::AID-CNCR16>3.0.CO;2-Z
https://dx.doi.org/10.1002/(SICI)1097-0142(19970301)79:5<989::AID-CNCR16>3.0.CO;2-Z
https://dx.doi.org/10.1093/jnen/nlz115
https://dx.doi.org/10.1093/jnen/nlz115
https://dx.doi.org/10.1080/08880018.2019.1679304
https://dx.doi.org/10.1080/08880018.2019.1679304
https://dx.doi.org/10.1002/cncr.24716
https://dx.doi.org/10.1002/cncr.24716

	Thalamic Ganglioglioma Treated With Radical Radiotherapy: A Rare Location and an Exclusive Form of Treatment
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Diagnostic brain MRI.
	FIGURE 2: Histopathologic and immunohistochemical examination of brain biopsy.
	FIGURE 3: RT dose distribution to tumor.
	FIGURE 4: Brain MRI 6 months after RT treatment.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


