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Synchronous Somatotroph Pituitary Neuroendocrine Tumor and BRAF 
V600E-Positive Mesial Temporal Ganglioglioma: Illustrative Case

Abstract

Background: Synchronous, spatially separate primary intracranial tumors of different histological lineages are uncommon. A 
functioning somatotroph pituitary neuroendocrine tumor (PitNET) occurring with a distant mesial temporal ganglioglioma is 
particularly unusual and creates diagnostic, pathological, and treatment-sequencing challenges.

Observations: A 43-year-old woman presented with a 1-year history of focal impaired-awareness seizures and a 6-month 
history of progressive acral and facial changes. Growth hormone was 34.4 ng/mL (laboratory reference range 0-3.6 ng/mL), 
and insulin-like growth factor 1 was 330 ng/mL; the age-adjusted reference interval was not available in the source record. 
MRI demonstrated a sellar macroadenoma with suprasellar extension and a separate left mesial temporal cystic-solid lesion. 
A staged strategy was used. Endoscopic endonasal transsphenoidal resection of the sellar tumor showed a PIT1- and growth 
hormone-positive, sparsely granulated somatotroph PitNET with a Ki-67 labeling index of 6%. Two months later, neuronavi-
gation-guided minipterional resection of the temporal lesion showed a World Health Organization grade 1 ganglioglioma with 
BRAF V600E positivity and a Ki-67 index of 2%. At 3 months, growth hormone was 1.7 ng/mL and the patient was seizure-
free (Engel class I) on antiseizure monotherapy.

Lessons: Atypical focal neurological symptoms in a patient with acromegaly should be investigated independently rather than 
attributed automatically to the sellar lesion. Staged resection can be a feasible individualized strategy when two symptomatic 
lesions require treatment. The coexistence of BRAF/MAPK activation in the ganglioglioma and systemic growth hormone/
insulin-like growth factor 1 excess is hypothesis-generating, but a causal biological interaction cannot be inferred from a single 
case.
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Abbreviations: GH = growth hormone; IGF-1 = insulin-like growth factor 1; IHC = immunohistochemistry; MRI = magnetic 
resonance imaging; PitNET = pituitary neuroendocrine tumor; WHO = World Health Organization

Background
Multiple primary intracranial tumors with different histological 
origins in the same patient are rare.1-3 This entity should be 
distinguished from a collision tumor, in which histologically 
different neoplasms are contiguous or intermixed at one ana-
tomical site. Mixed sellar gangliocytoma-PitNET lesions have 
been reported,4 but they are biologically and anatomically dif-
ferent from a spatially separate temporal ganglioglioma coex-
isting with a functioning PitNET.

We describe a patient with acromegaly caused by a sparsely 

granulated somatotroph PitNET and drug-resistant focal sei-
zures associated with a separate BRAF V600E-positive me-
sial temporal ganglioglioma. The report emphasizes diagnostic 
separation of the two syndromes, staged operative decision-
making, and the limits of inferring molecular causality from a 
single observation.

Case 
History and clinical evaluation:
A 43-year-old woman presented with a 1-year history of re-
current focal impaired-awareness seizures. The episodes were 
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described as an epigastric aura followed by orofacial automa-
tisms and postictal aphasia, suggesting dominant mesial tem-
poral onset. Seizure frequency increased despite antiseizure 
medication. Approximately 6 months after seizure onset, the 
patient and family noticed progressive coarsening of facial fea-
tures and enlargement of the hands and feet.

The following clinically relevant information should be insert-
ed from the source record, the patient is on Tab Levetiracetam 
500 mg twice a day since the discharge after first surgery.

Endocrine and radiological assessment:
Basal GH was 34.4 ng/mL (laboratory reference range 0-3.6 
ng/mL), and IGF-1 was 330 ng/mL. Because the age- and sex-
adjusted IGF-1 reference interval or upper limit of normal was 
not provided, the degree of IGF-1 elevation cannot be stan-
dardized from the available documents. Pooled prolactin was 
48.4 ng/mL; a 1:10 diluted sample measured 5.2 ng/mL. The 
dilution result argues against a high-dose hook effect, but it 
does not by itself establish stalk effect or exclude biological co-
secretion. Cortisol was reported as 7.8 micrograms/dL. Visual 
field testing was normal.

MRI demonstrated two noncontiguous lesions: a sellar mac-
roadenoma with suprasellar extension, described as Knosp 
grade 2, and a separate cystic-solid lesion in the left mesial 
temporal lobe that was T1 hypointense, T2 hyperintense, and 
heterogeneously enhancing.

Pre op MRI (25/7/2025) suggestive of an ill-defined, altered 
signal intensity lesion noted in the sella on the left side. An-
terior pituitary gland on right side appears homogeneously 
enhancing and seen displaced toward right side by the lesion. 
Superiorly, the lesion extends into the suprasellar cistern.

The infundibular stalk is seen displaced toward the right side. 
The optic chiasm is normal. Laterally on the left side, a le-
sion is seen extending into left cavernous sinus and encasing 
the cavernous segment of the left ICA (flow voids maintained). 
Posterolaterally, the lesion causes mass effect over left tempo-
ral lobe and effacement of the temporal horn of the left lateral 
ventricle; further the lesion extends into left ambient cistern 
and abuts the left cerebral peduncle.

The lesion is seen abutting /broad based towards the adjacent 
left tentorial dura. There is evidence of mild widening of the 
sella. 

Figure 1: Axial Contrast image of the lesion.

Figure 2: Sagittal contrast image.

Figure 3: Coronal contrast image.

Image 1: Intra OP Images pterional craniotomy ( 2nd surgery).

The lesion is heterogeneously isointense on T2 with few T2 
hyperintense areas within, isointense on T1 with few hypoin-
tense areas within. The lesion is showing heterogeneous en-
hancement after contrast administration. 
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Figure 4: Coronal contrast image.

Figure 5: Axial contrast image.

The lesion is approximately 4 x 2.5 x 2.1 cm (AP x TR x CC).

Post op MRI – 15/10/25 – Well-defined extra-axial altered 
signal intensity, which is isointense on T1, heterogeneously 
hyperintense on T2, not suppressed on FLAIR, showing focal 
area of blooming within, showing heterogeneous post-contrast 
enhancement measuring 1.9 x 1.5 x 1.2 cm noted in medial 
aspect of middle cranial fossa in parasellar location indenting 
medial temporal lobe, indenting left crus cerebri and efface-
ment of temporal horn of left lateral ventricle, left crural cis-
tern.

Altered signal intensity noted in left half of sella and parasellar 
location which is hyperintense on T1 , hyperintense on T2 with 
few hypointense areas, T1 hyperintense areas are suppressed 

Figure 7: HPE images of Ganglioglioma. 
A & B – 100 X & 200 X show dysplastic ganglionic cells (*) admixed with neoplastic Glial cells. Few eosinophilic 

granular bodies are seen (arrow)
C) OLIG – 2 IHC highlighting neoplastic cells. 

D) Synaptophysin & E) Chromogranin labels dysplastic ganglionic cells.
F) BRAF p V 600E IHC is positive in tumor cells.

Figure 6: Sagittal contrast image.

Image 2: Pre OP Images.
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Figure 8: HPE image of Pituitary Neuroendocrine Tumour.  
A) HPE 200 X Neuroendocrine tumor with round monomorphic cells, stippled chromatin & amphophilic cytoplasm.

B) Cytokeratin IHC showing perinuclear positivity 
C) PIT 1 transcription factor showing diffuse nuclear positivity 

D) GH IHC showing cytoplasmic positivity. 
Timeline

Time Clinical event Key findings/intervention
Approximately 1 year before 
presentation

Onset of focal seizures Epigastric aura, orofacial automatisms, postictal aphasia

Approximately 6 months be-
fore presentation

Features of acromega-
ly recognized

Facial coarsening and acral enlargement

Preoperative assessment Endocrine and MRI 
evaluation

GH 34.4 ng/mL; IGF-1 330 ng/mL; sellar and separate left mesial tem-
poral lesions

September 2025 First-stage surgery Endoscopic endonasal transsphenoidal resection; somatotroph PitNET
November 2025 Second-stage surgery Neuronavigation-guided minipterional resection; WHO grade 1 gan-

glioglioma, BRAF V600E positive
3-month follow-up Early outcome GH 1.7 ng/mL; Engel class I seizure outcome
8 months follow up Late Outcome IGF-1 – 150ng/ml, AED stopped.

on FAT SAT FLAIR; showing blooming on SWI - could repre-
sent postprocedural changes.

Residual pituitary gland and stalk is displaced to the right side, 
with no obvious focal enhancing lesions appreciated within the 
pituitary gland – no residual tumor.

Staged surgical management:
The multidisciplinary team selected staged treatment, address-
ing the functioning sellar tumor first and the epileptogenic 
temporal lesion second. This sequence was intended to obtain 
endocrine control and to separate the risks and goals of two 
different operations. 

In September 2025, the patient underwent endoscopic endona-
sal transsphenoidal resection. The tumour was described intra-
operatively as soft and vascular, and gross-total resection was 
achieved. Histology showed sheets of chromophobic cells. IHC 
was positive for PIT1 and GH. Pan-cytokeratin demonstrated 
fibrous bodies in fewer than 50% of cells, supporting a sparse-
ly granulated somatotroph PitNET. The Ki-67 labelling index 
was 6%. Contemporary pituitary classification emphasises cell 
lineage, differentiation, invasion, and clinical behaviour rather 
than assigning aggressiveness from Ki-67 alone [5,5].

In November 2025, the patient underwent neuronavigation-
guided left minipterional craniotomy and resection of the mesi-
al temporal lesion. Histology showed neoplastic astrocytes and 
dysplastic neurons, including binucleated neurons. IHC was 

positive for GFAP, synaptophysin, and chromogranin. The le-
sion was diagnosed as a WHO grade 1 ganglioglioma.7 BRAF 
V600E positivity was reported, and the Ki-67 index was 2%.

NIMHANS Neuropathology – Lab Reference no - X – 5072/ 
2025 & X – 4364 / 2025
Post Op CT suggest complete removal of the tumor in the tem-
poral lobe. 

HPE Images 
Figure 7 & Figure 8

Follow-up and outcomes
Recovery after both operations was reported as unevent-
ful. At 3-month follow-up, GH was 1.7 ng/mL(0.0 – 3.6) on 
14/11/2025, and the patient remained seizure-free (Engel class 
I) on antiseizure monotherapy. Postoperative age-adjusted 
IGF-1: 150 ng/mL (50 – 300) on 23/1/2026
The last review of the patient is on 8/7/26, patient has no new 
symptoms and has stopped anti epileptics without seizure re-
currence.

Discussion
Observations
The principal observation is the synchronous presentation of 
two topographically separate and histologically distinct pri-
mary tumors: a functioning somatotroph PitNET and a mesial 
temporal ganglioglioma. Previous reports of multiple primary 
intracranial tumours include pituitary tumours coexisting with 
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meningiomas, gliomas, and other neoplasms, but the overall 
phenomenon remains uncommon [1-3]. The present configura-
tion is also distinct from a mixed sellar gangliocytoma-PitNET, 
in which neuronal and adenohypophyseal components occur 
together in the sellar lesion [4].

Gangliogliomas are low-grade glioneuronal tumors that com-
monly present with seizures. WHO classification recognises 
molecular alterations in the MAPK pathway, and BRAF V600E 
is found in a subset of gangliogliomas [7,9,10]. The temporal 
lesion therefore provides a plausible structural substrate for the 
patient's focal seizure semiology.

Biological hypothesis and its limits
GH and IGF-1 signalling can activate proliferative and sur-
vival pathways, including PI3K-AKT-mTOR, whereas BRAF 
V600E activates MAPK signalling [11,12]. Crosstalk between 
these pathways is biologically plausible. However, this case 
provides no serial growth curve, tissue-level receptor analysis, 
functional experiment, or evidence that the endocrine disor-
der preceded formation of the ganglioglioma. The coexistence 
should therefore be described as hypothesis-generating rather 
than as a demonstrated “double-hit” mechanism. Epidemiolog-
ical observations of increased neoplasia in acromegaly do not 
establish the promotion of this specific tumor type [13].

Management considerations
Both lesions were symptomatic and surgically treatable. Treat-
ing the functioning PitNET first permitted early endocrine in-
tervention and a separate assessment before epilepsy surgery. 
The alternative sequence, or a single-stage strategy, would 
depend on seizure urgency, mass effect, endocrine and anaes-
thetic risk, tumor anatomy, and institutional expertise. The fa-
vourable early outcome supports feasibility in this patient but 
does not establish superiority of the chosen sequence.

Limitations: This is a single case. There is no EEG data. 
Lessons: Focal neurological symptoms in a patient with a pitu-
itary disorder should be evaluated on their own merits, because 
a second pathology may coexist. Spatially separate tumors 
must not be mislabeled as a collision tumour. Staged surgical 
treatment can be effective when tailored to the dominant risks 
and goals of each lesion. Molecular pathway overlap is a use-
ful research hypothesis, but causal language should be avoided 
without direct evidence.
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