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Abstract
	 Background: High-grade gliomas (HGG) in infants under 1 year of age are rare, biologically dis-

tinct tumors that often present with subtle, nonspecific symptoms. Early diagnosis remains challenging 

in resource-limited settings.

	 Case: We present the case of an 11-month-old Thai girl with one month of progressive ear-

ly-morning vomiting, irritability, head-grabbing behavior, and recurrent falls. She developed an acute 

generalized tonic-clonic seizure before hospital arrival. Magnetic resonance imaging revealed a large 

supratentorial mass with mass effect. Gross total resection was performed. Histopathology demonstrat-

ed high-grade glioma with anaplastic features, brisk mitoses, microvascular proliferation, and a Ki-67 

index of 35%. Immunohistochemistry showed GFAP positivity, positive H3K27me3, and negative IDH1-

R132H. Molecular fusion testing was not available. Postoperative recovery was uneventful, and adjuvant 

chemotherapy following the Thai POG-BT-131FB protocol was planned.

	 Discussion: We present the case of an 11-month-old Thai girl with one month of progressive 

early-morning vomiting, irritability, head-grabbing behavior, and recurrent falls. She developed an acute 

generalized tonic-clonic seizure before hospital arrival. Magnetic resonance imaging revealed a large 

supratentorial mass with mass effect. Gross total resection was performed. Histopathology demonstrat-

ed high-grade glioma with anaplastic features, brisk mitoses, microvascular proliferation, and a Ki-67 

index of 35%. Immunohistochemistry showed GFAP positivity, positive H3K27me3, and negative IDH1-

R132H. Molecular fusion testing was not available. Postoperative recovery was uneventful, and adjuvant 

chemotherapy following the Thai POG-BT-131FB protocol was planned.
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	 Conclusion: This case highlights key diagnostic clues for infantile HGG and emphasizes  

the need for early neuroimaging in infants presenting with persistent vomiting and acute neurological 

changes. Multimodal treatment -including maximal safe resection and chemotherapy -is essential in this 

age group.
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Introduction

	 Pediatric high-grade gliomas (HGGs) represent 

one of the most aggressive and challenging primary 

brain tumors in childhood, accounting for approxi-

mately 8–12% of pediatric central nervous system 

(CNS) neoplasms.1,2 Recent revisions in the World 

Health Organization (WHO) classification of central 

nervous system tumors have further refined  

infant high-grade gliomas into biologically defined 

entities, underscoring the importance of integrated 

histopathological and molecular evaluation. Markers 

such as H3K27 alteration, IDH mutation status, 

ATRX expression, and proliferative indices now 

play a central role in diagnosis, prognostication, 

and therapeutic decision-making.3 Moreover, the 

infant-type hemispheric gliomas (IHG) are  

enormously rare, highly vascular, large-scale  

tumors of the cerebral hemispheres commonly  

diagnosed during infancy. The incidence of IHG  

was limited from the review of the literature.  

Chavaz et al. reviewed 164 infants with IHG and  

reported that the median age of 3.4 months,  

a 3-year event-free survival of 49.5% (95% CI  

(Confidence Interval), 40.7–60.2), and an overall 

survival of 79.6% (95% CI 72.1–87.9). Intracranial 

hemorrhage was found in 23% of cases.4 In mo-

lecular findings, IHGs frequently contain receptor  

tyrosine-kinase (RTK) gene fusions, denoting a 

potential vulnerability to targeted therapy by 

small-molecule RTK inhibitors5,6 

In infants younger than one year, the management 

of HGG poses additional complexity.7 Early clinical 

manifestations are often nonspecific, including 

vomiting, irritability, and developmental regression, 

which may delay diagnosis. Moreover, therapeutic 

strategies must balance oncologic control against 

the profound neurodevelopmental toxicity associ-

ated with cranial irradiation at a very young age. 

Consequently, treatment protocols for this age 

group frequently emphasize maximal safe resec-

tion followed by chemotherapy-based regimens 

designed to defer or avoid radiotherapy.8 Reports 

of infantile supratentorial HGG remain limited, 

particularly from low- and middle-income coun-

tries, where access to molecular diagnostics 

and age-adapted treatment protocols may vary.  

Case-based evidence from diverse geographic 

and healthcare settings is therefore essential to  

broaden clinical understanding and inform  

context-specific management strategies.9

	 In this report, we describe the clinical presen-

tation, radiologic findings, surgical management,  

histopathological features, and early outcome of 

an 11-month-old child diagnosed with supraten-

torial infantile HGG in southern Thailand, high-

lighting diagnostic challenges and age-appropriate  

therapeutic considerations.

Case Presentation

	 An 11-month-old girl with previously normal 

growth and development was referred to a tertiary 
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neurosurgical center with a one-month history 

of progressive early-morning vomiting, increasing  

irritability, and recurrent falls. According to her 

mother, the child frequently grasped her head 

with both hands, suggesting discomfort, although 

no definite lateralizing neurological signs were  

observed. Vomiting occurred almost daily,  

predominantly in the morning, and was accom-

panied by progressive lethargy. Approximately  

30 minutes prior to arrival at a local hospital, 

the patient became unusually fatigued and sub-

sequently developed a generalized tonic–clonic  

seizure lasting about three minutes, followed by  

a second convulsive episode of approximately ten 

minutes during transport by emergency medical 

services. Upon arrival at the tertiary center, the  

patient was alert but irritable.

	 The patient was born at term (40 weeks’ ges-

tation) with a birth head circumference of 33 cm 

(10th percentile. Developmental milestones had 

been age-appropriate. Immunizations were incom-

plete, with the last vaccination administered at 

four months of age. There was no family history 

of epilepsy, malignancy, or inherited neurological 

disorders.

	 On examination, vital signs were stable. Neuro-

logical assessment revealed a Glasgow Coma Scale 

score of E4V5M6. Pupils were equal and reactive to 

light, measuring 3 mm bilaterally. The anterior fon-

tanelle measured approximately 1.5 × 1.5 cm and 

was soft and non-bulging. Muscle tone and motor 

responses were appropriate for age, and no focal 

neurological deficits, cranial nerve abnormalities, 

or cerebellar signs were identified.

	 Magnetic resonance imaging (MRI) of the brain 

revealed a large, multiloculated intra-axial mass lo-

cated in the left temporo-occipital region. On con-

trast-enhanced T1-weighted images in both axial 

(Figure 1A) and coronal (Figure 1B) planes, the le-

sion demonstrated heterogeneous peripheral and 

septal enhancement surrounding multiple non-en-

hancing cystic components with a size of 6 x 8 x 5 

cm. An irregularly enhancing solid component was 

observed along the medial aspect of the lesion. On 

T2-weighted imaging (Figure 1C), the mass showed 

marked hyperintensity of the cystic components 

with a heterogeneous internal signal, accompanied 

by extensive surrounding vasogenic edema and sig-

nificant mass effect, including effacement of adja-

cent cortical sulci and compression of the ipsilater-

al lateral ventricle with contralateral midline shift. 

The T2-weighted fast field echo (FFE) sequence 

(Figure 1D) demonstrated prominent susceptibil-

ity-induced signal loss within the solid component 

of the lesion, consistent with intratumoral hem-

orrhage or blood degradation products. No defi-

nite evidence of calcification could be confirmed  

on the available sequences. In addition, spinal  

MRI with T1-weighted images (Figure 1E), including 

the cervical, thoracic, lumbar, and sacral regions, 

revealed no evidence of leptomeningeal enhance-

ment, intradural or intramedullary metastatic 

lesions, or spinal cord compression, suggesting 

no radiologic evidence of spinal dissemination  

at the time of imaging.

	 Initial management included intravenous dexa-

methasone for intracranial pressure control and 

antiepileptic therapy. The patient subsequently 

underwent a supratentorial craniotomy with the 

goal of maximal safe tumor resection. A transcorti-

cal approach via the temporal cortex was utilized. 

Numerous small feeding vessels were identified 

surrounding the tumor, with hemosiderin depo-

sition in the peritumoral region and evidence of 

intramural hemorrhage. En bloc resection was  

performed, achieving gross total tumor removal. 
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Figure legends

Figure 1. Magnetic resonance imaging of the brain and spine demonstrating a large multiloculated cystic mass in the left 

temporo-occipital region.

(A) Axial contrast-enhanced T1-weighted image shows heterogeneous peripheral and septal enhancement with a solid 

enhancing component.

(B) Coronal contrast-enhanced T1-weighted image further delineates the multiloculated cystic architecture and enhanc-

ing solid portion.

(C) Axial T2-weighted image reveals markedly hyperintense cystic components with surrounding vasogenic edema and 

significant mass effect.

(D) Coronal T2-weighted fast field echo image demonstrates susceptibility-related signal loss within the 

lesion, compatible with intratumoral hemorrhage.

(E) Sagittal spinal MRI demonstrates no evidence of spinal cord compression or leptomeningeal dissemi-

nation. 

No episodes of hypotension were observed, and 

the estimated intraoperative blood loss was 50 ml.

	 Gross examination of the resected specimen 

revealed a soft, gray-tan mass with focal areas 

of necrosis (Figure 2A). Postoperative computed 

tomography of the brain demonstrated pneumo-

cephalus beneath the craniotomy flap and min-

imal residual blood products along the surgical 

cavity (Figure 2B). 

	 Histopathological findings, as shown in Fig-

ure 3A-F, reveal dense hypercellularity, marked  

nuclear pleomorphism, frequent mitotic figures, 

microvascular proliferation, and focal necrosis.  

Immunohistochemical staining showed positivity 

for glial fibrillary acidic protein (GFAP) and focal 

positivity for synaptophysin. The Ki-67 proliferation 

index was approximately 35%. Immunohistochem-

ical findings-specifically retained ATRX expression,  
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Figure 3. Histopathological and immunohistochemical findings of the tumor. (A) H&E, ×20. (B) H&E, ×100. 

(C) GFAP positive. (D) IDH1 (R132H) negative. (E) H3K27M negative. (F) retain H3K27me3 expression.

Figure 2. Gross pathological findings and postoperative image. (A) Gross pathological specimen showing an 

irregular, friable, tan-colored tumor measuring 8.0 × 5.0 × 2.5 cm. (B) Axial computed tomography image 

of the brain showing pneumocephalus beneath the craniotomy flap and minimal residual blood products 

along the surgical cavity. 



วารสารประสาทศัลย์ศาสตร์ไทย
ปีที่ 17 ฉบับที่ 1 มกราคม - มีนาคม 2569 27

Figure 4. Follow-up T1-weighted magnetic resonance imaging of the brain demonstrating no evidence of 

tumor recurrence. (A) Axial T1-weighted image, (B) Coronal T1-weighted image, (C) Sagittal T1-weighted 

image. 

preserved H3K27me3 staining, and absence of 

IDH1-R132H mutation-supported the diagnosis of 

infantile HGG rather than adult-type glioblastoma 

or diffuse midline glioma.

	 The patient recovered without new neurolog-

ical deficits, tolerated oral intake, and remained 

seizure-free. Given her age and the substantial 

neurodevelopmental risks associated with radio-

therapy in children younger than three years, radi-

ation therapy was deferred. She was scheduled to 

receive adjuvant chemotherapy according to the 

Thai Pediatric Oncology protocol (POG-BT-131FB), 

which incorporates vincristine and cyclophospha-

mide to delay or avoid radiotherapy. At the most 

recent follow-up (1-year follow-up), the patient 

demonstrated age-appropriate activity, stable neu-

rological status, and no recurrence of seizures. Fol-

low-up gadolinium-enhanced T1-weighted MRI of 

the brain was limited by patient noncooperation, 

which restricted image quality; nevertheless, no 

definite evidence of tumor recurrence was identi-

fied, as shown in Figure 4A-C. Therefore, long-term 

clinical and radiological surveillance is ongoing.

Clinical Discussion 

	 Infantile HGGs represent a rare and biologically 

distinct subgroup of pediatric CNS tumors, differ-

ing substantially from HGG diagnosed in older chil-

dren and adults. IHGs are rare high-grade astrocytic 

tumors characterized by giant size and abundant 

vascularity, often with regions of cystic transforma-

tion. From the literature review, IHGs have a poor 

prognosis. Papusha et al. reported that 15 patients 

with IHG had a 2-year overall survival rate of 61% 

(CI 39%-95%)10, while Bagchi reviewed IHG and  

infantile HGG cases and reported a 2-year overall 

survival rate ranging from 42%-48%.5 In addition, 

Chavaz et al. reported that IHG had a 3-year event-

free survival of 49.5% (95% CI, 40.7–60.2), and an 

overall survival of 79.6% (95% CI 72.1–87.9).4  

	 Maximal safe surgical resection remains the 

cornerstone of treatment for infantile HGG and is 

consistently recognized as one of the strongest 

predictors of survival.11,12 In the present case,  

total resection was achieved without postopera-

tive neurological deficits, underscoring the critical 

role of meticulous surgical planning and technical 

expertise. In addition, appropriate postoperative 

adjuvant therapy plays an essential role in reducing 
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the risk of tumor recurrence. Given the substantial 
neurodevelopmental risks associated with radio-
therapy in children younger than three years13, 
chemotherapy-based regimens are generally  
favored as first-line adjuvant treatment in this  
age group.11,14 

	 Because infantile hemispheric gliomas (IHGs) are 
frequently driven by gene fusions involving NTRK1, 
NTRK2, NTRK3, ROS1, ALK, or MET, establishing a 
definitive diagnosis can be particularly challenging 
in resource-limited settings where advanced mo-
lecular testing is not readily available.10 Although 
IHG was strongly suspected in the present case 
based on clinical and radiological features, our in-
stitution could not perform comprehensive gene 
fusion analyses. Consequently, the diagnosis was 
supported by histopathological characteristics and 
immunohistochemical findings consistent with in-
fantile high-grade glioma. However, the absence 
of molecular confirmation represents an inherent 
limitation of this case. 

Commentary within Scope 
	 While molecular profiling increasingly informs 
prognostication and enables targeted therapies in 

pediatric neuro-oncology, clinical decision-making 
is often constrained by limited access to advanced 
molecular diagnostics, especially in low- and  
middle-income countries.10,15 In such contexts, 
prioritizing a focused panel of high-yield, clin-
ically actionable biomarkers that can be reliably  
assessed using available resources may help 
bridge this diagnostic gap. Nevertheless, consensus  
regarding the optimal biomarker set for resource- 
limited settings remains lacking, highlighting the 
need for further multicenter studies and global 
collaborative efforts.16,17

Conclusions

	 Infantile HGGs are rare tumors with distinct bio-

logical behavior and often subtle clinical manifes-

tations. Persistent vomiting, irritability, or changes 

in motor behavior in infants should prompt early 

neuroimaging to avoid diagnostic delay. Multimod-

al management, emphasizing maximal safe resec-

tion and chemotherapy-based strategies, remains 

essential. This case contributes to the limited body 

of literature on infantile HGG from Southeast Asia 

and highlights the ongoing need to strengthen 

pediatric neuro-oncology infrastructure in re-

source-constrained settings
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