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ABSTRACT 

Background: The simultaneous occurrence of low-grade and high-grade gliomas in 

different brain regions of the same patient is exceedingly rare. This phenomenon 

may represent malignant progression of a pre-existing low-grade glioma, true 

synchronous gliomas, or multicentric gliomagenesis. Distinguishing among these 

entities has important diagnostic, prognostic, and therapeutic implications. 

Case description: A 53-year-old man with no significant neurological history had 

been followed for several years for a stable left thalamic lesion radiologically 

suggestive of a low-grade glioma. He presented with acute visual impairment and 

was diagnosed with a left occipital hemorrhagic lesion. Subsequent magnetic 

resonance imaging revealed a contrast-enhancing occipital mass with radiological 

characteristics suggestive of a high-grade glial neoplasm, while the thalamic lesion 

remained unchanged. Perfusion imaging demonstrated increased vascularity within 

the occipital lesion. The patient underwent gross total resection of the occipital 

tumor, and histopathological examination confirmed a high-grade glial neoplasm. 

Given the long-term radiological stability and deep location of the thalamic lesion, no 

surgical intervention was performed. 

Conclusions: The synchronous coexistence of low-grade and high-grade gliomas in 

distinct cerebral locations is exceptionally uncommon. This case highlights the 

diagnostic challenges associated with multiple gliomas and emphasizes the 

importance of integrating clinical, radiological, histopathological, and molecular 

findings to differentiate malignant progression from truly synchronous tumors. 

Further molecular characterization is essential to improve our understanding of 

glioma pathogenesis and multicentric tumor development. 

 

 

INTRODUCTION 

Gliomas are the most common primary tumors of the central nervous 

system and comprise a heterogeneous group of neoplasms 

characterized by distinct histological, molecular, and clinical features 

[5,6]. According to the current World Health Organization (WHO) 

classification, gliomas are stratified based on both histopathological 

and molecular characteristics, which have significant implications for 

prognosis and treatment strategies [9]. 
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Most gliomas present as solitary lesions; however, 

multiple gliomas occurring within the same patient 

represent an uncommon clinical entity [1]. 

The presence of more than one glial tumor may 

correspond to multifocal gliomas, multicentric 

gliomas, or malignant progression of a previously 

existing low-grade lesion [1,3]. Multifocal gliomas are 

thought to arise through dissemination along 

established anatomical pathways, whereas 

multicentric gliomas develop independently in 

separate regions of the brain without evidence of 

direct anatomical connection [3,8]. The simultaneous 

occurrence of lesions with different histological 

grades is particularly rare and raises important 

questions regarding glioma pathogenesis and tumor 

evolution [2,7]. 

Several mechanisms have been proposed to 

explain the coexistence of low-grade and high-grade 

gliomas in the same patient. These include malignant 

transformation of a pre-existing low-grade glioma, 

independent tumorigenesis from distinct precursor 

cells, and widespread molecular alterations 

predisposing different regions of the brain to 

neoplastic development [2,7]. Recent advances in 

molecular neuropathology have demonstrated that 

some spatially separated gliomas share common 

genetic alterations, suggesting a common clonal 

origin, whereas others exhibit completely distinct 

molecular profiles consistent with independent 

tumor formation [4,7]. 

Distinguishing between these possibilities is 

clinically relevant because it may influence 

prognosis, therapeutic decisions, and follow-up 

strategies [6,9]. Neuroimaging plays a fundamental 

role in the initial evaluation of these patients; 

however, histopathological and molecular analyses 

remain essential for definitive diagnosis and 

characterization of the relationship between 

separate lesions [7,9]. 

We present the case of a 53-year-old man with a 

longstanding stable thalamic lesion suggestive of a 

low-grade glioma who subsequently developed a 

hemorrhagic occipital high-grade glial tumor. This 

unusual presentation highlights the diagnostic 

challenges associated with synchronous gliomas of 

different grades and underscores the importance of 

integrating clinical, radiological, and pathological 

findings in the management of these rare cases. 
 

 
 

Figure 1. Preoperative MRI demonstrating a stable left thalamic lesion suggestive of low-grade glioma and a hemorrhagic left 

occipital contrast-enhancing lesion with increased perfusion, compatible with a high-grade glial neoplasm. 

 
 
 
 
 
 
 
 

CASE REPORT 

A 53-year-old man with no relevant neurological or 

oncological medical history was followed in our 

outpatient neurosurgical clinic for a left thalamic 

lesion that had remained radiologically stable for 

several years. Serial magnetic resonance imaging 

(MRI) studies demonstrated a diffuse infiltrative 

lesion involving the left thalamus, without contrast 

enhancement or significant interval growth, findings 

suggestive of a low-grade glioma. Given its deep-

seated location and the absence of clinical or 

radiological progression, a conservative 

management strategy based on periodic 

neuroimaging surveillance was adopted. 

The patient presented to the emergency 

department with acute visual impairment. 

Neurological examination revealed visual 

disturbances without motor deficits, sensory 

abnormalities, language disturbances, or 

impairment of consciousness. Cranial computed 

tomography demonstrated a left occipital 

intracerebral hemorrhage. Subsequent MRI revealed 

a hemorrhagic lesion in the left occipital lobe 

associated with irregular contrast enhancement, 
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surrounding vasogenic edema, and increased 

perfusion, findings highly suggestive of a high-grade 

glial neoplasm (Figure 1). 

The previously known thalamic lesion remained 

unchanged compared with prior examinations, 

maintaining the radiological characteristics of a 

diffuse low-grade glioma. No radiological continuity 

between the thalamic and occipital lesions was 

identified. 

Considering the symptomatic presentation and 

the imaging characteristics of the occipital lesion, 

surgical treatment was indicated. The patient 

underwent a left occipital craniotomy and 

microsurgical resection of the lesion. Gross total 

resection was achieved without intraoperative 

complications. Postoperative MRI confirmed 

complete removal of the contrast-enhancing lesion 

with no evidence of residual tumor or surgical 

complications (Figure 2). 

 

 
 

Figure 2. Postoperative contrast-enhanced MRI showing gross 

total resection of the occipital tumor without evidence of 

residual enhancing disease or postoperative complications. 

 

Histopathological examination revealed a high-grade 

diffuse glial neoplasm. Immunohistochemical 

analysis demonstrated strong positivity for glial 

fibrillary acidic protein (GFAP), confirming astrocytic 

differentiation. ATRX expression was retained, while 

immunostaining for IDH1 R132H mutation was 

negative. Cytokeratin markers (CK AE1/AE3) were 

also negative, excluding an epithelial neoplasm or 

metastatic carcinoma. P53 expression was identified 

in approximately 5% of tumor cells, and the Ki-67 

proliferation index reached approximately 20%, 

supporting a highly proliferative glial tumor. These 

findings were consistent with an IDH-wildtype high-

grade glioma. 

The postoperative course was uneventful, and 

the patient was referred to the multidisciplinary 

neuro-oncology board for further management and 

adjuvant treatment planning. Given the prolonged 

radiological stability of the thalamic lesion, its deep 

anatomical location, and the absence of imaging 

findings suggestive of progression, no surgical 

intervention or biopsy was performed for this lesion. 

Continued radiological surveillance was 

recommended. 

The coexistence of a longstanding radiologically 

stable thalamic lesion suggestive of a low-grade 

glioma and a newly diagnosed high-grade IDH-

wildtype glioma in a separate cerebral location 

represents an unusual and diagnostically challenging 

presentation. The absence of radiological 

progression of the thalamic lesion over several years 

favors the hypothesis of synchronous gliomas rather 

than malignant transformation, although definitive 

confirmation would require molecular 

characterization of both lesions. This case highlights 

the complexity of glioma biology and emphasizes the 

importance of integrating clinical, radiological, 

histopathological, and molecular findings when 

evaluating multiple glial lesions within the same 

patient. 

 

DISCUSSION 

The occurrence of multiple gliomas within the same 

patient is an uncommon event, accounting for 

approximately 2–8% of all gliomas. These lesions 

may be classified as multifocal or multicentric 

depending on the presence or absence of 

anatomical continuity between tumors. While 

multifocal gliomas are thought to arise through 

dissemination along established white matter tracts, 

cerebrospinal fluid pathways, or commissural fibers, 

multicentric gliomas are considered independent 

neoplasms developing in separate brain regions 

without radiological evidence of connection [1,3,8]. 

The coexistence of low-grade and high-grade 

gliomas in distinct cerebral locations is exceptionally 

rare. Several mechanisms have been proposed to 

explain this phenomenon, including malignant 

transformation of a pre-existing low-grade glioma, 

independent tumorigenesis from distinct precursor 

cells, and widespread molecular abnormalities 

predisposing multiple areas of the central nervous 

system to neoplastic transformation [2,7]. 

Distinguishing between these possibilities is clinically 

relevant because it may influence prognosis, 

treatment strategies, and surveillance protocols. 

In the present case, the patient had a left thalamic 

lesion that remained radiologically stable for several 
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years and was highly suggestive of a low-grade 

glioma. The subsequent development of a 

hemorrhagic occipital lesion with contrast 

enhancement, surrounding edema, and elevated 

perfusion parameters raised suspicion for a 

biologically distinct high-grade glial neoplasm. 

Importantly, no radiological continuity between the 

two lesions was identified. The prolonged stability of 

the thalamic lesion argues against conventional 

malignant transformation and favors the hypothesis 

of synchronous gliomas with different biological 

behavior. 

Only a limited number of comparable cases have 

been reported in the literature. Nakhl et al. described 

a patient harboring a WHO grade II astrocytoma and 

a synchronous glioblastoma in separate cerebral 

locations, demonstrating clear radiological-

pathological correlation between lesions of different 

grades [10]. Similarly, Inoue et al. reported 

multicentric gliomas with distinct histological grades 

located in supra- and infratentorial regions [13]. 

Doğan et al. described synchronous multicentric 

astrocytomas with different histological subtypes, 

further supporting the concept that spatially 

separated gliomas may arise independently [12]. 

These reports, together with our case, suggest that 

gliomas of different grades may coexist in the same 

patient without necessarily representing progression 

from a single precursor lesion. 

 

Table 1. Published cases of synchronous or multicentric gliomas with different histological grades (WHO, World Health 

Organization). 
 

Author 
Yea
r 

Age/
sex 

Location Histology Key findings 

Nakhl et al. 2010 52/M 
Left frontal and left 
temporal lobes 

WHO grade II astrocytoma and 
glioblastoma 

First report demonstrating radiological-pathological correlation 
between synchronous gliomas of different grades. 

Inoue et al. 2016 42/F 
Supratentorial and 
infratentorial regions 

Diffuse astrocytoma (WHO grade II) 
and glioblastoma (WHO grade IV) 

Multicentric gliomas with different histology and no anatomical 
continuity. 

Doğan et al. 2021 26/M 
Frontal lobe and posterior 
fossa 

Anaplastic astrocytoma (WHO grade 
III) and pilocytic astrocytoma (WHO 
grade I) 

Rare synchronous multicentric astrocytomas with distinct 
pathological features. 

Perić et al. 2018 59/M 
Multiple supratentorial 
lesions 

Multicentric malignant gliomas 
Distinct radiological behavior among lesions suggesting biological 
heterogeneity. 

Cureus 
multicentric 
glioma series 

2023 
3 
patients 

Multiple cerebral 
locations 

High-grade multicentric gliomas 
Discussed independent tumor evolution and genetic divergence 
among lesions. 

Present case 2026 53/M 
Left thalamus and left 
occipital lobe 

Presumed low-grade glioma and IDH-
wildtype high-grade glioma 

Longstanding stable thalamic lesion associated with a spatially 
distinct hemorrhagic high-grade glioma; findings favor synchronous 
gliomas rather than malignant progression. 

 

Neuroimaging plays a crucial role in the evaluation of 

these patients. The thalamic lesion in our patient 

demonstrated the typical characteristics of a low-

grade glioma, including the absence of contrast 

enhancement and long-term radiological stability. In 

contrast, the occipital lesion presented with 

hemorrhage, irregular enhancement, vasogenic 

edema, and increased perfusion, findings commonly 

associated with high-grade gliomas [4,11]. Such 

marked radiological differences strongly suggest 

divergent biological behavior and support the 

possibility of independent tumor development. 

Histopathological analysis of the occipital lesion 

revealed a high-grade diffuse glial neoplasm. 

Immunohistochemistry demonstrated GFAP 

positivity, confirming glial differentiation. Retained 

ATRX expression and negative IDH1 immunostaining 

were consistent with an IDH-wildtype high-grade 

glioma. The Ki-67 labeling index of approximately 

20% indicated a highly proliferative tumor, whereas 

p53 expression was limited to approximately 5% of 

tumor cells. Negative AE1/AE3 staining excluded an 

epithelial neoplasm or metastatic carcinoma. 

Although molecular profiling was not available, the 

pathological findings confirmed the aggressive 

nature of the occipital lesion. 

Recent advances in molecular neuropathology 

have significantly improved the understanding of 

multicentric gliomas. Genomic studies have 

demonstrated that some apparently separate 

lesions share common driver mutations, supporting 

a common clonal origin, whereas others exhibit 

completely distinct molecular profiles, suggesting 

independent tumorigenesis [4,7]. Unfortunately, 

molecular comparison between the thalamic and 

occipital lesions was not feasible because tissue from 

the thalamic lesion was unavailable. Nevertheless, 

the prolonged radiological stability of the thalamic 

lesion and the markedly different imaging 

characteristics of the occipital tumor support the 

hypothesis of synchronous gliomas rather than 

malignant progression. 
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Management of patients with multiple gliomas 

should be individualized. Surgical resection remains 

the standard treatment for accessible high-grade 

lesions because it provides histological diagnosis, 

cytoreduction, and symptomatic relief. Conversely, 

observation may be appropriate for stable lesions 

located in eloquent or deep-seated regions when the 

risks associated with biopsy or resection outweigh 

potential benefits. In our patient, gross total 

resection of the symptomatic occipital lesion was 

achieved, whereas the thalamic lesion continued to 

be managed conservatively due to its stability and 

anatomical location. 

 

CONCLUSION 

The synchronous coexistence of a longstanding 

thalamic lesion suggestive of low-grade glioma and a 

spatially distinct hemorrhagic IDH-wildtype high-

grade glioma is exceedingly rare. The absence of 

radiological continuity and the prolonged stability of 

the thalamic lesion favor the diagnosis of 

synchronous gliomas rather than malignant 

transformation. This case highlights the importance 

of integrating clinical, radiological, histopathological, 

and molecular information when evaluating multiple 

glial lesions and contributes to the limited literature 

regarding gliomas of different grades occurring in 

the same patient. 

 

Patient consent 

Written informed consent for publication of the 

clinical information and accompanying images was 

obtained from the patient. 
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