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CURRENT CONCEPTS IN EPIDEMIOLOGY, MOLECULAR CLASSIFICATION, 

SURGICAL MANAGEMENT, PROGNOSTIC FACTORS, AND FUTURE DIRECTIONS: 

A COMPREHENSIVE REVIEW OF GLIOMAS
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Abstract
Background:

Objective:

strategies for gliomas in neuro-oncological surgery.

Methods: A systematic narrative review was conducted of peer-reviewed literature published 

Results:

demonstrating promise in early-phase trials.

Conclusion:
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1. Introduction

or progenitor cells and encompassing a biologically diverse spectrum of entities ranging from 
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for neurosurgeons and neuro-oncologists managing this challenging disease entity.

2. Epidemiology and Risk Factors
2.1 Incidence and Prevalence

malignant transformation over time.
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2.2 Geographic and Racial Variation

neuroimaging and neuropathological services may partially account for these disparities 

2.3 Risk Factors

The etiology of gliomas remains incompletely elucidated. Ionizing radiation represents the 

prognostic implications.

3.2 Key Molecular Markers
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and Prognosis

Tumor Type Key Molecular Markers Typical Prognosis

Pilocytic Astrocytoma

Grade 2
mutant codeletion

Grade 2
codeletion

mutant del

codeletion
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Grade 4
homozygous del

Grade 4
wildtype

Grade 4

4. Pathophysiology and Tumor Biology
4.1 Gliomagenesis and Cell of Origin

supports the neural stem cell or radial glia as the most likely cell of origin for many diffuse 

cellular proliferation and invasion.

4.2 Tumor Microenvironment
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5. Clinical Presentation and Diagnostic Imaging
5.1 Clinical Presentation

The clinical presentation of gliomas is heterogeneous and largely determined by tumor 

5.2 Neuroimaging

delineation and is particularly valuable in the assessment of treatment response and 

The integration of multimodal MRI data into neuronavigation platforms enables precise 

6. Surgical Management
6.1 Rationale and Principles of Resection
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the cost of neurological function.

treatment target of highest oncological priority.

6.2 Extent of Resection in Low-Grade Glioma

shifting the therapeutic emphasis toward surgical cytoreduction as the primary modality of 

of cortical and subcortical function provides the most reliable intraoperative real-time 

6.3 Intraoperative Adjuncts
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technological development.

6.4 Supramarginal Resection
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aspirational surgical target.

6.5 Role of Re-resection

criteria provide a framework for distinguishing pseudoprogression from true recurrence to 

Table 2. Summary of Key Meta-Analyses on Extent of Resection (EOR) in Glioma: Selected 
Studies Including Chaulagain et al. Contributions

Design

GTR associated with 

lower malignant 
transformation rate 

intraoperative tools GTR

supramarginal 
resection improved 

Retrospective cohort
independently 

predicted survival 

GTR vs biopsy
overall survival

Prospective cohort
resection

resection beyond 

mo

Grabowski et al. Multicenter 
retrospective

hazard of death
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Rahman et al. 

Indication Advantage

Microsurgery
All glioma grades

low cost
Relies on surgeon 

margin assessment

Guided Resection

Real-time tumor 

photosensitivity 
risk

Intraoperative MRI Immediate resection 

re-resection in same 
sitting

tumors (language/
preserving neurologic 
function

All resections Pre-operative trajectory 

localization
reduces accuracy 
intraoperatively

Intraoperative 
glioma

adaptation needed
contrast vs iMRI

Transcranial Motor 
resections

positives

Removes peritumoral 

functional mapping
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7. Adjuvant Therapies
7.1 Radiotherapy

well-circumscribed recurrent or residual tumors where re-irradiation risks to critical neural 

7.2 Chemotherapy

7.3 Targeted and Immunotherapy
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of predictive biomarkers for response in glioma continue to represent major barriers. Tumor 

8. Prognostic Factors and Outcomes
8.1 Molecular Prognostic Markers

8.2 Surgical and Clinical Prognostic Factors

9. Challenges, Recurrence, and Quality of Life
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evolution underscores the need for tissue re-biopsy at recurrence to guide personalized 
therapeutic decision-making and to enroll patients in biomarker-selected clinical trials.

and is associated with improved post-recurrence survival in carefully selected patients with 
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10. Emerging Therapies and Future Directions

-mediated suppression.

to cancer immunotherapy. A landmark phase IIb study by Keskin et al. demonstrated that 

particularly in MGMT-methylated tumors with higher somatic mutation burden following 

the therapeutic utility of this drug class.

enhancement and is under investigation in combination with systemic chemotherapy and 
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have articulated a forward-looking perspective on surgical innovation in neuro-oncology 

may ultimately enable submillimeter precision in navigated microsurgical dissection along 

11. Conclusion

combining a devastating prognosis with profound neurological and psychosocial morbidity. 
The past decade has witnessed transformative advances in the molecular understanding 

prognostication but have catalyzed the development of molecularly targeted therapeutics 
now entering the clinical arena.
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favorable tumors and warrants prospective evaluation.

heterogeneity remain the principal impediments to therapeutic progress.

 

References



Vol. 4 Issue I 2026      ejsmr.org [113

 ЕЖНМИ



EJSMR � Medical science

114]      ejsmr.org Vol. 4 Issue I 2026



Vol. 4 Issue I 2026      ejsmr.org [115

 ЕЖНМИ

Received / Получено 02.01.2026
Revised / Пересмотрено 22.02.2026
Accepted / Принято 20.03.2026


