
Vol. 4 Issue I 2026      ejsmr.org [77

 ЕЖНМИ

COMPREHENSIVE REVIEW OF ASTROCYTOMA: EPIDEMIOLOGY, MOLECULAR 

CLASSIFICATION, DIAGNOSIS, SURGICAL MANAGEMENT, ADJUVANT 

THERAPIES, AND PROGNOSIS
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Abstract
Background: Astrocytomas constitute the most prevalent group of primary brain neoplasms 

Objectives:

Methods:

and meta-analyses. 

Results:

Conclusion:
surgically aggressive strategies.
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1. Introduction

remain among the most therapeutically refractory of all human cancers. The management of 
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oncogenic progression. These markers are routinely assessed by immunohistochemistry in 
neuropathology practice and guide both diagnosis and differential diagnosis.

2.4 CDKN2A/B Deletion and Grade 4 Designation
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2.6 Pilocytic and Pilomyxoid Astrocytoma

Tumour Type
Key Molecular 

Markers

Pilocytic Astrocytoma

Grade 2
mutant

Mutant

mutant
Mutant

mut

mutant
Mutant

necrosis/MVP

wildtype
loss
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3. Clinical Presentation and Diagnosis
3.1 Symptoms and Clinical Features

approach differ substantially among these subtypes.

depending on tumour location. Glioblastoma typically manifests with a shorter and more 

3.2 Neuroimaging

providing tissue for both histological and molecular characterisation. The minimum diagnostic 

4. Surgical Management
4.1 Principles and Goals
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all resectable astrocytomas. The tension between oncological radicality and preservation of 
neurological function is managed through modern intraoperative technologies and careful 
pre-operative functional mapping.

Patients undergoing gross total resection achieved median overall survival in the range of 

and hypothalamus carry a higher risk of progression due to the technical impossibility of 

analyses demonstrating GTR as the dominant prognostic factor for pilocytic astrocytoma 

or biopsy only. 

survival advantage conferred by complete contrast-enhancing tumour removal and providing 
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paradigm of oncological radicality for glioblastoma surgery.

4.6 Intraoperative Technologies

alone. Awake craniotomy with intraoperative stimulation mapping enables resection to the 

matter tract delineation and integrates with neuronavigation to guide surgical trajectories 

Table 2. Summary of Extent of Resection Evidence by Astrocytoma Grade

Grade Resection

improved

2 Improved

2

improved
Improved

Impact demonstrated Improved

GTR superior Reduced 
recurrence

5. Adjuvant Therapies
5.1 Radiotherapy
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5.2 Temozolomide Chemotherapy

5.3 Tumour Treating Fields

the multimodal nature of contemporary glioblastoma management.

5.4 Targeted Therapies and Immunotherapy

patients. 

6. Prognosis and Outcomes

prognosis of patients managed at regional neurosurgical centres.
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7. Emerging Trends and Future Directions

decisions. 

Machine learning algorithms applied to pre-operative MRI are advancing non-invasive 

analysis combined with hyperspectral imaging may enable automated tumour margin 
delineation at cellular resolution. 

7.3 Novel Therapeutic Targets

2 are in early clinical development. Metabolic targeting 

metabolism of glioblastoma are mechanistically novel avenues distinct from conventional 

7.4 Personalised and Adaptive Trial Design

The growing understanding of astrocytoma molecular heterogeneity demands personalised 

driven approach and is directly applicable to the patient populations characterised in 

Conclusion
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promises increasingly precise tumour characterisation and treatment monitoring. 
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