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Background: Primary brain tumours are diverse in age, sex, clinical and histological profile. Data from India are still limited and differ from 

Western registries, where meningioma leads. Regional comparison is needed for planning services in LMIC. The objective is to analyse 

demographic, clinical, anatomical and histopathological profiles of brain tumours from multiple centres in India and compare with published 

cohorts from Asia and global data. Material and Methods: A multicentric retrospective study was conducted from January 2018 to December 

2024. A total of 240 patients with histologically proven primary brain tumours were included. Data on age, sex, presentation, site and histology 

were collected from hospital records and classified as per WHO 2021. Results were summarised as numbers and percentages and compared 

with regional and international studies. Results: Peak age was 31–40 years, male-female ratio 1.35:1. Headache and vomiting were the leading 

symptoms, and most tumours were supratentorial. Gliomas accounted for 49.6%, with GBM at 22.9% and astrocytoma at 19.2%. Meningioma 

12.1%, embryonal 9.6% higher due to paediatric inclusion. Compared with other Indian studies, the results were similar, while global data show 

higher meningioma rates. Conclusion: Brain tumours in our cohort show younger age, male predominance and a glioma-heavy profile. 

Differences with global data reflect referral bias and the LMIC–HIC gap in reporting. 
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INTRODUCTION 
 

Primary CNS tumours are not very common but are serious. 

They are 1–2% of cancers but cause high disability, high cost, 

and poor survival.[1] Global data show incidence rising every 

year. Developed countries report more cases, but low and 

middle-income countries face more deaths because 

diagnoses are often made late and treatment is limited.[2] 

A systematic review also confirms that gliomas and 

meningiomas dominate. Meta-analysis showed gliomas at 

about 42.8%, meningiomas at nearly 24%, and pituitary 

adenoma at 12.2%.[3] So, the picture is similar worldwide: 

glioblastoma is the most fatal, and meningioma is the most 

frequent benign. 

In the Western population, gliomas and meningiomas lead 

the chart.[4] The age of presentation is higher compared to 

Asia. Reports show the registry system is strong in the US 

and Europe but weak in Asia and Africa.[3,4] In Asia, patients 

present at a young age and with an aggressive type.[5] Many 

centres in India report glioblastoma as the most common 

malignant disease, and meningioma as the main benign 

condition.[6,7] But still, most data from hospital retrospective 

studies are not population-based. 

Two recent studies were from Northeast India. Paul et al 

reported male predominance, peak 31–40 years, 

glioblastoma and meningioma were the most frequent.[8] 

Barua et al, with a larger 1441 series over 26 years, found 

meningioma 24% then gliomas, also paediatric embryonal 

tumour more compared to western data.[9] 

As no proper multicentric Indian data is linked with Asia and the 

world, we cannot see the real burden or plan resources without 

that. This study aims to describe the demographic and 

histopathology profile of brain tumours in our centre and 

compare it with national and international evidence for context. 

Material & Methods This multicentric retrospective 

observational study was conducted in tertiary care hospitals from 

2018 to 2024, including 240 patients with histologically 

confirmed primary brain tumours. Patients with metastatic 

lesions or incomplete records were excluded. Data were retrieved 

from case files, radiology, operative notes and histopathology 

registers, with tumours classified per the WHO 2021 system. 

Both paediatric and adult cases were analysed for demographic 

profile, clinical presentation, anatomical location and 

histopathology. Data were entered in Microsoft Excel, 

summarised using descriptive statistics and compared with 
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regional and international cohorts. 

 

MATERIALS AND METHODS 

This multicentric retrospective observational study was 

conducted in tertiary care hospitals from 2018 to 2024 

including 240 patients with histologically confirmed primary 

brain tumours. Patients with metastatic lesions or incomplete 

records were excluded. Data were retrieved from case files, 

radiology, operative notes and histopathology registers, with 

tumours classified as per WHO 2021 system. Both paediatric 

and adult cases were analysed for demographic profile, 

clinical presentation, anatomical location and 

histopathology. Data were entered in Microsoft Excel, 

summarised using descriptive statistics and compared with 

regional and international cohorts. 

RESULTS 

A total of 240 patients with primary brain tumours were 

analysed. The majority of patients were in the 31to 40-year age 

group (17.5%), followed by 21–30 years (15.0%) and 41–50 

years (14.6%). The paediatric age group 0–10 years contributed 

10.0% and older people>70 years 5.8%. The mean age 

distribution thus shows a younger peak. Male patients were 138 

(57.5%) and females 102 (42.5%), with a male-to-female ratio of 

around 1.35:1. 

 

Table 1: Demographic Characteristics of Patients with Primary Brain Tumours 

Variable Cases % 

Age Group (years) 

0–10 24 10.0 

11–20 28 11.7 

21–30 36 15.0 

31–40 42 17.5 

41–50 35 14.6 

51–60 33 13.8 

61–70 28 11.7 

>70 14 5.8 

Sex 

Male 138 57.5 

Female 102 42.5 

 

Table 2: Clinical Presentations at Diagnosis 

Symptom Cases % 

Headache 118 49.2 

Vomiting 76 31.7 

Neurological deficits 64 26.7 

Seizures 59 24.6 

Visual disturbances 35 14.6 

Cranial nerve palsy 15 6.3 

Gait abnormalities 14 5.8 

Others 19 7.9 
 

Headache was the most frequent presenting complaint in 118 

patients (49.2%). Vomiting was present in 76 patients 

(31.7%), while neurological deficits such as weakness or 

sensory loss were observed in 64 cases (26.7%). Seizures 

were reported in 59 patients (24.6%). Visual disturbances 

occurred in 35 cases (14.6%), cranial nerve palsy in 15 

(6.3%), and gait abnormalities in 14 (5.8%). Other 

symptoms, including non-specific complaints, were noted in 

19 patients (7.9%). 

 

Table 3: Anatomical Location of Tumours 

Location Cases % 

Cerebrum 181 75.4 

Cerebellum 18 7.5 

Ventricular / Periventricular 14 5.8 

Sellar & Suprasellar 10 4.2 

Pineal region 5 2.1 

Brainstem 5 2.1 

Others 7 2.9 
 

Table 4: Histopathological Distribution of Brain Tumours 

Histology Cases % 

Glioblastoma Multiforme 55 22.9 

Astrocytoma (Grade II & III) 46 19.2 

Pilocytic Astrocytoma 12 5.0 

Oligodendroglioma 18 7.5 

Ependymoma 14 5.8 

Medulloblastoma / PNET 23 9.6 

Craniopharyngioma 8 3.3 

Pineal Tumour 5 2.1 
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Schwannoma / Neurofibroma 9 3.8 

Meningioma 29 12.1 

Pituitary Adenoma 7 2.9 

CNS Lymphoma 2 0.8 

Metastatic Tumours 4 1.7 

Others (rare, mixed) 8 3.3 

The majority of tumours were located in the cerebrum, 

accounting for 181 cases (75.4%). Cerebellar tumours were 

seen in 18 cases (7.5%). Ventricular and periventricular 

tumours contributed 14 cases (5.8%). Sellar and suprasellar 

region tumours were 10 cases (4.2%). Pineal region and 

brainstem tumours were less common, 5 cases each (2.1%). 

Other uncommon sites together made up 7 cases (2.9%). 

 

Table 5: Treatment Modalities 

Treatment Type Cases % 

Surgery + Radiotherapy + Chemotherapy 119 49.6 

Surgery + Radiotherapy 59 24.6 

Surgery alone 22 9.2 

Radiotherapy alone 16 6.7 

Chemotherapy alone 10 4.2 

Supportive / Defaulted 14 5.8 

 

Glioblastoma multiforme was the most frequent histology in 

55 cases (22.9%). Astrocytomas (grade II and III) were next 

with 46 cases (19.2%). Pilocytic astrocytoma accounted for 

12 cases (5.0%). Oligodendroglioma was present in 18 cases 

(7.5%) and ependymoma in 14 (5.8%). Medulloblastoma/ 

PNET comprised 23 cases (9.6%). Among benign tumours, 

meningioma was the most common with 29 cases (12.1%), 

followed by schwannoma/neurofibroma 9 (3.8%) and 

craniopharyngioma 8 (3.3%). Pituitary adenomas were 7 

(2.9%). Pineal tumours were 5 (2.1%). Rare histologies 

included CNS lymphoma 2 (0.8%) and metastatic tumours 4 

(1.7%). A small group of mixed or uncommon lesions 

contributed 8 cases (3.3%). 

 

Table 6: Demographic Characteristics of Brain Tumour Patients – Regional Comparison 

Region / Study Sample 

size (n) 

Peak Age group Male % Female 

% 

Key site distribution 

Present Study (India) 240 31–40 yrs (17.5%) 57.5 42.5 Supratentorial > infratentorial 

North-East India.[8] 335 31–40 yrs (23%) 68 32 Cerebrum 81%, Supratentorial 91% 

Northeast India.[9] 596 31–50 yrs 62 38 Supratentorial > infratentorial, higher astrocytomas 

Central India.[10] 196 Middle age peak 59.7 40.3 Astrocytomas, GBM common 

Syria.[11] 2994 40–60 yrs 51.2 48.8 Diffuse gliomas common 

Jordan.[11] 2094 Median 33 yrs 54.7 45.3 Supratentorial 59.3%, Infratentorial 25.8%, Meninges 13% 

Global meta-analysis.[3] — — — — Gliomas 42.8%, Meningiomas 24.1% 

 

In the present study from India, most patients were between 

31 and 40 years old, with a male predominance of 57.5% and 

supratentorial lesions forming the bulk. North-East India 

series by Paul also showed a peak of 31–40 years, with a 

stronger male skew of 68% and cerebrum involvement of 

81%. Another large study from Barua in the same region 

showed a similar 31–50-year-old peak, with males at 62% 

and supratentorial cases dominant, with astrocytomas more 

frequent. The Central India cohort by Mishra had a middle-

aged peak, male 59.7%, with astrocytomas and GBM major 

share. Syrian data revealed a later peak of 40–60 years with 

a near equal sex ratio; diffuse gliomas were most common. 

Jordan registry median age was younger at 33 years, male 

54.7%, with supratentorial 59.3% and infratentorial 25.8%. 

Global meta-analysis placed gliomas at 42.8% and 

meningiomas at 24.1%, reflecting broader distribution. Our 

cohort thus aligns with Indian studies, but shows a younger 

peak compared to Syria and a higher glioma burden than 

global registry trends. 

 

Table 7: Histopathological Distribution of Brain Tumours – Regional Comparison 

Region / 

Study 

Gliomas 

% 

GBM 

% 

Astrocytoma % Meningioma % Embryonal 

% 

Pituitary 

% 

Others 

Present Study 

(India) 

49.6 22.9 19.2 12.1 9.6 2.9 Schwannoma 3.8, 

Craniopharyngioma 3.3 

North-East 

India.[8] 

60 (approx) 30 30 (Astro II+III) 7–8 5 2–3 Rare <2% 

Northeast 

India.[9] 

65 (approx) — High astrocytoma 12 8 3 Spinal 18% 

Central 
India.[10] 

65 27 38 12 26 (pediatric) 5 Craniopharyngioma 14.7 

Syria.[11] 44.9 — — 19.2 — 16.7 (sellar) — 

Jordan.[12] 57.3 — — 12.5 11.2 2.8 Nerve sheath 2.8 
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Global meta-

analysis.[3] 

42.8 17.7 20.3 24.1 3.1 12.2 Schwannoma 6.7, 

Medulloblastoma 7.7 

 

Gliomas accounted for 49.6% in the present study, with 

GBM 22.9% and astrocytomas 19.2%. Meningiomas were 

12.1%, embryonal tumours 9.6%, pituitary adenomas 2.9%, 

while other lesions included schwannoma 3.8% and 

craniopharyngioma 3.3%. A North-East India study by Paul 

showed gliomas to be about 60%, with GBM and 

astrocytoma contributing nearly 30% each, meningioma 7–

8%, and embryonal 5%. Barua reported gliomas at an even 

higher 65%, meningiomas at 12%, embryonal at 8%, and a 

notable 18% spinal involvement. Central India data by 

Mishra also revealed gliomas 65% with GBM 27%, 

astrocytoma 38%, meningioma 12%, but embryonal 26% due 

to inclusion of pediatric cases. Syrian series showed gliomas 

44.9%, meningiomas 19.2% and % large sellar group 16.7%. 

Jordan registry reported gliomas 57.3%, meningiomas 

12.5%, embryonal 11.2%, pituitary 2.8%. Global meta-

analysis showed gliomas 42.8%, meningiomas 24.1%, 

astrocytomas 20.3%, GBM 17.7%, embryonal 3.1%, 

pituitary 12.2%. Compared with these, our study is glioma-

heavy like other Indian cohorts, embryonal shares higher 

than global but closer to Jordan. At the same time, 

meningioma is under-represented compared to Europe and 

global estimates. 

 

 
Figure 1: Age and Sex Distribution of Patients with Primary 

Brain Tumours 

 

 
Figure 2: Heatmap of Regional Comparison of 

Histopathological Distribution of Brain Tumours. 

DISCUSSION 

Our series median age group was 31–40 years with a male-female 

ratio of 1.35:1 [Table 1]. This pattern is consistent with NE India 

and Central India, where a younger peak and male skew are also 

seen.[8,10] In contrast, Syria showed a later peak, 40–60 years, 

with a near equal sex distribution.[11] Jordan's data shows the 

median age is 33 years, with a lower gender skew.[12] African 

cohorts often report meningioma dominance, with males about 

54% overall.[13] European registry, including French and pooled 

EU data, shows incidence rising sharply after 65 years, with 

meningioma predominance in older women.[14] CBTRUS from 

the US also confirm meningiomas at about 39% and peaks in 

elderly females.[15] So, compared to Africa and Europe, our 

patients are younger and glioma-heavy, which may reflect 

different population age structures and selective hospital 

referrals. Rural predominance in [Table 2] also hints at access 

bias, making benign urban cases less likely to be operated on and 

documented. 

Headache was the most common symptom 49% followed by 

vomiting 31% and seizures 25% [Table 3]. Similar findings were 

found in NE India and Central India.[8,10] Syria and Jordan, 

however, report seizures and focal deficits more common than 

raised ICP.[11,12] African reports, especially from South Africa, 

also show seizures are frequent at presentation, linked with 

cortical gliomas.[16] European registries describe early seizure 

onset in supratentorial tumours and raised ICP is less frequent as 

MRI access is early. Our presentation, dominated by headache 

and vomiting, indicates delayed diagnosis and late referral, 

typical of the LMIC setting. This pattern of clinical features is 

closely tied to site distribution, which is discussed next. 

We observed supratentorial tumours in 75% [Table 4]. NE India 

reported an even higher 91%, and Central India was similar.[8,10] 

Syrian and Jordanian series show higher sellar and meningeal 

cases.[11,12] African hospitals, especially in Nigeria, find 

meningioma of cranial convexity frequent, with a shifting site 

profile.[17] The European registry also confirms supratentorial 

dominance, but with a larger meningeal and pituitary share.[14] 

So, our lower meningeal and sellar representation may reflect 

hospital catchment, indolent tumours managed conservatively 

and thus under-captured in the operative registry. 

Gliomas formed 49.6% of cases, GBM 22.9% and astrocytoma 

19.2% [Table 5]. This aligns with other Indian studies with a 60–

65% glioma share.[8,10] The Syrian study had 44.9% gliomas, but 

more meningiomas and sellar lesions.[11] Jordan reported gliomas 

57.3%, meningioma 12.5%.[11] African reports often place 

meningioma on top.[17] European and US registries show 

meningioma ~38–40% and glioblastoma second.[14,15] Global 

meta-analysis reports gliomas at 42.8% and meningiomas at 

24.1%.[3] Hence, our study and other Indian cohorts are glioma-

heavy compared to Africa and Europe, where meningioma leads. 

A striking finding was that embryonal tumours were 9.6% 

overall, high for the mixed-age group. The deliberate inclusion 

of paediatric referrals and a smaller adult denominator explain 

this. The embryonal share dropped closer to the global 2–3% 

when the adult-only subset was analysed. This stresses the need 
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for age-stratified reporting and clear denominator definitions. 

Around half of our patients underwent multimodality therapy 

[Table 5]. NE India showed 90% surgery with 61% 

adjuvant.[8] Central India is also surgery-heavy, and adjuvant 

treatment is limited by cost.[10] The Syria and Jordan series 

reports similar patterns, with surgery first, but adjuvant gaps 

remain.[11,12] The African region has major limitations in 

radiotherapy and chemotherapy availability, leading to poor 

outcomes.[18] Europe shows better meningioma and low-

grade glioma survival, but glioblastoma outcomes are poor 

despite the full Stupp protocol.[19] Treatment disparities 

persist between low- and middle-income countries (LMICs) 

and high-income countries (HICs). 

Our findings show a glioma-heavy profile with younger age 

and male skew, reflecting Indian cohorts. The embryonal 

excess is mainly due to paediatric enrichment, which is 

useful for planning paediatric neuro-oncology services. Rural 

predominance in [Table 2] means imaging access and 

awareness must improve in the periphery. ICP dominated 

presentation [Table 3] stresses the need for early MRI 

referral. Histology mix [Table 5] with glioma dominance 

shows the need for RT and chemotherapy infrastructure, 

while comparison with Africa and Europe [Table 6,7] 

highlights how hospital vs registry bias shifts proportions. 

Future work should focus on population-based registries, 

survival outcomes and molecular profiling to align with the 

WHO 2021 classification. 

 

CONCLUSION 

This multicentric retrospective study of 240 patients showed 

that primary brain tumours in our setting peak in the 3rd–4th 

decade with male predominance and gliomas as the leading 

histology. Headache and vomiting were common presenting 

features, most tumours were supratentorial, and glioblastoma 

was the single largest subtype. Compared to other Indian and 

regional cohorts, our findings are similar but differ from 

global data, where meningiomas dominate. The high 

embryonal share reflects the inclusion of paediatric referrals. 

These results underline the need for age-stratified reporting, 

better diagnostic access in rural areas, and improved 

treatment infrastructure in LMICs. 

 

Financial support and sponsorship 
Nil.  

 

Conflicts of interest  
There are no conflicts of interest. 
 

REFERENCES 

1. Louis DN, Perry A, Wesseling P, Brat DJ, Cree IA, Figarella-

Branger D, et al. The 2021 WHO Classification of Tumors of 

the Central Nervous System: a summary. Neuro-Oncology 

2021;23:1231–51. https://doi.org/10.1093/neuonc/noab106. 

2. Ilic I, Ilic M. International patterns and trends in the brain cancer 

incidence and mortality: An observational study based on the 

global burden of disease. Heliyon 2023;9:e18222. 

https://doi.org/10.1016/j.heliyon.2023.e18222. 

3. Salari N, Ghasemi H, Fatahian R, Mansouri K, Dokaneheifard 

S, Shiri MH, et al. The global prevalence of primary central 

nervous system tumors: a systematic review and meta-analysis. 

European Journal of Medical Research 2023;28. 

https://doi.org/10.1186/s40001-023-01011-y. 

4. Ostrom QT, Francis SS, Barnholtz-Sloan JS. Epidemiology of brain 

and other CNS tumors. Current Neurology and Neuroscience 

Reports 2021;21. https://doi.org/10.1007/s11910-021-01152-9. 

5. Mo Z, Xin J, Chai R, Woo PYM, Chan DTM, Wang J. 

Epidemiological characteristics and genetic alterations in adult 

diffuse glioma in East Asian populations. Cancer Biology and 

Medicine 2022;19:1440–59. https://doi.org/10.20892/j.issn.2095-

3941.2022.0418. 

6. Singh S, Deora H, Neyaz A, Das KK, Mehrotra A, Srivastava AK, 

et al. Trends in clinico-epidemiology profile of surgically operated 

glioma patients in a tertiary care center over 12 years—through the 

looking glass! The Egyptian Journal of Neurosurgery : The Official 

Publication of the Egyptian Society of Neurological 

Surgeons/Egyptian Journal of Neurosurgery 2021;36. 

https://doi.org/10.1186/s41984-021-00118-w. 

7. Gupta PP, Goyal RP. Descriptive epidemiology of central nervous 

system tumors in rural hospital of central India : 5-year experience. 

IP Indian Journal of Neurosciences 2019;5:150–4. 

https://doi.org/10.18231/j.ijn.2019.023. 

8. Paul M, Goswami S, C GR, Bora G. Clinico-epidemiological profile 

of primary brain tumours in North-Eastern Region of India:A 

Retrospective Single institution study. Asian Pacific Journal of 

Cancer Care 2023;8:333–6. 

https://doi.org/10.31557/apjcc.2023.8.2.333-336. 

9. Barua N, Borah N, Haque I, Borah AL, Saikia BK, Barman A, et al. 

A retrospective epidemiological study of the World Health 

Organization (WHO)-classified primary brain and other Central 

Nervous System (CNS) tumors from a tertiary health care center in 

Northeast India. The Egyptian Journal of Neurosurgery : The 

Official Publication of the Egyptian Society of Neurological 

Surgeons/Egyptian Journal of Neurosurgery 2023;38. 

https://doi.org/10.1186/s41984-023-00190-4. 

10. Mishra SS, Ahirwar MK, Nanda S, Rath SM. Epidemiology of 

primary intracranial tumors at a tertiary care hospital in Central 

India: a retrospective study. Cureus 2025. 

https://doi.org/10.7759/cureus.88404. 

11. Assaad F, Salma A, Mrad M. Epidemiological profile of adult 

primary brain tumors. Surgical Neurology International 

2025;16:310. https://doi.org/10.25259/sni_280_2025. 

12. Al-Hussaini M, Al-Ani A, Amarin JZ, Sharie SA, Obeidat M, 

Musharbash A, et al. Epidemiology and outcome of primary central 

nervous system tumors treated at King Hussein Cancer Center. 

Cancers 2025;17:590. https://doi.org/10.3390/cancers17040590. 

13. Ibebuike K, Ouma J, Gopal R. Meningiomas among intracranial 

neoplasms in Johannesburg, South Africa: prevalence, clinical 

observations and review of the literature. African Health Sciences 

2013;13. https://doi.org/10.4314/ahs.v13i1.16. 

14. Crocetti E, Trama A, Stiller C, Caldarella A, Soffietti R, Jaal J, et al. 

Epidemiology of glial and non-glial brain tumours in Europe. 

European Journal of Cancer 2012;48:1532–42. 

https://doi.org/10.1016/j.ejca.2011.12.013. 

15. Ostrom QT, Price M, Neff C, Cioffi G, Waite KA, Kruchko C, et al. 

CBTRUS Statistical Report: Primary brain and other central nervous 

system tumors diagnosed in the United States in 2015–2019. Neuro-

Oncology 2022;24:v1–95. https://doi.org/10.1093/neuonc/noac202. 

16. Jokonya L, Musara A, Esene I, Mduluza-Jokonya T, Makunike-

Mutasa R, Rothemeyer S, et al. Landscape, presentation, and 

characteristics of brain gliomas in Zimbabwe. Asian Journal of 

Neurosurgery 2021;16:294–9. 

https://doi.org/10.4103/ajns.ajns_404_20. 

17. Pienaar JA, Varghese J. Intracranial meningiomas at a tertiary 

hospital: Spectrum of MRI findings with histopathologic 



Acta Medica International ¦ Volume 12 ¦ Issue 3 ¦ September-December 2025 

 

862 

 Ramendra Shukla et al; Demographic and Clinical Patterns of Primary Brain Tumours in India 
 

 

correlation. South African Journal of Radiology 2024;28. 

https://doi.org/10.4102/sajr.v28i1.2812. 

18. Kelly A, Lekgwara P, Mda S. The epidemiology and outcome 

of patients admitted for elective brain tumour surgery at a single 

neurosurgical centre in South Africa. Interdisciplinary 

Neurosurgery 2020;21:100750. 

https://doi.org/10.1016/j.inat.2020.100750. 

19. Pouchieu C, Gruber A, Berteaud E, Ménégon P, Monteil P, Huchet 

A, et al. Increasing incidence of central nervous system (CNS) 

tumors (2000–2012): findings from a population based registry in 

Gironde (France). BMC Cancer 2018;18. 

https://doi.org/10.1186/s12885-018-4545-9.  
 
 


