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Abstract- Meningioma is the most frequently diagnosed primary
tumor of the central nervous system, with higher prevalence in
females and increasing incidence in older individuals. This study
aimed to evaluate the clinicopathological characteristics of
patients diagnosed with meningioma at Sembiring General
Hospital from 2021 to 2024. A retrospective descriptive method
was employed using secondary data from medical records of
patients who underwent craniotomy and histopathological
examination. Seventeen cases were identified during the study
period. The highest number of cases was reported in 2023.
Female patients constituted the majority (64.7%), with the age
group of 41-50 years being the most affected. Interestingly,
meningioma cases in the 61-70 age group were more commonly
found in male patients. Histopathological analysis showed that
the most prevalent subtype was meningothelial meningioma, and
the majority of tumors were classified as WHO Grade I. Higher-
grade variants, such as atypical and anaplastic meningiomas,
were rare. These findings are in line with global trends,
indicating a predominance of benign meningiomas in middle-
aged women and a rising incidence among older men. The study
provides local data that may support clinical decision-making
and serve as a reference for future research on meningioma in
similar settings.

Index Terms-: meningioma, histopathology, craniotomy, WHO
grading.

I. INTRODUCTION

Meningioma are the most frequently encountered primary
tumors of the central nervous system (CNS), originating
from arachnoid cap cells. They account for approximately 30—
40% of all intracranial neoplasms and are predominantly
diagnosed in older adults. A marked gender disparity has been
observed, with females being two to three times more likely to
develop these tumors than males, a trend attributed to hormonal
influences, particularly involving estrogen and progesterone
receptors found in many cases.>?® In addition to hormonal
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factors, genetic alterations—such as mutations in the NF2
gene—and environmental exposures like ionizing radiation have
been associated with increased risk.*>¢ Furthermore,
epidemiological studies suggest that metabolic conditions and
lifestyle choices, including obesity and physical inactivity, may
further elevate the likelihood of developing meningiomas,
especially in women.”89

Histopathologically, meningiomas are classified by the World
Health Organization (WHO) into three grades: Grade | (benign),
Grade Il (atypical), and Grade 1l (anaplastic), with the majority
being classified as Grade 1.1%1 Among the most common
histological subtypes are meningothelial and transitional
meningiomas.*? Higher-grade variants tend to exhibit more
aggressive behavior and are associated with increased rates of
recurrence following surgical resection.’®* A  detailed
understanding of the distribution of histological types, tumor
location, and clinical features is essential for guiding diagnosis
and treatment planning. Despite the global prevalence of
meningiomas, there is a notable lack of region-specific
clinicopathological data in Indonesia, particularly at the
provincial level. This retrospective study was conducted at
Sembiring General Hospital to investigate the clinicopathological
characteristics of meningioma cases, aiming to provide local data
that may inform clinical management strategies and support the
development of more effective diagnostic protocols.

Il. METHODOLOGY

This study employed a retrospective descriptive design to
assess the clinicopathological features of meningioma cases
diagnosed at Sembiring General Hospital. Data were collected
from medical records of patients who underwent craniotomy with
subsequent histopathological examination of resected brain tissue
between January 2021 and December 2024. This non-
interventional approach was chosen to analyze pre-existing
clinical and pathological data.

www.ijsrp.org


http://ijsrp.org/
https://dx.doi.org/10.29322/IJSRP.15.07.2025.p16311

International Journal of Scientific and Research Publications, Volume 15, Issue 7, July 2025 119

ISSN 2250-3153

The study population included all patients with confirmed
histopathological diagnoses of meningioma who met the
inclusion criteria within the defined period. A total sampling
method was utilized, incorporating all eligible cases with
complete clinical records and validated histopathological reports.
Exclusion criteria consisted of patients with incomplete medical
documentation or non-representative biopsy specimens that
precluded definitive diagnosis.

Relevant variables analyzed in this study included patient
age, sex, histopathological subtype, and tumor grade, classified
according to the 2021 World Health Organization (WHO)
classification of central nervous system tumors. Subtypes such as
meningothelial, transitional, fibroblastic, and other variants were
identified, along with their corresponding grades (Grade I-I11),
which reflect the biological behavior and malignancy potential of
each tumor. All histological assessments were reviewed
independently by two board-certified anatomical pathologists to
ensure diagnostic accuracy and consistency.

All patient data were anonymized prior to analysis to
maintain confidentiality. The study protocol received ethical
clearance from the Health Research Ethics Committee of
Sembiring General Hospital. As the study relied solely on
secondary data from institutional archives, informed consent
from patients was not required.

1. RESULT

Between 2021 and 2024, a total of 17 patients were diagnosed
with meningioma at Sembiring General Hospital, confirmed
through histopathological analysis of tumor specimens obtained
via craniotomy. The highest number of cases was recorded in
2023 (n = 6), followed by 2024 (n = 5). Female patients
accounted for the majority of cases (n = 11; 64.7%), while males
represented a smaller proportion (n = 6; 35.3%).

The age group most commonly affected was 41-50 years,
comprising five cases, with a female-to-male ratio of 3:2. This
was followed by the 61-70 age group, where a predominance of
male patients was observed (male-to-female ratio of 3:1). Among
the histopathological subtypes, meningothelial meningioma was
the most frequently encountered. Notably, the majority of tumors
were classified as WHO Grade I, indicating that most cases
presented with benign histological features during the study
period.

Table 1. Demographic distribution of meningioma at
Sembiring General Hospital from January 2021 until
December 2024
. Total Percentage
Variable ) %)
Number of cases
2021 3 17.65
2022 3 17.65
2023 6 35.29
2024 5 29.41
Gender
Male 6 35.29
Female 11 64.71
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Age
<30 2 11.76
30-40 3 17.65
41-50 5 29.41
51-60 3 17.65
61-70 4 23.53
>70 0 0.00
Histopathological subtype
Grade |
Meningothelial 6 35.29
Fibroblastic 2 11.76
Transitional 3 17.65
Psamomatous 3 17.65
Angiomatous 1 5.89
Microcystic 0 0.00
Secretory 0 0.00
Lymphoplasmacytic rich 0 0.00
Metaplastic 0 0.00
Grade II
Atypical 2 11.76
Chordoid 0 0.00
Clear cell 0 0.00
Grade Il1
Papillary 0 0.00
Rhabdoid 0 0.00
Anaplastic 0 0.00
Grading
Grade 1
Male 6 35.29
Female 9 52.95
Grade 2
Male 0 0.00
Female 2 11.76
Grade 3
Male 0 0.00
Female 0 0.00
Total 17

IV. DISCUSSION

This retrospective analysis described the clinicopathological
characteristics of 17 meningioma cases diagnosed at Sembiring
General Hospital over a four-year period. The highest number of
cases was recorded in 2023, suggesting a possible increase in
awareness, improved diagnostic capacity, or referral trends. A
clear female predominance was observed, with women
comprising 64.7% of cases, consistent with prior studies that
report females are approximately two to three times more likely
to develop meningiomas than males.*? This difference is often
attributed to hormonal influences, notably the presence of
estrogen and progesterone receptors in meningioma tissue, which
may promote tumor proliferation under hormonal stimulation 156

Age distribution in this cohort was also in line with global
patterns, with the majority of cases occurring in patients aged
41-50 and 61-70 years. Notably, while middle-aged females
dominated the 41-50 age group, a shift was observed in older
patients, where male incidence surpassed female, with a male-to-
female ratio of 3:1 in the 61-70 age group. This observation
echoes epidemiological data indicating that although the overall
prevalence of meningioma is higher in women, the gender gap
narrows with age and may even reverse in elderly populations.t’
The decline in female sex hormones post-menopause,
particularly progesterone—which is strongly expressed in
meningioma tissues—may partially explain this shift.!®1° In
contrast, age-related hormonal decline in men, such as decreased
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testosterone, may alter tumor dynamics differently, though this
mechanism remains under investigation.?

The histopathological findings of this study were dominated
by WHO Grade | meningiomas, consistent with international
data reporting that benign subtypes account for approximately
80-85% of cases.’® Meningothelial, transitional, and fibroblastic
variants were the most common histological subtypes, with
meningothelial being the most frequent. This pattern mirrors
findings from multiple institutional and population-based
studies.!*'? Higher-grade tumors (Grade 1l and I11) were rare in
this series, reinforcing the notion that atypical and anaplastic
meningiomas constitute a small minority—typically under 5%—
of newly diagnosed meningiomas.'*42* Of note, some literature
suggests that males are more likely to develop these higher-grade
tumors, which may further support the observation of greater
tumor severity in older male patients.??

The age- and sex-related patterns observed in this study likely
reflect a multifactorial interplay of hormonal, genetic, and
environmental influences. Hormonal exposure, particularly from
exogenous sources such as hormone replacement therapy or oral
contraceptives, has been associated with increased meningioma
risk in women.?*?42> Genetic predispositions such as NF2
mutations and molecular markers like AKT1 E17K have also
been implicated in tumor development and progression.*2
Additionally, emerging evidence supports the influence of
metabolic and lifestyle factors, including obesity and physical
inactivity, particularly among women, on meningioma risk.”89
Interestingly, obesity has also been associated with skull base
meningiomas in males, suggesting a potential link between
metabolic profile, tumor location, and gender-specific risk.?’

Although this study was limited by a small sample size and
single-center design, the findings contribute valuable insight into
regional patterns of meningioma and reflect trends consistent
with global data. The clear predominance of benign tumors, the
sex and age distributions, and the histopathological subtypes all
mirror larger epidemiological reports. Further research with
larger, multicenter cohorts is needed to explore in more depth the
influence of hormonal decline, tumor location, genetic markers,
and treatment outcomes—especially in elderly male populations
where current understanding remains limited.

V. CONCLUSION

This study provides clinicopathological insights into
meningioma cases diagnosed at Sembiring General Hospital
between 2021 and 2024. The findings revealed a predominance
of cases in female patients, with the highest incidence occurring
in the 41-50-year age group, while an increase in male cases was
observed in older age groups (61-70 years). Histopathologically,
most tumors were classified as WHO Grade 1, with
meningothelial being the most frequently encountered subtype.
These results are consistent with global patterns and reaffirm the
predominantly benign nature of meningioma.

Despite the limited number of cases, the study highlights a
notable trend of increased incidence in elderly males, which may
reflect a shift in hormonal influence, tumor biology, or delayed
diagnosis in this population. Recognizing this pattern is essential
for improving awareness and clinical vigilance in older male
patients. The predominance of Grade | tumors underscores the
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importance of early detection and histopathological confirmation
through surgical excision and biopsy.

Local data from this study serve as a foundational reference
for clinicians and researchers in the region. Continued research
involving larger cohorts and multi-institutional collaboration is
encouraged to further explore molecular characteristics,
recurrence rates, and treatment outcomes. The integration of
histopathology with clinical and radiological data remains vital in
ensuring accurate diagnosis, guiding therapy, and improving
long-term prognosis for patients with meningioma.s.

REFERENCES

[1] Coté D., Wang R., Morimoto L., Metayer C., Stempel J., Zada G.et al..
Birth characteristics and risk of meningioma in a population-based study in
california. Neuro-Oncology Advances 2022;4(1).
https://doi.org/10.1093/noajnl/vdac173

[2] Fatade E., Chiromo M., & Fonkem E.. Mnga-05 increased occurrence of
meningioma in women: a meta analysis. Neuro-Oncology Advances
2024,6(Supplement_2):ii3-ii3. https://doi.org/10.1093/noajnl/vdae147.010

[3] Walsh K., Price M., Neff C., Komisarow J., Wimberly C., Kruchko C.et al..
The joint impacts of sex and race/ethnicity on incidence of grade 1 versus
grades 2-3 meningioma across the lifespan. Neuro-Oncology Advances
2023;5(Supplement_1):i5-i12. https://doi.org/10.1093/noajnl/vdad020

[4] Toader C., Glavan L., Covache-Busuioc R., Bratu B., Costin H., Corlatescu
A.et al.. Extensive intracranial meningioma with dehiscences: a case report.
Cureus 2024. https://doi.org/10.7759/cureus.51596Robert C. Understanding
cutaneous squamous cell carcinoma. EMJ Dermatol. 2019; 7[Suppl 1]: 2-
10.

[5] Guo A., Job A. Pacione D., & Agrawal N.. Risk of intracranial
meningioma in patients with acromegaly: a systematic review. Frontiers in
Endocrinology 2024;15.https://doi.org/10.3389/fend0.2024.1407615

[6] Vaghjiani N., Schwieder A., Uppalapati S., Kons Z., Kazarian E., Sattiraju
S.et al.. Characterization and incidence of radiation-induced meningiomas
in a brain tumor database. 2022. https://doi.org/10.21203/rs.3.rs-
2105816/v1

[7] Gheorghiu A., Brunborg C., Johannesen T., Helseth E., Zwart J., &
Wiedmann M.. Lifestyle and metabolic factors affect risk for meningioma
in women: a prospective population-based study (the cohort of norway).
Frontiers in Oncology 2024;14. https://doi.org/10.3389/fonc.2024.1428142

[8] Onerup A., Salehabadi S., Bhatia S., Ware M., Joffe L., Turcotte L.et al..
Lifestyle and subsequent meningioma in childhood cancer survivors: a
report from the st. jude lifetime cohort study. Cancer Reports 2023;7(1).
https://doi.org/10.1002/cnr2.1944

[9] Gheorghiu A., Brunborg C., Johannesen T., Helseth E., Zwart J., &
Wiedmann M.. Lifestyle and metabolic factors affect risk for meningioma
in women: a prospective population-based study (the cohort of norway).
Frontiers in Oncology 2024;14. https://doi.org/10.3389/fonc.2024.1428142

[10] Ogasawara C., Philbrick B., & Adamson D.. Meningioma: a review of
epidemiology, pathology, diagnosis, treatment, and future directions.
Biomedicines 2021;9(3):319. https://doi.org/10.3390/biomedicines9030319

[11] Rodriguez-Hern&ndez L., Uribe-Pacheco R., Mondragén-Soto M., Alvaro-
Heredia J., Reyes-Moreno |., Montafio-Tello H.et al.. Assessing the
malignancy risk of a meningioma by its location. Cureus 2022.
https://doi.org/10.7759/cureus.31213

[12] Kamelia M., Agus S., & Tofrizal T.. The association of fibulin-2 expression
with histopathological grade and fibrotic tumor vessel in meningioma.
Majalah Patologi Indonesia 2023;32(2).
https://doi.org/10.55816/mpi.v32i2.622

[13] Hallan D., Bhanja D., Sciscent B., Ryan C., Gigliotti M., Daggubati L.et al..
Pregnancy and childbirth in women with meningioma. Cureus 2022.
https://doi.org/10.7759/cureus.27528

[14] Kurt G., Akmansu M., & Aslan A.. Metastatic cavernous sinus
meningioma: a theory of probable predisposing factor for metastasis of
meningioma. Turkiye Klinikleri Journal of Case Reports 2020;28(3):133-
136. https://doi.org/10.5336/caserep.2019-72941

[15] Hage M., Plesa O., Lemaire I., & Sanson M.. Estrogen and progesterone
therapy and meningiomas. Endocrinology 2021;163(2).
https://doi.org/10.1210/endocr/bgab259

www.ijsrp.org


http://ijsrp.org/
https://doi.org/10.1093/noajnl/vdac173
https://doi.org/10.1093/noajnl/vdae147.010
https://doi.org/10.1093/noajnl/vdad020
https://doi.org/10.21203/rs.3.rs-2105816/v1
https://doi.org/10.21203/rs.3.rs-2105816/v1
https://doi.org/10.3389/fonc.2024.1428142
https://doi.org/10.1002/cnr2.1944
https://doi.org/10.3389/fonc.2024.1428142
https://doi.org/10.3390/biomedicines9030319
https://doi.org/10.7759/cureus.31213
https://doi.org/10.55816/mpi.v32i2.622
https://doi.org/10.7759/cureus.27528
https://doi.org/10.5336/caserep.2019-72941
https://doi.org/10.1210/endocr/bqab259

International Journal of Scientific and Research Publications, Volume 15, Issue 7, July 2025 121

ISSN 2250-3153

[16] Amaliya A., Harahap H., & Rosyidi R.. Hormonal contraception as a
meningioma risk factor: a literature review. Jurnal Biologi Tropis
2024;24(4):393-402. https://doi.org/10.29303/jbt.v24i4.7627

[17] Hussein A. and Abbas Z.. Clinicopathological study of meningioma in a
sample of iragi patients in baghdad district. Pan Arab Journal of
Neurosurgery2021;16(1):13-20.
https://doi.org/10.21608/pajn.2021.65143.1011

[18] Pourhadi N., Meaidi A., Friis S., Torp-Pedersen C., & Merch L.
Menopausal hormone therapy and central nervous system tumors: danish
nested case-control study. Plos Medicine 2023;20(12):€1004321.
https://doi.org/10.1371/journal.pmed.1004321

[19] Hoisnard L., Laanani M., Passeri T., Duranteau L., Coste J., Zureik M.et al..
Risk of intracranial meningioma with three potent progestogens: a
population-based case—control study. European Journal of Neurology
2022;29(9):2801-2809. https://doi.org/10.1111/ene.15423

[20] Kmyta O., Budko H., Ivakhnyuk T., & Schtainberger R.. Features of
estrogen and progesterone receptor expression in meningiomas depending
on gender. Eastern Ukrainian Medical Journal 2024;12(2):398-405.
https://doi.org/10.21272/eum;.2024;12(2):398-405

[21] Kurt G., Akmansu M., & Aslan A.. Metastatic cavernous sinus
meningioma: a theory of probable predisposing factor for metastasis of
meningioma. Turkiye Klinikleri Journal of Case Reports 2020;28(3):133-
136. https://doi.org/10.5336/caserep.2019-72941

[22] Abed S., Mahdi R., Jabbar A., Khaleel A., Suhiel S., Ali S.et al.
Association between ki67 and pr expression in grades of meningioma and
its prognosis. Medico-Legal Update 2020;20(4).
https://doi.org/10.37506/mlu.v20i4.1971

[23] Pourhadi N., Meaidi A., Friis S., Torp-Pedersen C., & Merch L.
Menopausal hormone therapy and central nervous system tumors: danish
nested case-control study. Plos Medicine 2023;20(12):€1004321.
https://doi.org/10.1371/journal.pmed.1004321

This publication is licensed under Creative Commons Attribution CC BY.
10.29322/1JSRP.15.07.2025.p16311

[24] Hage M., Plesa O., Lemaire I., & Sanson M.. Estrogen and progesterone
therapy and meningiomas. Endocrinology 2021;163(2).
https://doi.org/10.1210/endocr/bgab259

[25] Malueka R., Hartanto R., Setyawan N., Fauzi D., Damarjati K., Rismawan
A.et al.. Association of hormonal contraception with meningioma location
in indonesian patients. Asian Pacific Journal of Cancer Prevention
2022;23(3):1047-1051. https://doi.org/10.31557/apjcp.2022.23.3.1047

[26] Adams C., Ercolano E., Ferluga S., Sofela A., Dave F., Negroni C.et al.. A
rapid robust method for subgrouping non-nf2 meningiomas according to
genotype and detection of lower levels of m2 macrophages in aktl el7k
mutated  tumours. International Journal of Molecular  Sciences
2020;21(4):1273. https://doi.org/10.3390/ijms21041273

[27] Shahin M., Stedelin B., Ramos C., Rae A., Edwards J., Bagley J.et al..
Epid-25. skull base meningiomas are associated with obesity in males.
Neuro-Oncology2020;22(Supplement_2):ii83-ii84.
https://doi.org/10.1093/neuonc/noaa215.343

AUTHORS

First Author — dr. Suriany, M.Ked (PA), Sp.PA Faculty of
Medicine, Institute Kesehatan Medistra, Lubuk Pakam,
Indonesia, email ID: suriany.ppds.pa@gmail.com

Second Author — dr. Ahmad Brata Rosa, Sp.BS, Sembiring
General Hospital, Deli Serdang, Indonesia

Correspondence Author — dr. Suriany, Faculty of Medicine,
Institut Kesehatan Medistra, Lubuk Pakam, Indonesia, email
ID:suriany.ppds.pa@gmail.com

www.ijsrp.org


http://ijsrp.org/
https://doi.org/10.29303/jbt.v24i4.7627
https://doi.org/10.21608/pajn.2021.65143.1011
https://doi.org/10.1371/journal.pmed.1004321
https://doi.org/10.1111/ene.15423
https://doi.org/10.21272/eumj.2024;12(2):398-405
https://doi.org/10.5336/caserep.2019-72941
https://doi.org/10.37506/mlu.v20i4.1971
https://doi.org/10.1371/journal.pmed.1004321
https://doi.org/10.1210/endocr/bqab259
https://doi.org/10.31557/apjcp.2022.23.3.1047
https://doi.org/10.1093/neuonc/noaa215.343
mailto:suriany.ppds.pa@gmail.com
mailto:suriany.ppds.pa@gmail.com

