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ABSTRACT

Introduction: Gliomas are primary tumors of the central nervous system that mainly arise from glial cells. Their diagnosis is primarily
based on histopathological examination, although recent World Health Organization classifications increasingly incorporate
molecular criteria. This study aimed to describe the epidemiological, clinical, paraclinical and histopathological features of gliomas
diagnosed in the Pathology laboratories of the Hospital Center of Soavinandriana and the University Hospital Center Joseph
Ravoahangy Andrianavalona in Antananarivo.

Materials and Method: This was a bicentric, retrospective, descriptive and analytical study conducted in two Pathology laboratories
in Antananarivo over a ten-year period, from January 2013 to December 2022. All histologically confirmed cerebral gliomas were
included. Data were collected from examination request forms, available medical records and pathology reports. The variables
included age, sex, clinical information, imaging findings, type of specimen, macroscopic features, histological type and histoprognostic
grade.

Results: A total of 68 glioma cases were collected, representing 26.9% of primary brain tumors. The mean age of patients was 33.67 £
19.18 years, ranging from 1 to 70 years. Male predominance was observed, with a sex ratio of 1.4. Intracranial hypertension was the
most frequent clinical finding, reported in 64.7% of cases. Brain CT scan was the most commonly performed imaging examination,
used in 97.1% of cases. The frontal lobe was the most frequent tumor location. Histologically, oligodendroglioma (grade 1) was
the most common type, accounting for 29.4% of cases, while glioblastoma multiforme (grade IV) was the most frequent high-grade
glioma. Low-grade gliomas represented 61.7% of cases. Statistically significant associations were found between age and histological
type (p = 0.0005), sex and histological type (p = 0.012), as well as age and histoprognostic grade (p = 0.0007).

Conclusion: This study highlights the epidemiological and histopathological particularities of gliomas diagnosed in two Pathology
laboratories in Antananarivo. The findings show a predominance of low-grade gliomas, a relatively young affected population and
male predominance, particularly in glioblastoma cases. They also underline the limitations related to restricted access to MRI,
immunohistochemistry and molecular biology. Strengthening the technical platform is necessary to improve integrated diagnosis,
glioma classification and patient management in Madagascar.
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Introduction

Gliomas constitute a heterogeneous group of primary tumors of
the central nervous system developed from glial cells or their
precursors. Their clinical presentation, radiological appearance,
and evolutionary behavior vary according to the histological
type and tumor grade. While brain imaging guides the diagnosis
and specifies the location of the lesion, confirmation relies on
pathological examination, essential for identifying the glial nature
of the tumor, assessing malignancy criteria, and establishing

the histoprognostic grade [1-3].

The epidemiology of gliomas shows a variable incidence depending
on regions and data collection methods, with a slight male
predominance and a distribution differing according to age: low-
grade gliomas are more often observed in young subjects, while
high-grade forms, particularly glioblastoma, predominate in older
adults [4-7]. Their classification has evolved significantly, moving
from an essentially morphological approach in the 2007 WHO
classification to an integrated diagnosis combining histology and
molecular data, notably IDH status and 1p/19q codeletion, in the
2016 and 2021 WHO classifications [8-15]. This study therefore
aimed to describe the epidemiological, clinical, paraclinical, and
histopathological aspects of gliomas diagnosed in two Pathology
laboratories in Antananarivo over a ten-year period.

Materials and Method

It was a bicentric, retrospective, descriptive, and analytical study
conducted in two Pathology laboratories in Antananarivo: the
Pathology laboratory at the Hospital Center of Soavinandriana
and the Pathology laboratory at the University Hospital Center
Joseph Ravoahangy Andrianavalona. The study period extended
from January 2013 to December 2022, a total of 10 years. The
study population included individuals with brain lesions referred
for anatomopathological examination in the two laboratories
during the considered period. All cases of histologically confirmed
cerebral gliomas were included. Duplicates corresponding to the
same diagnosis in the same patient, and incomplete records were
excluded. Due to the unavailability of immunohistochemistry
and molecular biology at the study sites, the diagnosis and
histoprognostic classification were established mainly based on
the morphological criteria of the 2007 WHO.

The data were collected from examination request forms, available
records, and anatomopathological reports. The variables analyzed
concerned age, gender, clinical information, imaging data, tumor
location, type of sample, macroscopic aspects, histological type,
and histoprognostic grade. Quantitative variables were expressed
as mean + standard deviation; associations between variables were
interpreted with a significance threshold set at p < 0.05.

Results
During the study period, 253 primary brain tumors were recorded in

the two laboratories. Among them, 68 were gliomas, representing
a proportion of 26.9%. Primary brain tumors other than gliomas
accounted for 73.1% of cases. The age of the patients ranged from
1 to 70 years, with an average of 33.67 + 19.18 years. The age group
from 1 to under 20 years was the most represented, with 22 cases,
or 32.4%. This was followed by the age group from 20 to under 40
years, which had 20 cases, then the age group from 40 to under 60
years, with 18 cases. Patients aged 60 years or older accounted for
8 cases. The male gender predominated with 40 cases, or 58.8%,
compared to 28 cases in females, or 41.2%. The sex ratio was 1.4.
Clinical information was dominated by intracranial hypertension
syndrome, observed in 44 cases, or 64.7%. Other presentations
included comitial crises, deficit syndromes, and associations of
signs. The preferred tumor location was frontal, with 12 cases, or
17.6%.

The brain scan was the most frequently performed radiological
examination, involving 66 patients, or 97.1% of cases. MRI was
much less frequently requested, with 2 cases, or 2.9%. From an
anatomopathological perspective, biopsy was the most common
type of sampling, with 33 cases, or 48.5%. On macroscopic
examination, firm consistency predominated, observed in 48 cases,
or 70.6%. The whitish color was the most frequently noted aspect,
with 19 cases, or 27.9%. These macroscopic elements, however,
were variable and needed to be interpreted alongside microscopic
criteria.

The histological study showed a predominance of
oligodendrogliome (grade II) with 20 cases, or 29.4% of all
gliomas, followed by polymorphic glioblastoma (grade IV) with
18 cases, or 26.5%, and it constituted the most frequent high-
grade glioma. Astrocytomas accounted for 26 cases, or 38.2%
of gliomas. Among astrocytomas, pilocytic astrocytoma (grade
I) and diffuse astrocytoma (grade II) (Figure 1) each represented
10 cases, or 38.5% of astrocytomas, followed by Anaplastic
Astrocytoma (grade III), 6 cases, or 23%. Oligoastrocytoma
accounted for 4 cases, or 5.9% of gliomas, equally divided
between oligoastrocytoma (grade 1) and Anaplastic Astrocytoma
oligoastrocytoma (grade III). All glioblastomas were polymorphic
glioblastomas (grade IV) (Figure 2).

Regarding the histoprognostic grade, low-grade gliomas,
corresponding to grades I and II, accounted for 42 cases, or
61.7%. High-grade gliomas, corresponding to grades III and IV,
represented 26 cases, or 38.3%. The number of cases per grade
was 10 for grade I, 32 for grade 11, 8 for grade III, and 18 for grade
IV (Table 1).

Regarding the histoprognostic grade, low-grade gliomas,
corresponding to grades I and II, accounted for 42 cases, or
61.7%. High-grade gliomas, corresponding to grades III and IV,
represented 26 cases, or 38.3%. The number of cases per grade
was 10 for grade I, 32 for grade 11, 8 for grade III, and 18 for grade
IV (Table 1).
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Table 1: Distribution of gliomas according to histoprognostic grade.

WHO Grade Number (n=68) Percentage (%)
1 10 14.7
1T 32 47.0
1II 8 11.8
v 18 26.5

Figure 1: Brain Tumor-resection : Diffuse astrocytoma.

Hematein — Eosin Stain. Magnification X 400

Source : Department of Pathology and Cytology, Hospital Center of
Soavinandriana, Antananarivo Madagascar.

Figure 2 : Brain tumor-Resection : Glioblastoma with tumor proliferation
(A) and necrosis (B).

Hematein — Eosine Stain ; Magnification X 100.
Source : Department of Pathology and Cytology, Hospital Center of
Soavinandriana, Antananarivo Madagascar.
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Figure 3: Association between age and histological type.

Discussion

The frequency of gliomas observed in this series, 26.9% of
primary brain tumors, is lower than some proportions reported
in industrialized countries. In the United States, data from the
CBTRUS "(Central Brain Tumor Registry of the United States)”
registries and other series indicate that gliomas hold a significant
place among central nervous system tumors [6,15]: in the CBTRUS
2011-2015 report, gliomas represented about 26% of all primary
brain and central nervous system tumors, and glioblastomas about
14.7% of all primary tumors and 56.6% of all gliomas. In France,
studies have reported higher proportions among primary tumors of
the central nervous system with 43,929 histologically confirmed
cases, of which 42.4% were gliomas [16], compared to 26.9% in
the present series. In contrast, the results of the present study are
close to some Malagasy data, notably the series by Tongavelona
and Bemmo, which reported comparable or lower proportions
[14,15]; in Tongavelona's series covering 117 cases, the explicitly
reported glial tumors represented about 22.2% of the cases. These
discrepancies can be explained by the type of source used.
Population registries capture a larger number of cases, whereas
hospital or anatomopathological series depend on access to
neurosurgery, the performance of a sample, and its transmission to
the laboratory.

The average age of 33.67 years appears relatively young compared
to European, North American, or North African series, where
the average age is often higher. In the French census published
by Zouaoui et al. in 2012, the reported average age was 52.3
years and the median age was 56 years, representing a difference
of approximately 18.6 years compared to our average [16]. In
the Moroccan series by Hamza in Agadir, the average age was
47.6 years, with 47% of patients over 60 years old, whereas
subjects aged 60 or over accounted for only 8 cases out of 68 or
11.8%, in this study [17,18]. This particularity could be related
to the demographic structure of Madagascar, characterized by
a generally young population. However, this result aligns with
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certain local or African series in which gliomas frequently affect
children, adolescents, and young adults [15,19]; In the Moroccan
pediatric series by Hazmiri, the average age was 8.28 years and
astrocytomas accounted for 29.41% of childhood brain tumors.

Male predominance, with a sex ratio of 1.4 is consistent with data in
the literature, which generally report a higher frequency of glioma
in men. This trend has been found in several studies conducted in
Morocco, Algeria, China, and France, with sex ratios often ranging
around 1.5 to 1.8 depending on the series; for comparison, the
Moroccan series by Hamza in Agadir reported 64% men and 36%
women, which corresponds to a sex ratio close to 1.8 [4,17,20-
24]. Multiple explanations have been proposed. Hormonal factors
could be involved, particularly through the potential influence of
sex hormones on certain mechanisms of tumor proliferation or
progression. Genetic, epigenetic, and immunological differences
between men and women have also been suggested [25-28]. In
the present study, the male predominance is particularly marked
for glioblastoma, with a sex ratio of 3.5, which reinforces the
hypothesis of a gender effect on the most aggressive forms.

Intracranial hypertension was the most frequent clinical finding,
observed in nearly two-thirds of cases, that is, 44 patients out of
68, or 64.7%. This result is important because it suggests that many
patients are diagnosed at a symptomatic stage, when the tumor
volume or peritumoral edema causes an increased intracranial
pressure. This proportion is close to that reported in the Moroccan
series from Agadir, where the signs of intracranial hypertension
affected 68% of patients, and to some earlier Malagasy data where
headaches and vomiting were found in 69.05% of cases according
to Bemmo A. [15,17]. It is, however, higher than the bicentric
series by Tongavelona in Antananarivo, in which ICH represented
18.8% of the revealing signs [14]. In countries where access to
imaging is earlier, epileptic seizures or neurocognitive disorders
may be more frequently reported as the initial presentation,
particularly for low-grade gliomas [29,30]. In resource-limited
settings, diagnostic delay, self-medication, geographical distance,
the cost of examinations, and the lack of specialized pathways may
contribute to the predominance of more advanced signs such as
increased intracranial pressure.

The frontal location was the most frequent in this series, with
12 cases out of 68, or 17.6%. This predominance is reported in
several studies, including some Malagasy and North American
data [14,31,32]. In the Malagasy series by Tongavelona, the
supratentorial region represented 23.93% of the locations,
including 11 frontal cases, or 9.40% of all central nervous system
tumors [ 14]. In this study, the frontal location is almost twice as high
as that observed in this Malagasy series, which could be explained
by the fact that this study concerned only gliomas. The frontal lobe
represents a large brain region, which can mechanically increase
the likelihood of observing tumors there. Clinically, frontal lesions
can lead to varied, sometimes insidious manifestations, such as
changes in behavior, cognitive disorders, or motor deficits. Their
recognition may be delayed, especially when the initial signs are

subtle. The diversity of locations observed in the study, however,
reminds us that glioma can affect different regions of the brain,
with prognostic and therapeutic implications depending on the
proximity to functional areas.

The frequent use of brain CT scans as an imaging examination,
performed in 97.1% of cases, that is, with 66 patients out of 68,
reflects an important reality of the Malagasy context. MRI was
requested in only 2 cases, or 2.9%, which contrasts with the
modality usually recommended for the optimal evaluation of
gliomas. In industrialized countries, MRI is generally considered
the reference examination for the assessment of gliomas, as it
allows better characterization of tumor volume, infiltration, edema,
necrosis, anatomical relationships, and surgical planning [33,34].
However, the CT scan remains more available, faster, and often
less expensive. Its predominant use in this study should therefore
be interpreted not as an ideal diagnostic choice, but as a marker
of accessibility constraints. This situation can, however, have an
effect on preoperative accuracy, the assessment of tumor extent,
and the neurosurgical strategy.

The biopsy represented the most frequent type of sampling, with
33 cases out of 68, or 48.5%. Partial and total resections combined
therefore accounted for 35 cases, or 51.5%. This result could be
explained by several factors: deep or functionally critical tumor
location, clinical condition of the patient, minimal diagnostic
objective, limitations of the neurosurgical facility, or difficulty
in performing a complete resection without major neurological
risk. In other series, particularly in centers with wider access to
functional surgery, neuronavigation, or intraoperative MRI, total
or subtotal resection can be more frequent [31,35]. In a French
series, resections accounted for 78% of cases, versus 22% for
biopsies [16], which contrasts with our biopsy proportion of
48.5%. A biopsy remains essential, however, when a wide excision
is not indicated or feasible, as it allows obtaining the histological
diagnosis necessary for therapeutic guidance.

Histologically, oligodendroglioma was the most frequent type in
this series, with 20 cases out of 68, or 29.4%. This result differs
from many international studies in which glioblastoma is often
the dominant histological type, particularly in adults [6,36]. In the
CBTRUS 20112015 report, glioblastoma accounted for about
14.7% of all primary brain and central nervous system tumors
and 56.6% of all gliomas [6], whereas it accounted for 18 cases
out of 68, or 26.5%, in this series. Several explanations can be
discussed. The first is related to the relatively young age of the
studied population, low-grade glioma being more often observed
in young subjects. The second relates to the retrospective and
anatomopathological nature of the study, which includes only
cases that underwent sampling and histological diagnosis. The
third concerns the absence of molecular biology: some tumors
morphologically classified as oligodendroglioma could be
reclassified differently according to the 2016 or 2021 WHO
criteria if the IDH status and the search for 1p/19q codeletion were
available [9-11].
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Glioblastoma accounted for 26.5% of gliomas and was the most
common high-grade glioma. In the literature, glioblastoma is often
associated with rapid progression, strong parenchymal infiltration,
significant angiogenesis, and necrosis, factors that explain its poor
prognosis [10,37]. Comparatively, the 26.5% proportion observed
in this series is lower than that reported in CBTRUS for the share
of glioblastoma among gliomas, estimated at about 56.6%, but it is
close to that observed in some African or Maghreb hospital series,
such as Hamza's study in Agadir, where glioblastoma accounted
for 27.5% of histological diagnoses [6,17].

The male predominance observed for this entity in the present series
is also consistent with several recent studies on sex differences in
glioblastoma [25,26]. However, it is particularly pronounced here,
since 14 of the 18 glioblastomas, or 77.8%, involved men. The
peak frequency between 40 and 60 years concerned 9 cases out
of 18, or 50% of glioblastomas, and 3 other cases, or 16.7%, were
observed after 60 years. This younger peak than that reported in
Western registries could be explained by the local demographic
structure and by the recruitment biases inherent to hospital series.

The overall predominance of low-grade glioma, observed in 61.7%
of cases, or 42 cases out of 68, contrasts with certain European or
Asian series where high-grade glioma is predominant [36,38,39].
However, it aligns with some African or hospital-based studies in
which low grades are strongly represented [40,41].

In this study, low-grade glioma was mainly observed in subjects
under 20 years old, while high-grade glioma predominated
between 40 and 60 years of age. This association between age and
grade was statistically significant. Biologically, it can be explained
by the progressive accumulation of genetic alterations, changes
in the tumor microenvironment, and age-related immune changes
that favor the emergence of more aggressive tumors [42,43].

The statistical analysis showed three important associations. The
first concerns the link between age and histological type, with a
concentration of pilocytic astrocytomas and oligodendrogliomas
(grade II) in young subjects, and an increase in glioblastoma in
older subjects. The association was statistically significant with p
= 0.0005, which means that the distribution of histological types
varied markedly according to age groups. The second concerns
gender and histological type, marked by the male predominance of
glioblastoma; this association was also significant with p = 0.012.
The third concerns age and grade, confirming the frequency of low
grades in young individuals and high grades in older age groups,
with a significant association at p = 0.0007. These associations
support the relevance of an integrated interpretation of gliomas,
taking into account both demographic parameters, morphology,
and, ideally, molecular markers.

One of the major limitations of this series is the absence of
immunohistochemistry and molecular biology at both study sites.

However, current classifications require an integrated reading of
gliomas, notably through the analysis of IDH status, the presence of

1p/19q co-deletion, ATRX loss, p53 expression, MGMT promoter
methylation in certain contexts, and other relevant alterations [9-
11,13]. This limitation can lead to an approximate classification
of certain entities, particularly diffuse gliomas. It can also explain
the persistence of old categories such as oligoastrocytoma, an
entity that has largely disappeared from current classifications in
favor of molecular reclassification. The gradual implementation
of a minimal immunohistochemical panel and, when possible,
targeted molecular tests would constitute a major advance for
neuropathological diagnosis in Madagascar.

Conclusion

This retrospective bicentric study conducted in two Pathology
laboratories in Antananarivo described the epidemiological
and histopathological aspects of 68 cases of gliomas diagnosed
between 2013 and 2022. Gliomas accounted for 26.9% of primary
brain tumors. The patients were relatively young, with an average
age of 33.67 years, and a male predominance was observed. The
most frequent clinical information was intracranial hypertension,
probably reflecting a diagnosis often made at a symptomatic
stage. Brain CT scan was the predominant imaging examination,
reflecting the constraints of access to MRI.

Histologically, the series was marked by a high proportion of
low-grade gliomas, notably oligodendrogliomas and low-grade
astrocytomas. Nevertheless, the pleomorphic glioblastoma
constituted the most frequent high-grade glioma, with a male
predominance. The statistical associations observed between age
and histological type, between gender and histological type, as well
as between age and grade confirm the importance of demographic
factors in the expression of gliomas.

The results highlight the need to improve neuropathological
diagnosis in Madagascar. Strengthening the technical platform,
particularly progressive access to immunohistochemistry and
molecular biology, would allow diagnoses to be adapted to current
WHO classifications and improve therapeutic management.

References
1. Idbaih A. Anti-angiogenic therapies in gliomas. Prat Neurol
FMC. 2011; 2: 71-76.

2. Ziguime MM. Study of the epidemiological, clinical and
paraclinical aspects and evolution of brain tumors in Neurology
at the University Hospital of Point-G. Neurosurgery thesis,
Bamako. 2021; 109.

3. Stupp R, Hottinger A, Hegi ME, et al. Diagnosis and treatment
of gliomas. Forum Med Suisse. 2013; 13: 421-426.

4. Lapointe S, Perry A, Butowski NA. Primary brain tumours in
adults. Lancet. 2018; 392: 432-446.

5. Darlix A, Zouaoui S, Rigau V, et al. Epidemiology for
primary brain tumors: a nationwide population-based study. J
Neurooncol. 2017; 131: 525-546.

6. Ostrom QT, Gittleman H, Xu J, et al. CBTRUS statistical
report: Primary brain and other central nervous system tumors

American J Pathol Res, 2026

Volume 5 | Issue 7 | 5 of 7



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

diagnosed in the United States in 2011-2015. Neuro Oncol.
2018; 20: 1-86.

Ostrom QT, Cioffi G, Waite K, et al. CBTRUS Statistical
Report: Primary Brain and Other Central Nervous System
Tumors Diagnosed in the United States in 2014-2018. Neuro
Oncol. 2021; 23: 1-105.

Louis DN, Ohgaki H, Wiestler OD, et al. The 2007 WHO
Classification of Tumours of the Central Nervous System.
Acta Neuropathol. 2007; 114: 97-1009.

Louis DN, Perry A, Reifenberger G, et al. The 2016 World
Health Organization classification of tumors of the central
nervous system: a summary. Acta Neuropathol. 2016; 131:
803-820.

Louis DN, Perry A, Wesseling P, et al. The 2021 WHO
classification of tumors of the central nervous system: a
summary. Neuro Oncol. 2021; 23: 1231-1251.

Figarella-Branger D, Appay R, Metais A, et al. The 2021
WHO classification of tumours of the central nervous system.
Ann Pathol. 2022; 42: 367-382.

Clark K, Voronovich Z, Horbinski C. How Molecular Testing
Can Help (and Hurt) in the Workup of Gliomas. Am J Clin
Pathol. 2013; 139: 275-288.

D’Haene N, Blanchard O, De Néve N, et al. How molecular
biology can improve the clinical diagnosis of gliomas?. Rev
Med Brux. 2016; 37: 152-158.

Tongavelona A, Randrianjafisamindrakotroka o,
Ramiandrasoa AL, et al. Central Nervous System Tumors at
Antananarivo Madagascar. Afr J Neurol Sci. 2019; 38.

Bemmo A. Epidemiological study of intracranial tumors: a
report of 42 cases. Neurosurgery thesis, Antananarivo. 2006;
122.

Zouaoui S, Rigau V, Mathieu-Daudé H, et al. French brain
tumor database: General results on 40,000 cases, main current
applications andfuture prospects. Neurosurgery. 2012; 58:
4-13.

Hamza M. The management of brain tumors in the
neurosurgery department of CHR Agadir: constraints and
perspectives. Neurosurgery thesis, Morocco. 2020; 117.

Lezar S, Ouachtou K, Zamiati W, et al. Multifocal gliomas. J
Radiol. 2006; 87: 1497.

Hazmiri FE, Boukis F, Benali SA, et al. Brain tumors in
children: about 136 cases. Pan Afr Med J. 2018; 30: 291.

Ostrom QT, Gittleman H, Fulop J, et al. Epidemiology of
gliomas in adults: A state of the science review. Neuro Oncol.
2015; 17: 624-639.

Faical B. Epidemiological profile of intracranial tumors
in children at the Mohammed VI University Hospital of
Marrakech. Neurosurgery thesis, Morocco. 2010; 144.
Ouhida S. Diffuse gliomas in adults: Epidemiology,
anatomoclinical aspects and histomolecular classification.
Human medicine thesis, Algeria. 2019; 133.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

. Wang J, Hu G, Quan X. Analysis of the factors affecting the

prognosis of glioma patients. Open Med. 2019; 14: 331-335.

Bonnet C, Thomas L, Psimaras D, et al. Characteristics of
gliomas occurring in the context of multiple enchondromatosis.
Rev Neurol. 2016; A25-A26.

Yin J, Liu G, Zhang Y, et al. Gender differences in gliomas:
from epidemiological trends to changes at the hormonal and
molecular levels. Cancer Lett. 2024; 598: 217114.

Carrano A, Juarez JJ, Incontri D, et al. Sex-specific differences
in glioblastoma. Cells. 2021; 10: 1783.

Kinnersley B, Labussié¢re M, Holroyd A, et al. Sex-specific
gene and pathway modeling of inherited glioma risk. Neuro
Oncol. 2018; 20: 664-674.

Yang W, Warrington NM, Taylor SJ, et al. Gliomas display
distinct sex-based differential methylation patterns based on
molecular subtype. Cancer Res. 2019; 79: 120-129.

Taillandier L, Bauchet L. ANOCEF guidelines for adult
gliomas. ANOCEEF. 2012; 59: 23.

Bauchet L. Epidemiology of primary brain tumors. The
Neurologist’s Letter. 2018; 22: 124-127.

Sanai N, Berger MS. Glioma extent of resection and its impact
on patient outcome. Neurosurgery. 2008; 62: 753-764.

Davis ME. Epidemiology and overview of gliomas. Semin
Oncol Nurs. 2018; 34: 420-429.

Haberer S, Assouline A, Mazeron JJ. Brain gliomas. Cancer/
Radiotherapy. 2010; 14: S14-S22.

Guillevin R, Menuel C, Martin-Duverneuil N, et al.
Contribution of new magnetic resonance imaging modalities

to the diagnosis and management of gliomas. Neurologie.
com. 2009; 1: 174-180.

Hervey-Jumper SL, Berger MS. Role of surgical resection
in low- and high-grade gliomas. Curr Treat Options Neurol.
2014; 16: 284.

Issoufou K. Epidemiological and histopathological aspects
of central nervous system tumors. Neurosurgery thesis, Mali.
2018; 70.

Stupp R, Mason WP, van den Bent MJ, et al. Radiotherapy plus
concomitant and adjuvant temozolomide for glioblastoma. N
Engl ] Med. 2005; 352: 987-996.

Ducray F, Mokhtari K, Crini¢re E, et al. Diagnostic and
prognostic value of alpha-internexin expression in a series of
409 gliomas. Eur J Cancer. 2011; 47: 802-808.

Nioche C, Orlhac F, Soret M, et al. Contribution of tissue
texture and conventional PET/CT indices to FDopa for the

evaluation of glioma tumor grade. Nuclear Medicine. 2015;
39:226-227.

Tuo KFN. Epidemiological and anatomopathological aspects
of central nervous system tumors in the pathological anatomy
and cytology department of Point-G University Hospital from
2018 to 2020. Pathological anatomy thesis, Bamako. 2022;
73.

American J Pathol Res, 2026

Volume 5 | Issue 7 | 6 of 7



41. Ghariani N, Boujelbene N, Jlidi R, et al. Oligodendrogliomas: ~ 43. Hanahan D. Hallmarks of cancer: new dimensions. Cell.
retrospective study of 15 cases. Afr J Neurol Sci. 2020; 23: 2022; 185: 215-332.
12-19.

42. Ostrom QT, Cioffi G, Gittleman H, et al. CBTRUS Statistical
Report: Primary brain and other central nervous system
tumors diagnosed in the United States in 2015-2019. Neuro
Oncol. 2022; 24: 1-95.

© 2026 Razafindrafara HE, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

American J Pathol Res, 2026 Volume 5 | Issue 7 | 7 of 7



