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ABSTRACT

Introduction: Globally, gliomas account for > 70% of all brain tumors. In Iraq, there is a 
tendency towards a higher rate of gliomas. The Iraqi Cancer Registry in 2019 stated that 
central nervous system tumors were among the top three cancers in Iraq and the top ten 
cancers in Sulaymaniyah. 
Method: In this hospital-based frequency analysis study, information from 104 glioma patients
was reviewed. Data were then subjected to critical analysis, taking into consideration all relevant
factors related to demographic data (age, sex, and ethnicity). The histopathological type, tumor
grade, and site of disease were collected.
Results: Patients with grade I gliomas had a mean age of 24.71±19.08 years, while those
with grade II, grade III, and grade IV tumors had mean ages of 38.5±17.02, 45.67±17.03,
and 50.74 ± 17.83 years, respectively (p = 0.001). Grade IV gliomas had a higher percent-
age (45, 47.4%). HGG (64.2%) were more common than LGG (35.8%). GBM was common
in 49 patients (80.3%). The left parietotemporal region was the most common site of gliomas
(32.2%). The results indicated that older age at diagnosis was significantly associated with
higher risk (OR=1.04, p=0.002). Additionally, tumors located in the parietotemporal region
were more likely to have HGG (OR=2.3, p=0.03).
Conclusion:  HGG, particularly glioblastoma, is more prevalent than low-grade gliomas. The
mean age at diagnosis increased with the tumor grade, indicating that older patients were
more likely to develop high-grade tumors. Tumor location is also an important factor, with
high-grade gliomas more frequently observed in the parietotemporal and frontal lobes.
Multivariate analysis identified age and parietotemporal location as the independent 
predictors of HGG. 
Keywords: glioma, glioblastoma multiforme, brain tumors, HGG, CNS tumors 

INTRODUCTIONINTRODUCTION

Neoplastic transformation in NS is a multistep process in which the normal
controls of cell proliferation and cell­cell interactions are suppressed or 
disabled. This process involves the alteration of several types of genes, including
oncogenes, tumor suppressor genes, DNA repair genes, and cell death genes,
among others (1,2). Results from comprehensive analyses of tumor genomes
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(DNA) and transcriptomes (mRNA) are especially
intriguing regarding the potential of molecular profiling
approaches toward the differential diagnosis of adult
malignant gliomas (3,4). 

The SEER registry reports that the primary CNS
tumor rate is between 2.2 and 8.3 per 100,000 people
per year, based on race and sex (5). The WHO grading
of CNS tumors establishes a malignancy scale based 
on the histological features of the tumor (6). The 
presenting signs and symptoms in patients with 
primary brain tumors can be generalized or focal. In the
initial stages of the disease (low­grade tumors), most
symptoms are focal. Generalized symptoms occur 
with an increase in tumor size. Common generalized 
symptoms include headache, nausea, vomiting,
seizures, and altered mental functions (7).

Diagnosis begins with appropriate brain imaging 
followed by histopathology to confirm the diagnosis.
Several imaging modalities can be helpful when 
performing the initial work­up and follow­up and in the
evaluation and treatment of brain tumors. With recent
advances in structural and functional brain imaging
techniques, physicians can determine the tumor 
location and biological activity. These techniques are
also used to assess the effects of treatment, differentiate
tumor recurrence from radiation necrosis, and 
determine tumor progression (8,9).

Comprehensive neurosurgical evaluation is neces­
sary to obtain tissue for diagnosis or possible resection of
the tumor. Surgery is the treatment of choice for primary
brain tumors if the patient is a candidate for complete
resection. Surgery is often curative for intracranial
tumors that occur outside the brain, such as pituitary
adenomas, schwannomas, and meningiomas (10). The
decision to perform complete resection is based on the
location and extent of the tumor, histopathology, and
comorbid conditions. Patients with asymptomatic
meningiomas can be followed­up clinically with serial
CT or MRI scans every two–three years. A significant
increase in meningioma size on a scan or presence 
of neurological symptoms requires neurosurgical 
evaluation. In patients with high­grade gliomas, near­
total resection is important to decrease tumor burden,
relieve intracranial pressure, and improve survival (10).
Postsurgical radiation is the standard treatment for
high­grade gliomas, although its role in the treatment
of low­grade gliomas remains controversial. Radiation
can be delivered either externally or internally (11).

The main types of external beam radiation are 
conventional and stereotactic radiosurgery. Stereo­
tactic radiosurgery often delivers a single high dose 
of radiation in a one­day session, but it can be adminis­

tered in two or three large doses. Currently, stereo­
tactic radiosurgery can be used to palliate small, well­
demarcated volumes of recurrent glioblastoma multi­
forme, and as a boost after conventional external beam
radiotherapy. However, its use in the treatment of
newly diagnosed malignant gliomas is controversial.
Interstitial radiotherapy (brachytherapy) involves 
surgical implantation of radioactive material directly
inside the tumor (11,12). Combining temozolomide
(Temodar) therapy with radiation improves the survival
of patients with HGG (13).

Data from the Glioma Outcomes Project revealed
that tumor grade, patient age, functional status, and
complete resection were prognostic factors for survival
in patients with recently diagnosed malignant gliomas
(14).

Due to such a discrepancy between Western 
literature and the Iraqi data, we believe that there is a
need to study the pattern of brain tumors in the Iraqi
Kurdish population. We started with Sulaymaniyah
province because of the noticeable availability of local
dates and the progress that has been witnessed in the
management of these patients. Piecemeal in­depth
studies of this nature could act as a building block for
future national data collection involving the entire
country. 

METHODSMETHODS

Study Design and Setting

Hospital­based frequency analysis study informa­
tion was reviewed from 104 glioma patients Kurdish
patients from Sulaymaniyah with primary brain tumors
between January 2019 and July 2023, via revision of 
the patient’s database provided by the hospitals’ 
registration systems. 

Data Collection

The data included age and sex of the patients. The
histopathological type, tumor grade, and site of disease
were also recorded. 

Inclusion criteria

1. Primary brain tumors.
2. Kurdish ethnicity.

Exclusion criteria

1. Spinal cord tumors.
2. Brain lymphoma.
3. Secondary metastasis to the brain.
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4. Non­Glioma brain tumors.
5. Non­Kurdish ethnicity.
Then, all available data were subjected to 

descriptive and analytic studies as much as possible.

Statistical analysis

Statistical analyses were performed using the
appropriate statistical software (IBM SPSS version 24).
Continuous variables were expressed as mean ± SD,
while categorical variables were presented as 
frequencies and percentages. ANOVA was used to
compare the mean age at diagnosis among the 
different grades (I–IV). The chi­squared (χ2) test was
used to evaluate the association between categorical
variables. Statistical significance was set at p ≤ 0.05. 

RESULTSRESULTS

Of the 150 patients, 104 cases were included, of
which 95 cases were histologically identified and
reported as brain glioma and 9 patients were without
histopathology reports. Based on the 2007 WHO 
classification system, the following types of brain
tumors were identified: astrocytomas (n=19), glio­
blastoma (n=49), oligodendroglioma (n=2), oligo­
astrocytoma (n=1), ependymoma (n=1), brainstem
tumor (n=1), medulloblastoma (n=1), pituitary adeno­

ma (n=1), and meningioma (n=21). 46 cases with spinal
cord tumors (n=6), lymphoma (n=2), germ cell tumors
(n=1), and secondary brain metastasis (n=37) were
excluded (fig. 1).

Regarding the geographical distribution of brain
and CNS tumors in the Province of Sulaymaniyah 
during the study period, 41(43.2%) were from the city
of Sulaymaniyah, and the rest were from the outskirts
of the city. Ten cases (10.5%) were from Halabja, eight
(8.4%) were from Chamchamal and Rania, seven (7.3%)
from Kalar, six (6.3%) from Said Sadiq, and 15(15.9%)
from other villages (fig. 2).  

According to age at diagnosis, the range was 1­85
years.  The median age of our patients was 42 years,
and the mean was 42.25±20.49 years. Table 1 shows
the mean age at diagnosis according to tumor grade.
The mean age at diagnosis increased progressively with
higher tumor grade. Patients with grade I gliomas had
a mean age of 24.71 ± 19.08 years, while those with
grade II, grade III, and grade IV tumors had mean ages
of 38.50 ± 17.02, 45.67 ± 17.03, and 50.74 ± 17.83
years, respectively. Statistical analysis using a one­way
ANOVA test (F= 9.65) revealed a significant difference
in the mean age among the different tumor grades 
(p = 0.001), indicating that higher­grade gliomas tend
to occur in older patients.

Glioblastoma has a higher number of cases each
year. Grade IV gliomas had the highest percentage (45,

Figure 1 - Flow-chart of the study
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47.4%), followed by Grade II (23, 24.2%), Grade III (15,
16.8%), and Grade I (11, 11.6%) gliomas. The percent­
age of HGG (64.2%) was higher than that of LGG
(35.8%) (1.79:1). In addition, out of the 61 cases of
HGG, 49(80.3%) had HGG, which was more than two­
thirds of the HGG cases.

Table 2 showed the distribution of sex according to
the glioma grade. Among males, 6 (6.3%) were grade I,

13 (13.7%) were grade II, 8 (8.4%) were grade III, and 22
(23.2%) were grade IV. Among females, 5 cases (5.3%)
were grade I, 10 (10.5%) were grade II, 8 (8.4%) were
grade III, and 23 (24.2%) were grade IV. The male­to­
female ratio was 1.07:1. Overall, grade IV gliomas 
represented the highest proportion in both males and
females, while grade I gliomas showed the lowest 
frequency. There was no significant association
between sex and glioma grade in this dataset. The 
distribution between the sexes was relatively similar
across the different glioma grades.

Table 3 shown the distribution of glioma sites
according to tumor grades. The frontal lobe was one of
the most frequently involved sites, with 8 cases of

Figure 2 - Geographical distribution of brain and CNS tumors 
is concerned in the Province of Sulaymaniyah. 

Figure 3 - Grades of Glioma.

Table 1 - The mean age 
at diagnosis in relation to 

grade of the tumor (n=95).

Variable Grade (Mean ± SD) P-value

I II III IV

Age at diagnosis 24.71±19.08 38.50±17.02 45.67±17.03 50.74±17.83 0.001

Table 2 - Distribution of sex
according to Glioma grades.

Sex Grades
No. (%)

I II III IV

Male 6 (6.3) 13 (13.7) 8 (8.4) 22 (23.2)

Female 5 (5.3) 10 (10.5) 8 (8.4) 23 (24.2)

χ2 = 0.41, df = 3, p = 0.94

Table 3 - The distribution 
of Glioma site in regard to

grades.

Lobe Grades Total
No. (%)

I II III IV

Male 6 (6.3) 13 (13.7) 8 (8.4) 22 (23.2)

Frontal (n=23) – 8 (8.3) 5 (5.2) 10 (10.4) 23 (24.0)

Right parietotemporal (n=26) – 5 (5.2) 3 (3.1) 18 (18.8) 26 (27.1)

Left parietotemporal (n=30) 3 (3.1) 9 (9.4) 5 (5.2) 13 (13.5) 30 (31.2)

Occipital (n=14) 7 (7.3) 2 (2.1) 2 (2.1) 3 (3.1) 14 (14.6)

Cerebellum (n=2) 1 (1.0) – – 1 (1.0) 2 (2.1)

χ2 = 33.0, df = 12, p = 0.001
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grade II, 5 cases of grade III, and 10 cases of grade IV
gliomas, while no grade I tumors were observed in this
region. In the right parietotemporal region, 5 cases
were grade II, 3 were grade III, and 18 were grade IV,
representing the highest number of grade IV tumors
among the studied sites. The left parietotemporal
region showed tumors across all grades, including 3
cases of grade I, 9 of grade II, 5 of grade III, and 13 of
grade IV. The occipital lobe demonstrated a higher 
frequency of low­grade tumors, with 7 cases of grade I,
2 cases of grade II, 2 cases of grade III, and 3 cases of
grade IV. The cerebellum had only 2 cases, including 1
grade I and 1 grade IV tumor. Overall, high­grade
gliomas (grade IV) were more frequently observed in
the parietotemporal and frontal regions, while grade I
tumors were mainly found in the occipital lobe. There
is a statistically significant association between glioma
site and tumor grade (p=0.001). This indicates that the
distribution of glioma grades differs according to the
anatomical location of the tumor. Higher­grade tumors
(particularly grade IV) were more frequently observed
in the parietotemporal and frontal regions, whereas
grade I tumors were mainly located in the occipital
region. The left parietotemporal region was the most
common site of glioma representing 30 cases (32.2%),
followed by the right parietotemporal region 26 cases
(27.1%) and the frontal lobe 23 cases (24.0%). Occipital
tumors accounted for 14 cases (14.6%), whereas the
cerebellum represented the least frequent site with 2
cases (2.1%).

Multivariate logistic regression analysis was per­
formed to identify independent predictors of HGG
(grades III­IV), with tumor grades dichotomized into
low­grade (grades I­II) and high­grade (grades III­IV).
The analysis included age at diagnosis, sex, and tumor
location as potential predictors (table 4). The results
indicated that older age at diagnosis was significantly
associated with a higher odds of having a high­grade
tumor (OR=1.04, p=0.002). Additionally, tumors 
located in the parietotemporal region were more likely
to have HGG than other locations (OR=2.3, p=0.03). 
Sex was not a significant predictor in this model. 
These findings suggest that age and tumor site are
independent predictors of glioma grade, highlighting

their potential importance in risk stratification and 
clinical management.

DISCUSSIONDISCUSSION

Brain tumors in the last four years from patients
from all of Iraq in Hiwa Hospital were ranked 7th, 5th, 4th,
5th, 6th sequentially. In comparison with the worldwide
reported data brain tumor not included in the top ten
commonest cancer (15). CNS tumors are among the
top 10 most common cancers all over Iraq, according to
the Iraqi Cancer Board registry 2009 and 2023 (16­18). 

According to the Pathology Group of the
International Agency for Research on Cancer, Lyon,
France. Gliomas account for more than (70%) of all 
brain tumors. Glioblastoma is the most frequent and
malignant histological type of glioblastoma (19).

According to the CBTRUS Statistical Report 2012,
Primary Brain and Central Nervous System Tumors
diagnosed in the US in 2005–2009, astrocytomas, and
glioblastomas accounted for (76%) of all gliomas (20).

Our study showed that grade IV gliomas had a 
higher percentage (45, 47.4%). The percentage of HGG
(64.2%) was higher than that of LGG (35.8%). In 
addition, out of the 61 cases of HGG, GBM was 
common in 49 patients (80.3%). In Comparison to 
the CBTRUS Statistical Report 2012 (21), the percent­
age of glioblastoma is near, while the total number of
astrocytomas with glioblastoma is lower.

For the histological subgroups of total gliomas, 
diffuse, pilocytic, and anaplastic astrocytomas,
glioblastoma, oligodendrogliomas, ependymomas,
and brainstem gliomas were distributed within all
age intervals, with a sudden peak appearing in older
age groups. This is similar to the rate of malignant
gliomas in people aged > 70 years in the US, and the
CBTRUS Statistical Report 2012 showed that the
median age at diagnosis for all primary brain and CNS
tumors was 59 years (19).

According to the CBTRUS Statistical Report, primary
brain and CNS tumors diagnosed in the US in 2004­
2008, showed that the rate of brain gliomas is higher in
males than in females by about 1.42:1 (19). In addition,
the frequency of brain and CNS tumors according to
histology and sex is higher in male than females (21).
The data of this study showed a relatively similar 
percentage in both sexes.

According to the Cancer Research UK and UK
Association of Cancer Registries (UKACR), 2004 
registry, it shown that males are more likely to be
diagnosed with brain tumors than females, with a
male: female ratio of 1.5:1. However, this disguises

Variable Odds Ratio (OR) 95% CI p-value

Age 1.04 1.01–1.07 0.002

Male sex 1.1 0.6–2.1 0.75

Parietotemporal site 2.3 1.1–4.8 0.03

Table 4 - Multivariate logistic regression analysis for predictors of
HGG
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the fact that women are more likely to develop
meningiomas than men (22).

In this study, the left parietotemporal region was
the most common site of glioma, representing 30
cases (32.2%), followed by the right parietotemporal
region (26 cases, 27.1%), and the frontal lobe (23
cases, 24.0%). Occipital tumors accounted for 14
cases (14.6%), whereas the cerebellum was the least
frequent site in two cases (2.1%). According to an
international study that showed the anatomic 
distribution of gliomas, the number of tumors is 
substantially higher in the frontal and temporal lobes
than in other lobes (23).

According to a study of three major cancer 
registries, the Los Angeles County Cancer Surveillance
Program (LAC), the California Cancer Registry (CCR),
and the National Cancer Institute's Surveillance,
Epidemiology, and End Results (SEER) program, data
demonstrated increased GBM numbers in the frontal
lobe, temporal lobe, and cerebellum, despite a
decrease (24). 

These results show a significant difference in GBM
distribution among anatomical brain sites in our study
group compared with that in the United States. These
differences require further research and investigation
to determine the etiology of this difference in the
anatomical site distribution of glioblastoma multi­
forme.

Limitations

This study had several limitations. First, it was a 
single­center, retrospective analysis, which may limit
the generalizability of the findings to other regions 
or populations. Second, nine cases lacked histo­
pathological confirmation, potentially affecting the
accuracy of the tumor classification. Third, the 
sample size for certain tumor subtypes, such as oligo­
dendroglioma, ependymoma, and medulloblastoma,
was very small, limiting the statistical power of sub­
group analyses. Additionally, molecular and genetic
profiling of tumors is not available, which could 
provide further insights into prognosis and tumor
behavior. Finally, geographical and referral biases
may have influenced the distribution of cases, as
patients from rural areas or neighboring provinces
might have been underrepresented.

Recommendation

The molecular diagnostics were unavailable and
this one of the limitations, which is significantly limits 

comparability with modern literature as the 2016
WHO classification (incorporated molecular para­
meters) and the 2021 WHO classification (redefined
adult­type diffuse gliomas). Second, the interpreta­
tion of anatomical distribution cautiously 
acknowledges the small sample size and old potential
classification bias.

CONCLUSIONCONCLUSION

In this study of 95 histologically confirmed brain
glioma cases in Sulaymaniyah Province, high­
grade gliomas, particularly glioblastoma, were more
prevalent than low­grade gliomas, accounting for
64.2% of cases. The mean age at diagnosis increased
with the tumor grade, indicating that older patients
were more likely to develop high­grade tumors.
Tumor location is also an important factor, with high­
grade gliomas more frequently observed in the 
parietotemporal and frontal lobes, whereas low­
grade tumors are predominantly located in the 
occipital lobe. Sex did not significantly influence
tumor grade. Multivariate analysis identified age and
parietotemporal location as independent predictors
of high­grade gliomas, highlighting their potential
roles in risk stratification and guiding clinical manage­
ment strategies.
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