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Abstract Background. Malignant glial brain tumors are characterized by high aggressiveness, significant disability, and
poor prognosis. In the Republic of Uzbekistan, the incidence in 2023 was 3.3 per 100,000 population, ranking sixth among all
oncological pathologies. Objective. To identify the clinico-morphological and demographic characteristics of malignant
gliomas based on the example of patients treated at the Republican Specialized Scientific-Practical Medical Center of
Oncology and Radiology. Materials and Methods. Data from 174 patients diagnosed with WHO grade G2—-G4 gliomas who
underwent neurosurgical intervention and radiotherapy were analyzed. Statistical, morphological, and clinical-diagnostic
methods were employed. Results. The majority of patients were males (55.75%) aged 20-39 years. The frontal, temporal,
and parietal lobes were the most commonly affected regions. The predominant histological type was anaplastic astrocytoma
(68.97%), with grade G3 being most prevalent (73.56%). In 66% of cases, patients sought medical attention within the first
six months of symptom onset. The main surgical approach was subtotal resection (75.3%). Conclusion. The disease
demonstrates distinct demographic and clinico-morphological patterns. Efforts should focus on early detection and

personalized therapeutic strategies.
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1. Introduction

Brain tumors represent one of the most complex
nosological entities in oncology, both in terms of their clinical
presentation and in the challenges associated with diagnosis,
treatment, and prognosis. Malignant glial tumors occupy
a leading position among primary tumors of the central
nervous system (CNS), accounting, according to various
sources, for 40% to 60% of all intracranial neoplasms in
adults [8,10].

According to data from the Central Brain Tumor Registry
of the United States (CBTRUS, 2022), the annual incidence
of malignant CNS tumors averages 7.1 per 100,000 population,
while glioblastoma remains the most common glioma,
accounting for up to 48.6% of all malignant brain tumors in
adults [4]. In Europe and the CIS countries, the figures are
comparable: according to EUROCARE and RUSONCO,
the incidence of glial tumors ranges from 6 to 8 per 100,000
population per year [2,5].

According to data from the Republican Specialized
Scientific and Practical Medical Center of Oncology and
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Radiology of the Republic of Uzbekistan, in 2023 the overall
incidence of malignant neoplasms was 73.5 cases per 100,000
population. In the structure of cancer incidence, the highest
proportions were attributed to breast cancer (12.3 per 100,000),
colorectal cancer (5.6), gastric cancer (5.3), cervical cancer
(5.1), and malignant neoplasms of the bronchopulmonary
system (4.6). Malignant brain neoplasms ranked sixth, with
an incidence of 3.3 cases per 100,000 population [1].

Despite the relatively low proportion of malignant brain
tumors in the overall structure of cancer incidence, these
pathologies are of particular clinical and social significance.
This is oOycnosneHo their predominant localization in
functionally important regions of the CNS, the high degree
of patient disability they cause, the difficulties of early
diagnosis, and the limited therapeutic potential.

The modern classification of glial tumors proposed by the
World Health Organization (WHO) in 2021 has substantially
changed the approach to morphological and molecular
verification of the diagnosis. Primary emphasis is placed on
molecular markers (IDH, ATRX, 1p/19q, MGMT, TERT, and
others), which makes it possible to stratify tumors according
to malignancy grade and prognosis, including within the
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same morphological type [2]. Thus, in the new classification,
glioblastoma is defined exclusively as glioblastoma, IDH-
wildtype, whereas IDH-mutant forms have been reclassified
into the category of grade 4 astrocytomas.

Despite advances in surgery, radiotherapy, and chemotherapy,
the prognosis of malignant gliomas remains extremely
unfavorable: the median overall survival for glioblastoma is
12-15 months, while for grade 3 gliomas it is 2-3 years [5,6].

Thus, the need for a comprehensive analysis of the clinical,
morphological, and demographic characteristics of malignant
gliomas, taking into account current concepts of morphogenesis
and molecular biology, determines the high relevance of
the present study, especially in the context of practical
healthcare in Uzbekistan.

Objective. To perform a comprehensive analysis of the
clinical, morphological, and demographic characteristics of
malignant glial brain tumors based on data from patients
treated at the Republican Specialized Scientific and Practical
Medical Center of Oncology and Radiology, in order to
identify patterns in their clinical course, morphological
structure, and factors influencing diagnosis and treatment.

2. Materials and Methods

The study included the clinical, morphological, and
demographic data of 174 patients with verified malignant
glial brain tumors who were treated at the departments of
the Republican Specialized Scientific and Practical Medical
Center of Oncology and Radiology and its branches.
Inclusion criteria were histologically confirmed malignant
glioma (grades G2-G4), complete clinical and diagnostic
documentation, and comprehensive treatment including a
mandatory neurosurgical stage followed by external beam
radiotherapy.

All patients received a course of external beam
radiotherapy using Elekta Infinity and Terabalt systems, in
accordance with an individualized treatment plan developed
with consideration of the anatomical and topographic features
of the tumor, its volume, and extent of spread. Radiotherapy
was delivered in a fractionated regimen using CT- and
MRI-based treatment planning, with the aim of achieving

maximal sparing of healthy brain tissue.

The analysis was performed with regard to the following
parameters: age, sex, place of residence, tumor localization,
degree of tumor differentiation, histological type, extent of
surgical intervention, general condition at admission,
severity of postoperative neurological deficit, and spectrum
of clinical manifestations.

Morphological verification of the diagnosis was carried
out on the basis of histological examination of tumor
material obtained during surgery or stereotactic biopsy,
using standard staining methods (hematoxylin and eosin) and,
when necessary, immunohistochemical analysis. Histological
classification of tumors was performed in accordance with
WHO recommendations.

The clinical assessment included anamnesis data, results
of neuroimaging studies (MRI with and without contrast
enhancement), clinical and neurological examination findings,
as well as laboratory and instrumental investigations. The
general condition of patients at admission was assessed using
a clinical severity scale.

Statistical analysis was performed using descriptive
and analytical statistical methods. Absolute and relative
frequencies, mean values, standard errors (SE), and 95%
confidence intervals (CI) were calculated. The critical level
of significance was set at p < 0.05.

3. Results of the Study

The retrospective and prospective analysis of the clinical,
morphological, demographic, and epidemiological characteristics
of malignant glial brain tumors in 174 patients made
it possible to identify significant patterns. The principal
statistically significant findings for each analytical domain
are presented below.

The highest number of tumors was recorded in the 20-29
and 30-39 year age groups, confirming the high incidence of
these neoplasms in young and middle-aged individuals. The
gradual decrease in frequency in older age cohorts may be
associated with diagnostic limitations, comorbidity burden,
and natural selection. The differences between age groups
were statistically significant (p < 0.0001) (Table 1).

Table 1. Distribution of Patients by Age

Age group n % Frequency SE 95% CI (Lower) 95% CI (Upper)

0-9 3 1.72 0.0168 1.7171 -0.37 6.37
10-19 20 11.49 0.1117 4.2073 11.75 28.25
20-29 40 22.99 0.2235 5.5502 29.12 50.88
30-39 41 23.56 0.2291 5.5981 30.03 51.97
40-49 34 19.54 0.1899 5.2303 23.75 44.25
50-59 25 14.37 0.1397 4.6269 15.93 34.07
60-69 16 9.2 0.0894 3.8117 8.53 23.47
Total 174 100.0 1.0

P =0.0001
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Table 2. Distribution of Patients by Sex and Their Mean Age

Sex n % SE 95% CI (Lower) 95% CI (Upper)
Male 97 55.75 4.36 88.43 105.57
Female 7 44.25 4.14 68.86 85.14
Total 174 100.00 7.4 94.3
P =0.0001
Table 3. Distribution of Patients According to Place of Residence
Place of residence n % Frequency SE 95% CI (Lower) 95% CI (Upper)
Urban 105 60.34 0.6034 4.73 95.72 114.28
Rural 69 39.66 0.3966 4.39 60.38 77.62
Total 174 100.00 1.0000
P =0.0001
Table 4. Distribution of Patients by Anatomical Tumor Localization
Anatomical tumor localization n % Frequency SE 95% CI (Lower) 95% CI (Upper)
Frontal lobe 45 25.86 0.2586 5.13 35.94 54.06
Temporal lobe 38 21.84 0.2184 4.78 28.64 47.36
Parietal lobe 30 17.24 0.1724 4.36 21.46 38.54
Occipital lobe 20 11.49 0.1149 3.60 12.94 27.06
Deep brain structures 18 10.34 0.1034 341 11.38 24.62
Cerebellum 15 8.62 0.0862 3.06 9.02 20.98
Brainstem 8 4.60 0.0460 2.07 3.94 12.06
Total 174 | 100.0 1.0000

Table 5. Distribution of Patients According to Tumor Differentiation Grade

Tumor differentiation grade n % Frequency SE 95% CI (Lower) 95% CI (Upper)
G3 128 73.56 0.7314 5.8171 116.6 139.4
G4 31 17.82 0.1771 5.0475 2111 40.89
G2 16 9.20 0.0914 3.8117 8.53 2347
Total 174 | 100.00 1.0000

Table 6. Distribution of Patients by Histological Group
Histological group n % Frequency SE 95% CI (Lower) 95% CI (Upper)

Glioblastoma 22 12.64 0.1264 0.0357 21.93 22.07
Anaplastic astrocytoma 120 68.97 0.6897 0.0877 119.83 120.17
Anaplastic meningioma 6 3.45 0.0345 0.0188 5.83 6.17
Anaplastic ependymoma 3 1.72 0.0172 0.0133 2.83 3.17
Oligodendroglioblastoma 3 1.72 0.0172 0.0133 2.83 3.17
Pleomorphic astrocytoma 4 2.30 0.0230 0.0151 3.83 4.17
Undifferentiated astrocytoma 2 1.15 0.0115 0.0107 1.83 2.17
Anaplastic oligodendroglioma 8 4.60 0.0460 0.0225 7.83 8.17
Fibrillary astrocytoma 4 2.30 0.0230 0.0151 3.83 4.17
Oligodendroglioblastoma 2 1.15 0.0115 0.0107 1.83 2.17
Total 174 100.0 1.0000 0.0750 - -

Table 7. Duration of Medical History Before the First Visit to a Physician
Duration of medical history n % Frequency SE 95% CI (Lower) 95% CI (Upper)
1-6 months 115 | 66.09 0.8156 6.2445 102.76 127.24
7-12 months 13 747 0.0922 3.4682 6.2 19.8
13-18 months 1 0.57 0.0071 0.9971 -0.95 2.95
More than 18 months 12 6.90 0.0851 3.3425 5.45 18.55
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Table 8. Extent of Surgery Prior to Radiotherapy
Extent of surgery n % Frequency SE 95% CI (Lower) 95% CI (Upper)
Total 31 17.8 17.8 0.030 17.0 18.6
Subtotal 131 75.3 75.3 0.029 74.6 76.0
Partial 12 6.9 6.9 0.035 6.0 7.8
Total 174 100 100 N/A N/A N/A
Table 9. Distribution of Patients According to General Condition at Admission
General condition at admission n % Frequency SE 95% CI (Lower) 95% CI (Upper)
Satisfactory 53 30.46 30.46 3.49 23.62 37.30
Moderate severity 81 46.55 46.55 3.78 39.14 53.96
Severe 7 4.02 4.02 1.49 1.10 6.94
Very severe 1 0.57 0.57 0.57 -0.55 1.70
Relatively satisfactory 32 18.39 18.39 2.94 12.63 24.15
Total 174 | 100.00 100.00 N/A N/A N/A
Table 10. Clinical Distribution of Patient Complaints at Hospital Admission
Complaints at admission n % Frequency SE 95% CI (Lower) 95% CI (Upper)

Headache 157 | 21.69 21.69 1.53 18.68 24.69
Seizures 82 11.33 11.33 1.18 9.02 13.63
Paralysis 12 1.66 1.66 0.47 0.73 2.59
Insomnia 9 1.24 1.24 0.41 0.44 2.05
Pain 3 0.41 0.41 0.24 -0.05 0.88
Weight loss 6 0.83 0.83 0.34 0.16 1.50
No data 2 0.28 0.28 0.20 -0.11 0.67
General weakness 45 6.22 6.22 0.85 4.56 7.88
Memory impairment 15 2.07 2.07 0.54 1.02 3.12
Urinary incontinence 7 0.97 0.97 0.38 0.23 171
Speech disturbances 10 1.38 1.38 0.44 0.52 2.24
Hypertension 38 5.25 5.25 0.78 3.72 6.78
Nausea 13 1.80 1.80 0.50 0.82 2.78
Dizziness 27 3.72 3.72 0.67 2.42 5.02
Numbness 20 2.76 2.76 0.60 1.59 3.93
Visual impairment 33 4.56 4.56 0.73 3.14 5.98
Limb weakness 18 2.49 2.49 0.57 1.37 3.61
Drowsiness 8 1.10 1.10 0.41 0.30 1.90
Diplopia 14 1.93 1.93 0.52 0.92 2.94
Coordination disturbances 11 1.52 1.52 0.46 0.62 242
Ptosis 9 1.24 1.24 0.41 0.44 2.05
Loss of consciousness 0.69 0.69 0.31 0.08 1.30
Hearing impairment 3 0.41 0.41 0.26 -0.10 0.92

Male patients predominated (55.75%), which may reflect
sex-related differences in the pathogenesis of central nervous
system tumors (Table 2).

Urban residents accounted for 60.34% of the cohort,
which may be explained both by greater accessibility of
oncological care and by the potential influence of urban-
related risk factors. The differences by place of residence
were statistically significant (p = 0.0001) (Table 3).

The frontal (25.86%), temporal (21.84%), and parietal

(17.24%) lobes were the most frequently affected anatomical
sites. These regions are characterized by high metabolic
activity and major functional importance, which may render
them more vulnerable to oncogenesis. Tumors of the deep
brain structures and brainstem were less common but were
associated with a poorer prognosis (Table 4).

Grade G3 tumors predominated (73.56%), demonstrating
a moderate degree of differentiation and aggressive biological
behavior. Grade G4 tumors (17.82%) represented highly
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aggressive forms associated with an unfavorable prognosis
(Table 5).

Anaplastic astrocytoma (68.97%) and glioblastoma (12.64%)
predominated in the histological structure, reflecting the
epidemiological significance of the astrocytic lineage of
tumor growth (Table 6).

B In 66.09% of cases, patients sought medical attention
within the first 6 months after the onset of symptoms;
however, 15% presented only after more than 6 months. This
indicates the presence of both clinically overt and subclinical
forms of the disease and underscores the need for increased
diagnostic vigilance (Table 7).

The principal surgical approach was subtotal resection
(75.3%), representing a compromise between oncological
radicality and preservation of neurological function. The
frequencies of partial and total resections (6.9% and 17.8%,
respectively) were determined by individual anatomical and
clinical factors (Table 8).

Patients in moderate general condition predominated
(46.55%), which is typical for oncology patients at the
preoperative stage. However, 18.39% demonstrated clinical
deterioration over time, underscoring the need for early
intervention (Table 9).

The most common complaints were headache (21.7%)
and seizures (11.3%), reflecting intracranial hypertension
and cortical irritation. Focal neurological symptoms, as
well as cognitive and autonomic disturbances, also played a
significant role in the clinical presentation of the disease
(Table 10).

4. Discussion

The findings obtained in the present study confirm the
importance of a comprehensive approach to the analysis of
the clinical, morphological, and demographic characteristics
of malignant glial tumors of the brain. The patient cohort
was predominantly composed of young and middle-aged
individuals, mainly males, which is consistent with the results
of a number of epidemiological studies. Thus, according to
the analytical review by Ostrom et al., the peak incidence of
gliomas is observed in the age groups of 35-44 and 45-54
years, with a moderate male predominance [10]. At the same
time, the shift of the age peak toward younger cohorts (20-39
years) identified in the present study may be related to
regional demographic and environmental characteristics, as
well as differences in access to medical care.

The sex asymmetry with male predominance (55.75%)
also confirms the existing literature data, according to which
the male sex is associated with a higher frequency of
high-grade gliomas, including glioblastomas [4]. It has been
suggested that sex-related differences in the expression of
gonadotropin receptors and sex hormones may play a role
in central nervous system carcinogenesis, as noted by
McKinney [9]. The predominance of patients living in urban
areas (60.34%) may indicate not only better detection of
tumors in this group, but also the possible influence of

urbanization-related factors, such as radiation exposure,
electromagnetic fields, and environmental pollution, which
is also supported by the findings of Huss et al. and Zarnescu
etal. [7,15].

The anatomical localization of tumors predominantly
in the frontal, temporal, and parietal lobes is in agreement
with studies indicating the selective vulnerability of these
regions to mutation-mediated oncogenesis [8]. At the
same time, tumors of the deep brain structures and the
brainstem, although less common, are associated with a more
severe clinical course and limited surgical options, which
necessitates a comprehensive multidisciplinary approach.
The predominance of grade G3 (73.56%) and G4 (17.82%)
tumors reflects the general trend toward delayed diagnosis
and high proliferative activity of central nervous system
tumors. The high proportion of anaplastic astrocytomas
(68.97%) indicates the predominance of tumors of
intermediate-to-high  malignancy requiring aggressive
combined treatment.

The results of the meta-analysis by Hervey-Jumper et al.
also emphasize that survival in patients with G3 gliomas
varies substantially depending on the extent of resection and
the molecular profile of the tumor [6]. Subtotal resection
was the predominant type of surgical intervention (75.3%),
reflecting the effort to maintain a balance between oncological
radicality and preservation of neurological function. This
approach is supported by the EANO 2021 clinical guidelines,
which emphasize that complete resection is feasible only
when the risk of neurological deficits is minimal [13].
Clinical manifestations such as headache, epileptic seizures,
focal neurological deficits, and cognitive disturbances
correspond to the typical neuro-oncological profile and are
consistent with the findings of Yordanova et al. (2018), who
demonstrated the dependence of clinical symptomatology on
the anatomical zone involved [14].

Thus, the results of the present study are consistent with
contemporary international data and underscore the need
for timely diagnosis, an individualized treatment approach,
and multidisciplinary collaboration in the management of
patients with glial tumors of the brain.

5. Conclusions

The present study made it possible to identify significant
demographic, clinical, and morphological patterns of
malignant glial tumors of the brain. The disease was found to
occur more frequently in young and middle-aged individuals,
predominantly in males, with a higher prevalence among the
urban population. The most common anatomical localizations
were the frontal, temporal, and parietal lobes, while the
histological spectrum was represented mainly by anaplastic
astrocytomas and glioblastomas. The predominance of G3
tumors underscores the aggressive nature of most of these
neoplasms and highlights the need for comprehensive treatment
with the highest possible oncological radicality while
preserving neurological function.
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Early presentation was observed in the majority of patients;
however, the presence of a substantial proportion of cases
diagnosed at a later stage indicates the need to improve
oncological alertness among primary care specialists. The
findings emphasize the importance of a multidisciplinary and
personalized approach to the management of this patient
population, as well as the need to further refine strategies for
early detection and differential diagnosis of central nervous
system tumors.
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