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ABSTRACT

Objective: To determine the incidence of gliomas in Zenica - Doboj Canton. Moreover, to analy-
se its potential connection to sociodemographic characteristics and its distribution throughout 
municipalities of Zenica - Doboj Canton in the period of 2009-2019. 
Method: This retrospective, descriptive - analytical, 10 - year study included 146 patients from 
Zenica -Doboj Canton. Data were obtained and reviewed from patient’s medical records. Pa-
tients’ sociodemographic characteristics and pathohistological diagnosis were included in the 
study. Age, gender, and the place of birth were analysed and correlated with types and grades 
of glial tumors according to the World Health Organisation’s latest classification.
Results: The study consisted of 146 patients including 84 (58%) males and 62 (42%) females. 
The most common pathohistological diagnosis was glioblastoma multiforme, a grade IV glioma 
in both females (26%) and males (35%), in total 91 (62%) patients, and the rarest was oligo-
astrocytoma, in 2 (1%) cases. The municipality of Kakanj had the highest incidence of glioma 
with 29 out of total of 146 cases (0.077%) and the highest incidence in females (0.069%) with 
13 cases. The municipality of Vareš had the highest incidence of glioma (0.114%) with 5 out of 
84 male cases, while in the cities of Breza and Olovo any cases with glioma were not detected 
The results showed statistically significant differences in incidences of gliomas according to the 
region of residence. 
Conclusion: The analysis of data indicated that there are significant connections between the occur-
rence of gliomas and sociodemographic characteristics of patients from Zenica - Doboj Canton. 

Keywords: Glioma, incidence, epidemiology

ÖZ

Amaç: Zenica - Doboj Kantonu’ndaki gliyoma insidansını belirlemektir. Dahası, 2009 ile 2019 
yılları arasındaki gliyoma sıklığının sosyodemografik özellikler ve Zenica - Doboj Kantonu’ndaki 
yerel bölgelerdeki dağılımı ile ilişkilerini analiz etmektir.
Yöntem: Retrospektif, betimleyici - analitik, 10 yıllık çalışma Zenica - Doboj Kanton’undan 146 
hastayı içermektedir. Araştırma verisi hastaların tıbbi kayıtlarından elde edilmiştir ve gözden 
geçirilmiştir. Hastaların sosyodemografik özellikleri ve patohistolojik tanıları araştırmaya dahil 
edilmiştir. Yaş, cinsiyet ve doğum yeri bilgileri analiz edilerek Dünya Sağlık Örgütü’nün en son 
sınıflandırmasına göre gliyal tümör türleri ve dereceleri ile korelasyonlarına bakılmıştır.
Bulgular: Araştırmaya 84 (%58) erkek ve 62 (%42) kadın, toplam 146 hasta katılmıştır. En yaygın 
patohistolojik tanı Glioblastoma multiforme, derece IV gliyoma kadınlarda (%26) ve erkekler-
de (%35), toplamda 91 (%62) hastada görülmüştür; en düşük görülen tanı ise 2 hastada (%1) 
görülen oligoastrostiomadır. Kakanj toplam 146 vaka arasından 29 vaka ile en yüksek gliyoma 
insidansına (%0,077) ve kadınlarda 13 vaka ile en yüksek insidansa (%0,069) sahiptir. Vares top-
lam 84 erkek vaka arasından 5 erkek vaka ile erkeklerde en yüksek insidansa (%0,114) sahiptir. 
Breza’da ve Olovo’da hiç vaka bulunmamaktadır. Bulgular ikamet bölgesine göre istatistiksel 
açıdan anlamlı düzeyde farklı gliyoma insidansları olduğunu göstermiştir.
Sonuç: Veri analizi göstermiştir ki Zenica - Doboj Kantonu’nda gliyomaların meydana gelişi ile 
hastaların sosyodemografik özellikleri arasında anlamlı bağlantılar bulunmaktadır.
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INTRODUCTION

Glial tumors are among diverse set of tumors de-
veloping from the glial brain cells. Generally, tu-
mors of the central nervous system are rare com-
paring to the other types of tumors affecting the 
human body1. The latest Globocan report for 2018 
estimated a total age-standardized incidence rates 
(ASRs) of 3.5 per 100.000 and a mortality ASR 
of 2.8 per 100.000 people worldwide2. The most 
common gliomas are unfortunately the most ma-
lignant forms of brain cancer3. They tend to occur 
frequently in male population and when speaking 
of age, there is no specific age distribution4. Most 
of them present with headache, following nausea, 
progressive neurologic deficit in 68%: usually mo-
tor weakness in 45%, and seizures in 26% of the 
cases. Seizures are often focal type in onset (due 
to cortical irritation in the area of the tumor)5. They 
are specific to supratentorial position of tumors. A 
constant headache as a leading symptom may oc-
cur with or without elevated intracranial pressure 
(ICP). Focal neurologic deficit can be related to the 
function of the localized brain lesion or due to the 
cortical irritation or compression. This means that 
clinical presentation is not quite specific. That is 
the major reason why their brain lesions have al-
ready damaged the surrounding healthy tissue by 
the time patients receive any kind of diagnosis. 
Glial tumors are primary tumors and they rarely 
cause metastases in remote organs6. 

It should be noted that any study related to the 
characteristics and the incidence of gliomas has 
not been published in Bosnia and Herzegovina 
yet. More perceptive analysis of differences in 
glioma incidence in different populated areas 
may give a better voice in raising awareness, 
which will consequently lead to developing more 
efficient diagnostics and treatment procedures. 
Furthermore, a more thorough research on the 
environmental risk factors may give us better 
readings of pathophysiological mechanisms in 
the development of the glioma itself. Eventually, 
these problems will have to be dealt with. So, 

the aim of this study is to determine incidence 
of glial tumors in Zenica-Doboj Canton, in Bosnia 
and Herzegovina and to analyse its distribution 
throughout cantonal municipalities in the period 
of 2009-2019. 

MATERIALS and METHODS

A total of 146 patients born on the territory of 
Zenica-Doboj Canton, underwent surgical resec-
tion due to glial tumors between October 2009 
and October 2019 in the Department of Neuro-
surgery at Cantonal Hospital Zenica, Bosnia and 
Herzegovina. This is a 10-year-retrospective, de-
scriptive-analytical study with statistical process-
ing. Microsoft Office Excel 2007 and 2013 with 
XLSTAT add-in was used for statistical analysis of 
the data. 

Data were obtained and reviewed from the pa-
tients’ medical records, included sociodemo-
graphic characteristics (gender, age, and the place 
of birth) and pathohistological diagnosis (PHD). 

The study analysed the incidence of glial tumors 
by gender and age distribution, the place of birth, 
and pathohistological type, focussing on pecu-
liarities possibly as a result of environmental pol-
lution. The places of birth included all the munici-
palities - Breza, Doboj Jug, Kakanj, Maglaj, Olovo, 
Tešanj, Vareš, Visoko, Zavidovici, Zenica, Žepce, 
and Usora. Pathohistological analysis has been 
presented according to the WHO classification 
of gliomas as Grades I, II, III and IV which were 
furthermore classified as astrocytoma, oligoden-
droglioma, oligoastrocytoma, ependymoma, and 
glioblastoma multiforme (GBM)7. 

Descriptive and comparative statistical (x2 test) 
methods were used. Results were presented in 
the tables and expressed as relative and mean 
values. The level of statistical significance was set 
to less than 5%. 
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RESULTS

A total number of 146 patients including 62 (42%) 
females, and 84 (58%) males underwent surgical 
resection of brain glioma in the period of October 
2009-October 2019. The female to male crude ra-
tio was 1:1.33. Mean age for male patients was 
51.9 years (the youngest being 5 years old) and 
for females was 52.9 years (the youngest being 6 
years old). There were 8 patients younger than 20 
(5%) and no one was older than 81 years of age 
(Table 1). 

The most frequent PHD was GBM, as Grade IV 
glioma in both males and females that occurred in 
91 patients (62%) in total. Astrocytoma was the 
second most common PHD that occurred in 44 
(30%) of the treated patients. Ependymoma was 
found in 6 (4%) and oligodendroglioma in 3 (2%) 
patients. The rarest PHD was oligoastrocytoma 
that occurred in 2 cases (1% of total number of 
patients). According to the epidemiology of glial 
brain tumors in Europe, our incidence of PHD pre-
sented was not statistically significant (P>0.05). 
There was no statistically significant difference 
between our results and the expected incidence 
rates (x2=1.305) (Table 2).

According to the 2016 World Health Organiza-
tion Classification of Tumors of the Central Ner-
vous System, pathohistological types are sorted 
into four grades as low-grade gliomas (Grades I 
and II) and high-grade gliomas (Grades III and IV). 
The higher the grade, the higher was the tendency 

of malignant proliferation8. Grade I gliomas were 
the rarest ones that were found in 8 cases (6%), 
distributed evenly in 4 (3%) males and 4 (3%) fe-
males. Grade II gliomas occurred in 21 (14%) cas-
es, including 8 (5%) male and in 13 (9%) female 
patients. Grade III glioma was the second most 
common diagnosis in the group. It was found 
in 15 (10%) males and 11 (8%) females. In this 
evaluation, there were 91 (61%) cases with Grade 
IV glioma (GBM) which makes GBM unfortunately 
the most common PHD. Grade IV gliomas were 
found in 55 males (35%) and in 36 (26%) females 
(Table 3). 

According to the latest census of population in 
Zenica-Doboj Canton (2013), Zenica remains the 
largest municipality with population of 110,663 
people (54660 males and 56003 females). There 
were 35 cases with gliomas (19 males and 16 
females) in Zenica with an average overall inci-
dence of 0.032% (0.035% in males and 0.029% in 
females). The highest incidence of glioma was de-
tected in the municipality of Kakanj with 29 cases 
(16 males and 13 females) among a population of 

Table 1. Age and gender distribution of the patients.

Age (years)

0-20
21-40
41-60
61-80
81+
Total

Males (% out 
of males)

4 (5%)
16 (19%)
41 (48%)
25 (29%)
0
86 (58%)

No (%) of patients

Females (% out 
of females)

4 (6%)
12 (20%)
20 (33%)
24 (40%)
0
60 (42%)

Total (out of 
total)

8 (5%)
28 (19%)
61 (42%)
49 (34%)
0
146 (100%)

Table 2. Distribution of pathohistological diagnosis.

PHD

Astrocytoma
Oligodendroglioma
Oligoastrocytoma
Ependymoma
GBM
Total

Patients
n (%)

44 (30)
3 (2)
2 (1)
6 (4)
91 (62)
146 (100)

Tests on contingency tables

Epidemiology of glial brain 
tumors in Europe2 (%)

27
5
1
4
63
100

x2 observed value 
1.305

PHD: Pathohistological Diagnosis

x2 critical value
9.488

P value
0.860

DF
4

Pearson’s Phi
0.081

Table 3. Glioma grade according to WHO classification 
compared to gender distribution.

Grade

Total
Male
Female

I

8 (6%)
4 (3%)
4 (3%)

II

21 (14%)
8 (5%)
13 (9%)

III

26 (18%)
15 (10%)
11 (8%)

IV

91 (61%)
55 (35%)
36 (26%)
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37441 people (18651 males and 18790 females) 
(average overall incidence: 0.077% (0.086% in 
males and 0.069% in females). The highest inci-
dence in males was in the municipality of Vareš 
with an average overall incidence of 0.114%. 
There were 5 male cases in the population of 
4373 males, and the highest incidence in females 
(0.069%). was seen in the municipality of Kakanj. 
There were 13 cases out of female population of 
18790. The lowest incidences were in the cities 
of Breza and Olovo since there were no cases of 
glial tumors in the last 10 years9. The analysis of 
occurrence in relation to the region of residence 
showed statistically significant difference in the 
incidence of gliomas in relation to the region of 
residence (p<0.05). According to our test of in-
dependence there was a connection between 
the incidence of gliomas in relation to the mu-
nicipalities (x2=27.933). The strongest correlation 
was observed between residents of Kakanj and 
incidence of glioma. Incidence of gliomas was 
slightly more common in males than in females. 
The test of independence showed that incidence 
of gliomas in men in regards to the total number 
of men in specific region is statistically significant 
(p<0.05), while there is no statistical significance 
between incidence of gliomas in women in re-

gards to the total number of women in a specific 
region (Table 4).

There was no statistically significant difference in 
terms of the grade of glioma and the region of 
residence (geographical position) of population in 
Zenica-Doboj Canton (p>0.05). 

DISCUSSION

Analysis of our data indicated that gliomas are the 
most common in the fifth and sixth decade of life. 
That doesn’t exclude the fact that this type of brain 
tumor can occur in all age groups, but low grade 
gliomas are most frequently seen in children and 
young adults are which means that treatment in 
these individuals has higher success and conse-
quently higher survival rates. Previously published 
studies indicate the same distribution in incidence 
of glial tumors in all age groups10. Gender distri-
bution confirmed that males are in higher risk of 
developing glial tumor than females. Despite the 
fact that males had much higher possibility of de-
veloping glial tumor in the past. Today, due to the 
modern life, females are closing in and therefore 
reducing the difference in incidence rate between 
males. Other reports suggest that male to female 
ratio was similar11. Gigineishvili et al.12 reported 
higher incidence of malignant tumors in males 
than in females, but according to their statistical 
analysis, there was no statistically significant dif-
ference in the incidence of glial tumors between 
age groups. 

Globocan2 in 2018 reported their statistical analy-
sis of the incidence of brain tumors worldwide. 
Compared to their results, data from this study in-
dicates a much higher incidence. Also, Globocan’s 
report suggests that the results of this study are 
much similar to the data from developing coun-
tries. The data regarding the low incidence of glial 
tumors, especially in the age group 0-20 years is 
consistent with the reports from other economi-
cally developing countries13. 

Table 4. Incidence distribution in all municipalities in 
Zenica - Doboj Canton.

Municipality

Zenica
Žepce
Kakanj
Tešanj
Zavidovici
Maglaj
Visoko
Vareš
Doboj-Jug
Usora
Breza
Olovo
Total (No)
Tests on contingency tables
P value
x2 observed value 
x2 critical value
DF
Pearson’s Phi

Incidence (%)

0.032%
0.040%
0.077%
0.049%
0.036%
0.043%
0.043%
0.067%
0.024%
0.030%
0.000%
0.000%
0.038%

0.003
27.933
19.675
11
0.009

Males

0.035%
0.033%
0.086%
0.061%
0.039%
0.061%
0.046%
0.114%
0.048%
0.061%
0.000%
0.000%
0.044%

0.042
20.216
19.675
11
0.011

Females

0.029%
0.047%
0.069%
0.037%
0.033%
0.026%
0.040%
0.040%
0.022%
0.000%
0.000%
0.000%
0.032%

0.189
14.861
19.675
11
0.009
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According to the WHO classification8, all tumors 
of the central nervous system are sorted out into 
7 categories as tumors of neuroepithelial tissue, 
cranial and paraspinal nerves, meninges, lym-
phomas and hematopoietic neoplasms, germ cell 
tumors, tumors of the sellar region, and meta-
static tumors8. Neuroepithelial neoplasms are 
always primary tumors and can be further clas-
sified into more subcategories as astrocytic tu-
mors (pilocytic astrocytoma, diffuse infiltrating 
astrocytoma and anaplastic astrocytoma), oligo-
dendroglial and mixed glioma tumors (Grade II or 
Grade III glioma) and ependymal type gliomas14. 
The most malignant form of all these gliomas is 
called glioblastoma multiforme (GBM)15. It can 
arise de novo or as malignant proliferation from 
some other type of lower grade glioma. It is cat-
egorised as Grade IV glioma with highly progres-
sive and rapidly enlarging tumor without very 
promising prognosis10. In this study, data showed 
significant dominance of high-grade gliomas. As-
trocytoma and glioblastoma multiforme are the 
most frequent pathohistological diagnosis. There-
fore, similar to the results of other studies we also 
found the highest incidence of gliomas among 
high grade tumors. Ostrom et al.11 reported that 
the gliomas represent 81% of primary brain tu-
mors and amongst them, glioblastoma multi-
forme is one the most common pathohistologi-
cal type of glioma. They showed that incidence 
of glioblastoma multiforme amongst other types 
of glial tumors was about 45% which was low-
er when compared with the results of this study 
(62%). This discrepancy could be related to lack 
of modern diagnostic facilities and easily acces-
sible healthcare delivery system11,13. Das et al.16 
suggested that the second most common type of 
glioma is astrocytoma occurring in 25% the cases. 
Data from this study reported the incidence of as-
trocytoma as 30%, apart from Grade IV astrocy-
toma (glioblastoma multiforme). Previous reports 
showed that many developing countries are lag-
ging behind in reporting epidemiological data for 
brain tumors. According to WHO4, 149 countries 
were registered as developing countries. Despite 

the lack of data, the results indicate that there is 
very little difference between incidence rates of 
glial tumors. Hao et al.17 suggested that between 
many causes of gliomas cases being unidentifi-
able, differences in incidence involving different 
populated areas may lead us to the existence of 
potential environmental risk factors18. This study 
showed almost the same results. Our results 
showed unavoidable difference between munici-
palities as for incidence rates of gliomas. Some 
of our results showed incredibly high incidence 
of gliomas in municipalities such as Kakanj and 
Vareš, but without any occurrence of gliomas in 
municipaliites of Breza and Olovo. Regions with 
higher incidence are mostly industrial regions, so 
there could be some connection involved in high-
er occurrence of gliomas. Size of the population 
should not be a contributing factor as our results 
showed. Although, Breza and Olovo are regions 
with smaller population, the fact of having no oc-
currence of gliomas could be related to its geo-
graphical position, especially Olovo. Since it was 
confirmed that no other potential case of gliomas 
from Breza or Olovo were sent away, therefore 
some suspected epidemiological factors could be 
involved in raising potentially higher risk of devel-
oping a glial tumor. Furthermore, some regions 
with higher incidence rates amongst the others 
could be associated with potential risk factors 
such as exposure to ionizing radiation. Working 
with solvents, pesticides, and being exposed to 
nonionizing radiation such as cellular phones gave 
inconclusive results11. However, the question still 
remains unanswered. Potential factor contributing 
to the difference in incidence rates should be fur-
ther examined in future studies.

CONCLUSION

In conclusion, results of the study have indicated 
that the incidence of glial tumors in Zenica-Doboj 
Canton is not much different than the incidence in 
other developing countries, but it is significantly 
higher than the incidence in developed coun-
tries. Furthermore, there is a significant correla-
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tion between the incidence rates of gliomas and 
sociodemographic characteristics of patients from 
Zenica-Doboj Canton. 
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