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Abstract

Aim: In the present study, it was aimed to contribute to the literature in the light of re-
liable and accurate information by revealing in-hospital mortality rate, tumors’ pathology
and location and whether they are of primary-metastasis or recurrence, initial admission
complaint, type of admission, and demographic characteristics such as sex and age and in
patients who were operated due to brain tumor.
Materials and Methods: This retrospective study was designed with the inclusion of
patients over the age of 18 years who applied to Tokat Gaziosmanpaşa University Neu-
rosurgery clinic from the emergency department or outpatient clinic between January 01,
2017 and December 31, 2021, and who were hospitalized with a pre-diagnosis of intracra-
nial mass and operated.
Results: The most frequently seen tumors according to pathology results were metastasis
with 27 (28.4%) patients. It was observed that the admission GCS (Glasgow Coma Scale)
score of the deceased patients were significantly lower than that of the survivors (p =
0.042). Similarly, clouding of consciousness (p = 0.003) and GCS (p < 0.001) values were
statistically significantly lower in the patients who were hospitalized from the emergency
department. The length of hospital stay was longer in the deceased patients than in the
survivors (p < 0.001). It was also observed that the patients with tumors located in the
parietal lobe had longer hospital stay than the others (p < 0.001).
Conclusion: The etiology of the patients indicated that the majority of metastases were
originated from lung cancer (LC). We assumed that these patients would not have brain
metastases in the absence of LC cancer. Eliminating the preventable factors that are in
the etiology of LC cancer such as smoking would reduce the occurrence of mortality and
neurological sequelae, and also economic-arse losses due to complex treatments of those
conditions.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Intracranial pressure (ICP) is constant since cranium is in
rigid structure [1]. One of the causes for the elevation in
ICP is brain tumors [2]. Brain tumors, which can be seen
all age groups in the population [3], may be primarily be-
nign or malignant, as well as they appear as metastasis
[4]. Benign tumors cannot always be cured by treatment
[5]. Edema that may develop as a consequence of the tu-
mor being large and in crucial places including the pons
and herniation that occurs accordingly may result in life-
threatening consequences [6]. It is rare for primary brain
tumors metastasing out of central nervous system [7]. Pri-
mary malignant brain tumors are cancers that are difficult
to treat and whose 5-year survival rate does not exceed
35% [8].
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The incidence of brain tumors, like other cancers, has been
significantly increasing worldwide. Although its preva-
lence is not very high, brain tumors are a significant pub-
lic health issue due to poor prognosis and difficulties in
postoperative follow-up and treatment. Therefore, for the
purpose of finding optimum method in the treatment and
follow-up of brain tumors, accurate and reliable data are
required.
The aim of the present study is to contribute the liter-
ature by revealing in-hospital mortality rate, pathology
and location of tumors and whether they are of primary-
metastasis or recurrence, initial admission complaint, type
of admission, and patient characteristics of sex and age in
patients operated due to brain tumor. In line with the re-
sults obtained, we believe that this study would make an
important contribution in developing health policies.
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Epidemiology
Although the incidence of primary brain tumors can show
variation depending on various factors for example sex and
age, they constitute an average of 2% of all cancers and
their annual incidence is about 22 per 100,000 people [9].
Brain tumor incidence increases with advancing age [10].
Metastases are most frequently observed brain tumors [11].
The most common cause of metastasis to the brain is LC
and breast cancer [12]. Meningiomas are most frequently
seen benign primary brain tumors [13], whereas gliomas
are the most common primary malignant brain tumors in
adults [14]. Gliomas, lymphomas and germ cell tumors are
observed more in males [8].

Clinical presentation
Brain tumors can cause different symptoms with respect
to their location and size. Sometimes they manifest them-
selves with symptoms that last a long time, but that pa-
tients do not need to apply to the hospital because they
are nonspecific symptoms (such as headache). Some other
times, the diagnosis can be made on imaging performed
for a different reason, such as after trauma. On aver-
age, 50-80% of patients present with seizures, 30% with
headache complaints [15, 16], 10% with nausea and vomit-
ing, 30% with blurred vision or different visual symptoms
[3]. Personality changes may occur in patients with tu-
mors located in the frontal lobe [3]. Tumors specifically
located in the Broca’s area of the frontal lobe, the domi-
nant side, may cause speech loss [17]. In tumors located in
the temporal lobe, on the other hand, seizures and changes
in consciousness may be seen [18]. Visual defects may oc-
cur in occupital lobe tumors [19]. Cerebellar tumors may
cause dysmetria, ataxic gait and nystagmus [20]. Respira-
tory distress and accordingly sudden death may be seen in
tumors located close to the brain stem [21].

Materials and Methods
The study received ethical approval from the local ethics
committee (Tokat Gaziosmanpaşa University Clinical Re-
search Ethics Committee, number: 22-KAEK-192). This
retrospective study was designed by including patients
with the age of over 18 years who applied to Tokat Gazios-
manpaşa University Neurosurgery clinic from the emer-
gency department or outpatient clinic between January 01,
2017 and December 31, 2021, and who were hospitalized
with a pre-diagnosis of intracranial mass and operated.
The inclusion criteria were the diagnosis of patients oper-
ated due to intracranial mass. The exclusion criteria were
those with pituitary adenomas and vascular lesions. The
sample group was divided into different groups according
to tumor types. There are 2 types of brain tumors. Group
1 Primary brain tumors: They arise from either the brain
parenchyma or extraneural structures in the brain. Group
2 Secondary brain tumors (brain metastases): Originate
from tissues outside the brain and spread to the brain. The
study data were retrieved from patients’ medical records
by using electronic patient record system (ENLIL, hos-
pital information management system, version v2.19.46
20191118). It was determined that the diagnosis had been
made with radiological evaluation. Since the study was de-
signed retrospectively, no informed consent of the patients

was obtained. Comorbidities were evaluated based on the
Charlson comorbidity index (CCI). The patients with CCI
score of 0 were coded as 0; those with CCI score of 1 were
coded as 1 and those with CCI score of 2 or above were
coded as 2. Various qualitative and quantitative variables
are illustrated in detail in the tables.

Statistical analysis

Descriptive analyses were conducted with the aim of pro-
viding information about general characteristics of the
study group. The data on continuous and categorical vari-
ables were given as mean ± standard deviation and n (%),
respectively. Independent t test or one-way ANOVA was
utilized for between group comparisons of the means of
quantitative variables. Contingency tables and chi-square
tests were employed to assess whether there exists a re-
lationship between qualitative variables. All p-values cal-
culated to be less than 0.05 were regarded as statistically
significant. A commercial software package (SPSS 22.0
Chicago, IL, USA) was utilized in all statistical calcula-
tions.

Results

There were 31 females (32.6%) and 64 males (67.4%) who
met the study criteria. The mean age of the patients was
determined to be 57.83 ± 15.73 years with a range of 19
to 88 years. Of the patients, 45 (47.4%) were hospitalized
from the outpatient clinic and 50 (52.6%) after applying
to the emergency department. According to the CCI re-
sults, 18 patients (18.9%) had no comorbidities, while 27
(28.4) had one and 50 (52.5%) had two or more comor-
bidities. The most common comorbidities in the patients
were hypertension, coronary artery disease and diabetes
mellitus, respectively. Hemiparesis observed in 42 (44.2%)
patients and headache in 31 (32.8%) patients were the
most frequent symptoms among all patients. Consider-
ing the location of the lesions, it was seen that the tu-
mors most commonly located in the frontal region (35 pa-
tients, 36.8%), followed by temporal (28 patients, 29.5%)
and parietal regions (28 patients, 29.5%). On the other
side, the tumors were detected in the pineal and ponto-
cerebellar angles in only one patient each. According to
the pathology results, it was determined that 56 (58.9%)
patients had primary brain tumors, whereas 26 (27.4%)

Figure 1. Distribution of the brain tumors by location.
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Table 1. Results of qualitative variables.
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Table 2. Distribution of quantitative variables.

Mean Minimum Maximum

Glasgow coma scale (GCS) 14.09 ± 1.76 7.00 15.00

Length of hospital stay (days) 22.61 ± 16.55 5.00 97.00

Age (years) 57.83 ± 15.73 19.00 88.00

Weight (kg) 73.41 ± 6.53 57.00 88.00

Height (m) 1.67 ± 0.05 1.60 1.87

Body mass index (kg/m2) 26.42 ± 2.37 20.05 31.99

Figure 2. Distribution of the admission symptoms of the
patients.

had metastasis and 13 (13.7%) had recurrent mass. The
results obtained from the pathological evaluation of the
tumors indicated that metastasis (26 patients, 27.4%) was
the most common tumors, followed by high grade glial
tumors (23 patients, 24.2%). The primary focus of the
patients who have metastasis was mostly originated from
lung cancer (LC). Of the study population, 14 (14.7) died,
while 81 (85.3%) were discharged home or to a care facility.
The distributions of qualitative and quantitative variables
are respectively given in Tables 1 and 2.
No statistically significant difference was detected between
sexes regarding the GCS scores of the patients (p > 0.05).
On the other hand, the GCS score at the admission were
observed to be significantly lower in the deceased pa-
tients than in the survivors (p = 0.042). In a similar
vein, clouding of consciousness (p = 0.003) and GCS (p
< 0.001) scores of the patients who were hospitalized from
the emergency department were statistically significantly
lower. The distribution of GCS scores based on qualitative
variables is shown in Table 3.
It was observed that the tumors were mostly located
mostly in the frontal region. Figure 1 demonstrates the
distribution of the regions where the tumors were located.
The distribution of the admission symptoms of the patients
is as shown in Figure 2.
The length of stay of the deceased patients was longer
compared to that of the survivors (p < 0.001). It was
also observed that the patients with tumor located in the
parietal lobe stayed longer in the hospital than the other
patients (p < 0.001). While the mean age in the patients
with nausea complaint was lower than that of the other
patients (p = 0.036), it was higher in the patients with
hemiparesis (p = 0.003).

Discussion
In the present study, a total of 95 patients, 64 males and
31 females, who underwent surgery in our clinic with a
preliminary diagnosis of intracranial mass in a 5-year pe-
riod were evaluated. According to the pathology results
obtained, metastases, which were detected in 27 (28.4%)
patients, were most commonly seen tumors. When looking
at the primary origin of the metastases, it was determined
that LC was in the first place with 22 (23.2%) patients.
In the study group, there were 56 (58.9%) patients who
received the first time diagnosis, whereas 12 (12.7%) pa-
tients were operated due to recurrence. It was observed
that in the patients who had primary brain tumor, high-
grade glial tumors were the most common with 23 patients
(24.2%).
In the literature, there are a lot of studies indicating that
brain tumors are more frequently seen in males [22-24].
As seen in our results, the ratio of males was 67.4% in the
study, and this coincides with the literature data. Simi-
larly, numerous studies have indicated that the incidence of
brain tumor increases with age [25]. In our patient group,
the patients’ mean age was 57.83 ± 15.73 years.
The pattern of headache, which was long lasting, accom-
panied with nausea and vomiting and resistant to medi-
cation, depending on the increase in ICP caused by the
tumor, suggested the presence of brain tumor in the pa-
tients. Seizures are a common symptom in brain tumors
that can be seen in 20% to 85% of patients, depending on
the pathology of the tumor [26]. According to the litera-
ture results, seizure is the most common admission com-
plaint in brain tumor patients (over 50%), however, in our
study, seizure was seen only 15.8% of the patients, and
the most common admission complaints were determined
to be hemiparesis (44.2%) and headache (32.6%). Lower
rate of seizure complaint in our study may be attributed to
the insufficient information in the anamnesis, such as the
patient’s loss of consciousness at the time of the seizure
and the absence of someone nearby who can witness the
incident.
Brain tumors in adults are seen to be located in the order
of frequency in the frontal (25%), temporal (20.1%) and
parietal lobe (14.6%) [27]. In the present study, the rate
of frontal, temporal and parietal lobe tumors were 36.8%,
29.5% and 29.5%, respectively. The length of stay in the
deceased patients was longer than in the survivors (p <
0.001). Although the most common location of tumors in
the patients was frontal region, the length of hospital stay
was found to be longer in the patients with parietal lobe
tumors than in the others (p < 0.001).
Of the total of 14 deceased patients, 12 were hospitalized
from the emergency department. The patients’ admis-
sion GCS scores were determined to be statistically sig-
nificantly lower in the deceased patients (p = 0.042). The
GCS scores were also detected to be significantly lower
in the patients who were hospitalized from the emergency
department than those hospitalized from the outpatient
clinic (p < 0.001). When the relationship between the GCS
scores of the patients and the symptoms observed were ex-
amined, the GCS scores were identified to be significantly
lower in the patients with clouding of consciousness (p =
0.003) and speech disorder (p = 0.007) compared to those

191



Kiyak V. et al. Original Article 2023;30(2):188–193

Table 3. Distribution of GCS scores based on qualitative variables.
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without. No significant difference was detected in terms of
GCS scores for other qualitative variables. The patholog-
ical results of the deceased patients revealed that the tu-
mors were metastasis in five patients and high-grade glial
mass in four patients. Considering that most of the pa-
tients were hospitalized from the emergency department,
it can be said that it would be possible to detect the lesion
early by screening those who carry certain criteria such as
family history or the presence of another tumor in terms of
brain tumor and thus to provide more effective treatment
with early intervention.
The mortality rate was found to be 14.75% (14 patients) in
our study. Apart from tumors, the causes of mortality and
morbidity include treatments such as surgery, radiother-
apy and chemotherapy. Being able to remove tumor tissue
at a maximum level will ensure the reduction in mortality
and morbidity rates. Therefore, the use of intraoperative
aids such as fluorescent molecules, intraoperative magnetic
resonance imaging, and ECS can be recommended to be
able to perform wider and safer tumor resection and to fa-
cilitate easy differentiation between the tumor and normal
tissue.
Considering the etiology of the patients, the majority of
metastases were detected to originate from LC. When as-
sumed that no brain metastasis will occur if patients do not
have LC, the elimination of preventable factors present in
LC etiology would probably reduce the occurrence of mor-
tality and neurological sequelae, and also economic-social
losses due to complex treatments of those conditions.
We acknowledge the limitations of our retrospective anal-
ysis. As with any retrospective cohort, there are limita-
tions in the validity of the data because of the nature of
the data collection, but these were mitigated by querying
a well-maintained prospective database of all brain tumor
patients at our institution. Classification bias in medical
record review was limited by adherence to a strict, prede-
fined abstraction format. Selection bias was excluded by
including all patients with newly diagnosed brain tumor
who were from a broad referral network, making the re-
sults externally generalizable. A major limitation of this
study is the imbalance between groups after randomiza-
tion.

Conclusion
Although the frequency of brain tumors increases with
changing lifestyles such as elevated exposure to radiation
and by means of advancing technology that facilitates suc-
cessful detection of tumors, more effective and earlier in-
tervention would be possible with accurate and reliable
records. Thus, this would contribute to the increase in
survival and decrease in injuries and economic losses.

Ethics approval
The study for received ethical approval from the Tokat
Gaziosmanpaşa University Clinical Research Ethics Com-
mittee (number: 22-KAEK-192).

References
1. Rangel-Castillo L, Gopinath S, Robertson CS. Management of

intracranial hypertension. Neurologic clinics. 2008;26(2):521-41.

2. McGillicuddy JE. Cerebral protection: Pathophysiology
and treatment of increased intracranial pressure. Chest.
1985;87(1):85-93.

3. Laws Jr ER, Thapar K. Brain tumors. CA: a cancer journal for
clinicians. 1993;43(5):263-71.

4. Liu Y, Carson-Walter EB, Cooper A, Winans BN, Johnson MD,
Walter KA. Vascular gene expression patterns are conserved in
primary and metastatic brain tumors. Journal of neuro-oncology.
2010;99(1):13-24.

5. Campeau ML. Acute Care Considerations for Physical Thera-
pists Treating Patients after Brain Tumor Resection. Acute Care
Perspectives. 2009;18(4).

6. Dorsey JF, Salinas RD, Dang M, Alonso-Basanta M, Judy KD,
Maity A, et al. Cancer of the central nervous system. Abeloff’s
clinical oncology: Elsevier; 2020. p. 906-67. e12.

7. Mondin V, Ferlito A, Devaney KO, Woolgar JA, Rinaldo A.
A survey of metastatic central nervous system tumors to cer-
vical lymph nodes. European archives of oto-rhino-laryngology.
2010;267(11):1657-66.

8. Lapointe S, Perry A, Butowski NA. Primary brain tumours in
adults. The Lancet. 2018;392(10145):432-46.

9. Barnholtz-Sloan JS, Ostrom QT, Cote D. Epidemiology of brain
tumors. Neurologic clinics. 2018;36(3):395-419.

10. Fisher JL, Schwartzbaum JA, Wrensch M, Wiemels JL. Epidemi-
ology of brain tumors. Neurologic clinics. 2007;25(4):867-90.

11. Lu-Emerson C, Eichler AF. Brain metastases. CONTINUUM:
Lifelong Learning in Neurology. 2012;18(2):295-311.

12. Chamberlain MC, Baik CS, Gadi VK, Bhatia S, Chow LQ. Sys-
temic therapy of brain metastases: non–small cell lung cancer,
breast cancer, and melanoma. Neuro-oncology. 2017;19(1):i1-i24.

13. Dolecek TA, Dressler EVM, Thakkar JP, Liu M, Al-Qaisi A,
Villano JL. Epidemiology of meningiomas post-Public Law 107-
206: The Benign Brain Tumor Cancer Registries Amendment
Act. Cancer. 2015;121(14):2400-10.

14. Behin A, Hoang-Xuan K, Carpentier AF, Delattre J-Y. Primary
brain tumours in adults. The Lancet. 2003;361(9354):323-31.

15. Giulioni M, Marucci G, Martinoni M, Marliani AF, Toni F, Bar-
tiromo F, et al. Epilepsy associated tumors. World Journal of
Clinical Cases: WJCC. 2014;2(11):623.

16. Kirby S, Purdy RA. Headaches and brain tumors. Neurologic
Clinics. 2014;32(2):423-32.

17. Gębska-Kośla K, Bryszewski B, Jaskólski DJ, Fortuniak J,
Niewodniczy M, Stefańczyk L, et al. Reorganization of language
centers in patients with brain tumors located in eloquent speech
areas–A pre-and postoperative preliminary fMRI study. Neurolo-
gia i Neurochirurgia Polska. 2017;51(5):403-10.

18. Chandana SR, Movva S, Arora M, Singh T. Primary brain tu-
mors in adults. American family physician. 2008;77(10):1423.

19. Fraser JA, Newman NJ, Biousse V. Disorders of the optic tract,
radiation, and occipital lobe. Handbook of clinical neurology.
2011;102:205-21.

20. Kotil K, Mustafa E, Akcetin M, Bilge T. Cerebellar mutism fol-
lowing posterior fossa tumor resection in children. Turkish neu-
rosurgery. 2008;18(1).

21. Duncan JR, Paterson DS, Hoffman JM, Mokler DJ, Borenstein
NS, Belliveau RA, et al. Brainstem serotonergic deficiency in
sudden infant death syndrome. Jama. 2010;303(5):430-7.

22. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of in-
cidence and mortality worldwide for 36 cancers in 185 countries.
CA: a cancer journal for clinicians. 2018;68(6):394-424.

23. Şencan İ, Keskinkılıç B. Turkey cancer statistics. Republic of
Turkey Ministry of Health, Public Health Institution of Turkey.
2017:19-44.

24. Miranda-Filho A, Piñeros M, Soerjomataram I, Deltour I, Bray
F. Cancers of the brain and CNS: global patterns and trends in
incidence. Neuro-oncology. 2017;19(2):270-80.

25. Deorah S, Lynch CF, Sibenaller ZA, Ryken TC. Trends in brain
cancer incidence and survival in the United States: Surveillance,
Epidemiology, and End Results Program, 1973 to 2001. Neuro-
surgical focus. 2006;20(4):E1.

26. Englot DJ, Chang EF, Vecht CJ. Epilepsy and brain tumors.
Handbook of clinical neurology. 2016;134:267-85.

27. Barnholtz-Sloan JS, Sloan AE, Schwartz AG. Cancer of the brain
and other central nervous system. Cancer survival among adults:
US SEER Program. 1988;2001.

193


