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ABSTRACT

Aims: To evaluate the relationship between the length of hospital stay and age, gender, and disease characteristics among glioma patients who went under 
surgery in Trakya University School of Medicine. Methods: The data of 51 glioma patients over 18 years of age, who have been followed up during 2019-2020 
in Trakya University School of Medicine, Department of Neurosurgery were analyzed. Patients' data comprised of sex, age, tumour location, grades of the tu-
mours, the presence of isocitrate dehydrogenase mutation, whether the patients were hospitalized in the intensive care unit or the neurosurgery clinic, duration 
of hospitalization, and whether radiotherapy and chemotherapy was received. Length of hospital stay was evaluated separately as intensive care unit and the 
neurosurgery clinic. Results: Out of 51 patients diagnosed with glioma, 18 (35.3%) were female, and 33 (64.7%) were male. The length of neurosurgery clinic 
and intensive care unit stays were not associated with radiotherapy and chemotherapy approaches. There was a statistically significant difference between the 
male and female patients in terms of the number of days stayed in the neurosurgery clinic. Conclusion: In conclusion, gender affected the length of neurosurgery 
clinic stays with a longer duration for female patients in our clinic. A waste number of parameters, including social ones, affect hospital stays. To reveal predictors 
of postoperative hospitalization thoroughly and overcome the study’s limitations, further prospective studies with larger sample sizes are needed. Keywords: 
Glioma, hospitalization, isocitrate dehydrogenase, retrospective study

INTRODUCTION

	 Gliomas are the most frequent form of primary intracranial 
neoplasms, accounting for 81% of malignant brain neoplasms (1, 
2). With an incidence rate of 6 per 100,000 individuals in the United 
States and a peak between the ages of 45-60 years, gliomas typically 
appear in adults (2, 3). Glioma is a general term that refers to neu-
roepithelial tumours that are mitotically active with a propensity 
to infiltrate diffusely, arising from supporting cells of the central 
nervous system (2, 4).
	 Based on microscopic similarities in their supposed cell ori-
gins, gliomas are classified into two subtypes: diffuse gliomas are 
the most common type characterized by broad infiltrative growth 
into the surrounding parenchyma and develop mainly in elder-
ly patients (5). These gliomas, among which glioblastoma is the 
most common and deadliest representative, have been described 
as diffuse astrocytomas (5). The latter ones are non-diffuse glio-
mas, which are more circumscribed, considerably rarer, and de-
velop mainly in younger patients (4, 5). Pilocytic astrocytoma and 
ependymomas are the most common varieties of this group (4, 5). 
Gliomas can also be classified based on their cell morphologies, 
mitotic activities, and molecular markers as low grade, high grade, 
and atypical (2). 

	 The majority of gliomas are not inherited and occur sponta-
neously (3). Less than 5% of gliomas are considered hereditary (3, 4). 
Potential risk factors have been studied, and in most cases, the 
cause of the tumour is unknown (3). The only well-established risk 
factor for brain neoplasms is exposure to high or moderate ionising 
radiation doses (2, 4, 6). It has been shown that low-grade gliomas 
can progress into high-grade gliomas by changing their genetic 
makeup, probably due to their exposure to toxicokinetics (2). Fur-
thermore, several studies suggest that having an atopic disease or 
allergy can decrease the risk of developing glioma (4, 6).
	 While gliomas can appear in all lobes of the brain, mostly in the 
frontal lobe (23.6% of gliomas), they can be seen in the brain stem, 
cerebellum, and spinal cord as well (4). Clinical manifestations de-
pend on the localisation of the mass; however, the most common 
symptom is headache followed by seizures, nausea, vomiting, change 
in vision, tingling sensations, and difficulty in ambulation (2). 
The patients may be neurologically intact or show different degrees 
of focal weaknesses, sensory deficits, or altered mental status due to 
the mass effect of tumour growth in severe cases (2).
	 Clinical diagnosis is commonly achieved using computed to-
mography and magnetic resonance imaging scans (2, 7). Due to its 
poor prognosis, gliomas require urgent treatment, challenging both 
the physician and the patient (7, 8). Current standard treatments for 
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gliomas involve maximum surgical resection followed by chemo-
therapy (generally temozolomide) and radiotherapy (2, 7, 8). The 
treatment success depends on several factors including the time of 
diagnosis, new-onset or recurrence of the disease, the performance 
status, and the age of the patient (9). Treatment choice mainly de-
pends on the patient's age as the elderly have lower survival rates 
and higher risks of toxicity (10).
	 Patients who undergo craniotomy for primary brain neoplasms 
are hospitalized, ranging from 4 to 10 days after surgery, and the 
median duration of stay for a single acute care visit is five days (11-
14). The length of hospital stay depends on the postoperative com-
plications and the patients' neurological conditions (13). Further-
more, most elderly patients spend their limited time hospitalized 
(14). Considering the heavy burden of the disease, the predictors 
of hospitalization in glioma patients are far from clear, and further 
research is recommended on factors affecting the length of hospital 
stay (4, 15).
	 This retrospective study aims to evaluate the relationship be-
tween the length of hospital stay and age, gender, and disease 
characteristics among glioma patients who went under surgery in 
Trakya University School of Medicine.

MATERIAL AND METHODS

	 The Institutional Research Ethics Committee approved this 
retrospective study (Protocol Code: TÜTF-BAEK 2021/169). The 
digital medical records of patients were screened.  Our study group 
consisted of 51 glioma patients over 18 years of age, who have 
been followed up during 2019-2020 in Trakya University School 
of Medicine Department of Neurosurgery. Since all patients who 
suit the inclusion criteria in our center were included in the study, 
no sampling methods were used. Patients' data comprised of sex, 
age, tumour location, tumour grade according to the 2016 World 
Health Organization (WHO) Classification of Tumours of the Cen-
tral Nervous System, presence of isocitrate dehydrogenase (IDH) 
mutation, whether the patients were hospitalized in the intensive 
care unit (ICU) or the neurosurgery clinic (NRC), duration of hos-
pitalization, and whether radiotherapy, and chemotherapy were re-
ceived.
	 Patients’ ages at the date of admission were recorded in years. 
Length of hospital stay was evaluated separately for both in ICU 
and NRC. For categorical parameters, patients’ sex, IDH status, 
tumour location, WHO grades of the tumours, radiotherapy and 
chemotherapy treatments were noted. 
	 The data were analyzed using SPSS 23.0.0.0 program. A p-value 
of <0.05 was set for statistical significance. Numbers, percentages, 
median, and interquartile range (IQR) were used as the descrip-
tive statistics. Shapiro-Wilk test was used to test the normality of 
variables. Mann-Whitney U test was used to assess non-parametric 
variables, which were expressed as “median (IQR)”. Fisher-Free-
man-Halton exact tests were used in the comparison of tumour 
locations and WHO grades between males and females.
	 Median values of length of stay in ICU and NRC were analyzed 
and compared between patients grouped according to their gender, 
IDH mutation status, chemotherapy, and radiotherapy parameters. 
Tumour locations and WHO grades of the tumours were analyzed 
and compared between female and male patients.

RESULTS

 	 In this retrospective study, out of 51 patients diagnosed with 
glioma, 18 (35.3%) were female and 33 (64.7%) were male. The 
median (IQR) age of the patients at admission was 60 (15) years. 

The median (IQR) stay at NRC was 12 (10) days, while the median 
(IQR) stay at ICU was 2 (1) days.
	 Out of 51 patients, 8 (15.7%) patients received chemotherapy 
(2 patients received only chemotherapy, 6 patients received both 
treatments), and 32 (62.7%) patients received radiotherapy (26 
patients received only radiotherapy, 6 patients received both treat-
ments). 3 (5.9%) patients’ data regarding chemotherapy were miss-
ing. Duration of NRC and ICU stays were shorter in the patients 
who received radiotherapy compared to patients who did not re-
ceive radiotherapy. Age and duration of ICU and NRC hospitaliza-
tion parameters were not normally distributed.
	 Patients who received radiotherapy had no statistically signifi-
cant difference in terms of NRC and ICU stays than the ones who 
did not receive radiotherapy (p= 0.184, p= 0.179, respectively). In 
a similar trend, patients who received radiotherapy stayed in the 
NRC and ICU for fewer days than the patients who did not receive 
radiotherapy. Furthermore, there was a significant difference be-
tween the male and female patients regarding the number of days 
stayed in NRC (p= 0.006). In our study, the IDH mutation mark-
er was also examined and it was found that the majority (70.6%) 
of our patients had a negative IDH status. IDH negative patients 
stayed in ICU for a median of 12 days while IDH positive patients 
stayed in ICU for 2 days. The data regarding IDH status of 5 (9.8%) 
patients were missing. The summary of patients’ statistics for the 
parameters of gender, radiotherapy, chemotherapy, and IDH are 
presented in Table 1.
	 Location-based classification showed that the parietal lobe of 
the brain was the most common location of glial tumours with a 
prevalence of 25.5%, in male patients. The patients were also classi-
fied according to the WHO classification. A summary of the statis-
tical distribution of location and grade of the tumours with regards 
to gender is shown in Table 2.

Patients
[n (%)]

Age*
(years)

NRC*
(days)

ICU*
(days)

Gender

   Female 18 (35.3) 58.5 (20.2) 16.5 (8.5) 2 (2)

   Male 33 (64.7) 60 (13) 9 (7) 2 (0)

   p-value 0.567 0.006 0.171

Radiotherapy

   Not received 19 (37.3) 55 (14) 15 (11.5) 2 (0.5)

   Received 32 (62.7) 64.5 (12.5) 10.5 (8.3) 2 (2)

   p-value 0.088 0.184 0.179

Chemotherapy

   Not received 40 (78.4) 58.5 (16.2) 12.5 (11.3) 2 (2.25)

   Received 8 (15.7) 61.5 (12) 8 (5.75) 2 (0.5)

   p-value 0.857 0.157 0.731

IDH mutation

   Negative 36 (70.6) 64.5 (13.5) 12 (8) 2 (0.5)

   Positive 10 (19.6) 55.5 (5.5) 12.5 (13.75) 2 (3.25)

   p-value 0.136 0.650 0.291

Total 51 (100.0) 60 (15) 12 (10) 2 (1)

Table 1: Summary of patients’ statistics for gender, radiotherapy, 
chemotherapy, and IDH parameters.

IDH: Isocitrate dehydrogenase, NRC: Neurosurgery clinic, 
ICU: Intensive care unit
*Data were expressed as “median (IQR)”.
Significant value is marked as bold.



83

Female [n (%)] Male [n (%)] P-value

Tumour locations 0.851

   Frontal 6 (11.8) 7 (13.7)

   Temporal 5 (9.8) 8 (15.7)

   Parietal 6 (11.8) 13 (25.5)

   Occipital 1 (2.0) 4 (7.8)

   Cerebellar 0 (0.0) 1 (2.0)

WHO grades 0.558

   II 1 (2.0) 2 (3.9)

   III 2 (3.9) 1 (2.0)

   IV 12 (23.5) 24 (47.1)

   Missing 3 (5.9) 6 (11.8)

Table 2: Distribution of location and grade (according to WHO 
classification of glial tumours of the brain) of the tumors by gender.

WHO: World Health Organization

DISCUSSION

	 Although gliomas are the most frequent malignant brain neo-
plasms, there are not many studies on the hospitalization of glioma 
patients. Therefore, in this study, duration of NRC and ICU stays, 
whether patients received radiotherapy and chemotherapy, location 
and WHO grades of tumours and IDH mutation statuses were pri-
marily analyzed.
	 Gliomas are commonly diagnosed in elderly individuals, simi-
lar to the rest of the brain tumors (4). The median (IQR) age in our 
study was 60 (15) years, which is in line with the results of Rahman 
et al. (15), which reported a median age of 59 (range: 23-90) years. 
Similar median age results were found in other studies (13, 17). 
However, studies of Ben Nasr et al. (16) and Jan et al. (18) revealed 
slightly younger mean values of age, possibly due to the inclusion 
of patients under 18 years old in their studies. Furthermore, results 
similar to our study were obtained by Rahman et al. (15), and Jan 
et al. (18) regarding gender. In our study, 35.3% of the patients were 
female, whereas female patient percentages of the mentioned stud-
ies were 39.3% and 41.6%, respectively (15, 18). These two studies 
included higher numbers of patients than our study.
	 To categorise gliomas, the 2016 WHO classification was used 
from grade I through grade IV. In our study group, there was no 
patient with a grade I glioma. There were 24 (47.1%) male and 12 
(23.5%) female patients with a diagnosis of grade IV glioma, each 
representing the majority in their gender groups. It is known that 
longer survival durations are associated with grade II and III glio-
mas, which are accompanied by IDH mutations (4). Since no sur-
vival analysis was conducted in our study, we cannot compare it 
with the current literature. In our research, the number of grade 
IV tumours was higher, and IDH statuses of patients were mostly 
negative, which is in line with the aforementioned literature.
	 In our study, tumours were also categorized based on their lo-
cations inside the brain. Six different locations were identified. The 
most common tumour location was the parietal lobe (25.5%) for 
male patients while frontal (11.8%) and parietal (11.8%) lobes were 
the most common locations for female patients. In contrast, in a 
study by Verlut et al. (17), the most common area of lesions was the 
frontal lobe in the overall study population. Another study reported 
frontal (35.2%) and temporal (33.2%) lobes as the most common 
(15). 

	 Following surgical management of gliomas, radiotherapy and 
chemotherapy are the main treatment approaches (9). In our study, 
patients who received radiotherapy outnumbered the patients who 
received chemotherapy. Also, out of 8 patients with chemotherapy 
treatment, 6 of them received radiotherapy together with chemo-
therapy. A phase III trial study by Malmström et al. (10) revealed 
that temozolomide chemotherapy had better outcomes than stan-
dard radiotherapy. However, only elderly patients were included 
in this study, and this study did not evaluate the length of NRC 
and ICU stays as an outcome. Contrastly, our study evaluated the 
length of hospitalization and found that the choice of chemothera-
py treatment did not lead to better outcomes in terms of the length 
of hospitalization. In a study conducted on glioblastoma patients, 
the number of patients who received radiotherapy alone was high-
er, which is similar to our results (19).
	 Duration of NRC and ICU stays were found to be unrelated to 
the type of treatment in our study. However, there was a difference 
between female and male patients regarding the lengths of NRC 
stays. Muhlestein et al. (12) and Dasenbrock et al. (13) also report-
ed a difference between the sexes. Nevertheless, in their studies 
with much larger samples, female patients stayed a lesser number 
of days, unlike in our study. We think that many factors affecting 
hospitalization, including social factors, might have an impact on 
this result, as well as major limitations of the study, which are small 
sample size, retrospective construct, and the fact that only stays in 
NRC and ICU and not other services are accounted for. The median 
length of stays was 12 days in NRC and 2 days in ICU. A study by 
Moroney et al. (19) reported a median of 14 days for acute hospi-
talization after surgery. The majority of the patients were inpatients 
for a minimum of 14 days in another study, which is higher than 
our results (14). In another study, the mean of hospitalization was 
6.9 days and the duration decreased in patients who received a bi-
opsy (18). However, our study did not specify surgery techniques 
to compare with this result. In another study, records of inpatients 
showed less than eight days for 72.2% of their patients, which is less 
than our results (13). 
	 This study has some limitations. Our analysis included a lim-
ited number of patients (n= 51). A more extensive period can be 
analyzed or multi-centre studies can be conducted in upcoming 
research studies to meet current articles' results. Further studies in-
cluding survival analysis, number of emergency visits, and the cost 
of care per patient are needed to improve our findings.
	 In conclusion, our study provided general information on hos-
pitalization and its related factors. The length of NRC and ICU 
stays were not associated with radiotherapy and chemotherapy ap-
proaches. However, gender affected the length of NRC stays, with 
a longer duration for female patients. Locations of tumours varied, 
while the WHO grades were mainly graded IV in both genders. 
Further studies are needed to overcome limitations and to reveal 
predictors of postoperative hospitalization thoroughly. 
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