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Background and Aim: The survival rate of brain tumors has not yet been reported in Iran. The 
purpose of this study, given the lack of such information, was to evaluate the 3-year survival rate in 
patients with all kinds of glioma tumors.

Methods and Materials/Patients: This study was descriptive and retrospective, including 222 
patients who had been diagnosed clinically with one type of glioma tumor and admitted to Al-Zahra 
hospital, Isfahan, Iran during 2001-2010. All patients (for minors, their parents) were contacted by 
phone. They were asked about the 3-year survival rate following their tumor resection surgery. 
Data such as patient’s age on admission, gender, histological diagnosis of tumor, and treatment 
regimen (surgical/non-surgical, radiation, and/or chemotherapy) were collected from medical 
records. The 3-year survival rate and frequency of each tumor based on age and gender were 
measured. 

Results: The 3-year survival rates for Glioblastoma Multiform (GBM) and anaplastic astrocytoma 
were 8.7% and 0%, respectively following surgery and chemo-radiation. These tumors were 
categorized as high-grade glioma with poor prognosis. The 3-year survival rate for diffuse 
astrocytoma, low-grade oligodendroglioma, low-grade ependymoma, and pilocytic astrocytoma 
following surgery and radiation were 100%, 95.2%, 100%, and 100%, respectively. These tumors 
were categorized as low-grade glioma, which has a good prognosis.

Conclusion: In this study, the 3-year survival rate in patients with low-grade glioma following 
surgery and radiation was almost 100%. In contrast, the 3-year survival rate in patients with high-
grade glioma following surgery and chemo-radiation was almost 0%.
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1. Introduction

he survival rate in the brain tumor is an 
important indicator in the patient’s health 
care. Not only does it depict the biology 
and nature of the tumor, but it can also be 

used to predict the quality of care that the patient re-
ceives. The survival rate in brain tumors has not yet been 
reported in Iran. Thus, the purpose of this study was to 
evaluate the 3-year survival rate in patients with all kinds 
of glioma tumors who had been admitted to one of the 
university hospitals of Isfahan from 2001-2010. Diagno-
sis of glioma tumor had been made clinically at the time 
of admission. Glioma is a type of brain tumor that can 
form in the brain or spinal cord. This type of tumor origi-
nates from glial cells [1, 2]. Glioma is categorized as low-
grade or high-grade (anaplastic or malignant).

2. Methods and Materials/Patients 

This study was retrospective and descriptive. The tar-
get population was patients who had been diagnosed 

clinically with one type of glioma tumor and then ad-
mitted to Al-Zahra hospital. A list of 490 patients was 
prepared. All patients (for minors, their parents) were 
contacted, and the structure and objective of the study 
were explained to them. After giving consent to par-
ticipate in the study (according to regulations of Ethics 
Committee and Deceleration of Helsinki), they were 
asked about the 3-year survival after tumor resection 
surgery. Also, patients’ medical records were used to 
collect information such as age at the time of admis-
sion, gender, histologic diagnosis of tumor, and treat-
ment regimen (surgical/non-surgical, radiation, and/or 
chemotherapy). 

Patients without proper contact information, patients 
expired during hospitalization for tumor resection, pa-
tients without tumor resection surgery, or those un-
willing to participate in the study were excluded. Also, 
patients with histopathologic tumors other than glioma 
were not considered.

T

Highlights 

● Following surgery and radiation, the 3-year survival rate for diffuse astrocytoma, low-grade oligodendroglioma, 
low-grade ependymoma, and pilocytic astrocytoma were 100%, 95.2%, 100%, and 100%, respectively.

● Following surgery and chemo-radiation, the 3-year survival rate for glioblastoma multiform and anaplastic astro-
cytoma were 8.7% and 0%, respectively.

● Diffuse astrocytoma, low-grade oligodendroglioma, low-grade ependymoma, and pilocytic astrocytoma were 
considered low-grade glioma in this study. Glioblastoma multiform and anaplastic astrocytoma were considered high-
grade glioma.

Plain Language Summary 

Due to the lack of survival studies about glioma tumors in Iran, we performed this study at Al-Zahra hospital, Isfahan. 
We identified all patients who had been admitted to the department of neurosurgery with a diagnosis of glioma tu-
mor during 2001-2010. We contacted the patients, explained the structure and goal of the study, and then obtained 
consent from them. They were asked about the 3-year survival rate after tumor resection surgery. Also, patients’ 
medical records were obtained. Information on age, gender, histologic diagnosis of the tumor, treatment regimen, 
and 3-year survival rate were collected into Microsoft Excel to draw plots. SPSS software V. 23 was used to measure 
mean, median, mode, and standard deviation for each age group. We set the desired age for pilocytic astrocytoma 
and ependymoma at 10 years old, and for the rest of the tumors at 50 years old. We measured the distribution of each 
tumor among men and women and different age groups. We concluded that the 3-year survival rate for low-grade 
glioma (diffuse astrocytoma, low-grade oligodendroglioma, low-grade ependymoma, and pilocytic astrocytoma) fol-
lowing surgery and radiation was 100% except for low-grade oligodendroglioma in which it was 95.2%. In contrast, 
the 3-year survival rate for high-grade glioma (glioblastoma multiform and anaplastic astrocytoma) following surgery 
and chemo-radiation was 0% for anaplastic astrocytoma and 8.7% for Glioblastoma Multiform (GBM). 
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Given the above exclusion criteria, 222 out of 490 pa-
tients were enrolled in the study. Moreover, 83.7% of 
patients were male, and 16.3% of patients were female. 

All the information was collected into Microsoft Excel 
2013 (Microsoft Corporation, Albuquerque, NM, USA) to 
draw plots. SPSS V. 23.0 (SPSS Inc. Chicago, IL) was used 
to measure Mean, median, and Standard Deviation (SD) 
for each age group.

In this study, all patients with oligodendroglioma and 
ependymoma were classified as grade II pathologically 
and considered low-grade. Patients with glioblastoma 
multiform and anaplastic astrocytoma were categorized 
as high-grade glioma. 

3. Results

The target population consisted of 136 male and 86 
female patients (Table 1). The frequency of each type of 
glioma tumor and the 3-year survival rate for each are 
shown in Figures 1 and 2.

In the diffuse astrocytoma group, 63.8% of patients 
were male, and 36.2% were female. Furthermore, 16.6% 
were over the age of 50 years, and 83.2% were under 
the age of 50 years. All patients with this tumor received 
surgery and radiation. The 3-year survival rate was 100%.

In the low-grade oligodendroglioma group, 55.6% of 
patients were male, and 44.4% were female. Of all pa-
tients, 11.2% were over the age of 50 years, and 88.8% 
were under the age of 50 years. All patients with this 
tumor underwent surgery and radiation. The 3-year 
survival rate was 95.2%. In the low-grade ependymoma 
group, 42% of patients were male, and 58% were fe-

male. Moreover, 14.2% were over the age of 10 years, 
and 85.8% were under the age of 10 years. All patients 
with this tumor received surgery and radiation. The 
3-year survival rate was 100%.

In the pilocytic astrocytoma group, 80% of patients 
were male, and 20% were female; 20% percent were 
over the age of 10 years, and 80% were under the age 
of 10 years. All patients with this tumor received surgery 
and radiation. The 3-year survival rate was 100%.

In the GBM group, 60.8% of patients were male, and 
39.1% were female. Furthermore, 50.3% were over the 
age of 50 years, and 49.7% were under the age of 50 
years. All patients with this tumor received surgery and 
chemo-radiation. The 3-year survival rate was 8.7%. 

In the anaplastic astrocytoma group, 75% of patients 
were male, and 25% were female; 100% percent of the 
patients were under the age of 50 years. All patients 
with this tumor received surgery and chemo-radiation. 
The 3-year survival rate was 0%.

4. Discussion

Low-grade glioma is less aggressive than high-grade 
glioma, and surgery is the most effective treatment for 
this type of tumor [3, 4]. On the other hand, high-grade 
glioma can behave aggressively at old age; if so, affected 
patients demand more aggressive treatment followed 
by adjuvant treatment [5].

Maiuri et al. (2006) found that oligodendroglioma is 
biologically unpredictable and concluded that the result 
of treatment and survival rate of this tumor depends on 
the age and sex of the patient [6]. Ohgaki et al. (2005) 

Table 1. Frequency of Each Tumor in the Study Population, Al-Zahra Hospital, Isfahan

Tumor Type Number of Patients
%

Age Group Mean±SD Median
Male Female

GBM 161 60.8 39.2 (45,81) 64.71±9.39 66

Diffuse astrocytoma 36 63.8 36.2 (37,56) 45.13±5.45 44

Oligodendroglioma 9 55.6 44.4 (31,52) 42.4±5.4 41.7

Ependymoma 7 42 58 (9,16) 11.42±2.37 12

Pilocytic astrocytoma 5 80 20 (5,11) 8.6±3.04 9

Anaplastic astrocytoma 4 75 25 (28,44) 35.8±6.68 35
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found that the average survival rate was 11.6 years for 
patients with grade III oligodendroglioma, 6.5 years for 
patients with grade III oligodendroglioma. Also, they 
found that the average survival rate of patients with 
diffuse astrocytoma was 5.6 years [7]. Pilocytic astro-
cytoma and ependymoma often develop during child-
hood. Andrychowski et al. (2009) found that pilocytic 
astrocytoma is a histologic benign tumor that allows for 
long-time survival [8]. Fisher et al. (2008) suggested that 
immediate post-operative radiation does not confer an 
advantage in delaying the first progression in childhood 
with residual pilocytic astrocytoma [9]. Ohgaki et al. 
(2005) reported that the 10-year survival rate in pilo-
cytic astrocytoma was 96% [7]. In their study, Kukreja et 
al. (2014) proposed that the 5-year survival rate for 95 
patients with spinal ependymoma, treated with surgical 

resection and radiation, was 98.8% [10]. For high-grade 
glioma and malignant astrocytoma, the survival rate 
was very disappointing despite improvements in surgi-
cal and radiation techniques.

Pavlicevic et al. (2003) concluded that the outcome af-
ter the operative treatment of malignant astrocytoma 
depends significantly on the patient’s age and the ex-
tent of the tumor [11]. In the study on 390 patients with 
anaplastic glioma and anaplastic astrocytoma, Mukher-
jee et al. (2014) found that the median survival rate in 
patients with gross total resection and radiotherapy 
was 11 months [12]. According to Graus et al. (2013), 
in GBM patients after surgical resection of the tumor, 
initiation of radiotherapy ≤42 days was associated with 
better progression-free survival [13].

 

Figure 1. Three-year survival percentage for each tumor, and frequency percentage for each tumor,

age, and gender.

 

Figure 2. Three-year survival percentage for each tumor, and frequency percentage for each tumor,

age, and gender
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Figure 1. Three-year survival percentage for each tumor, and frequency percentage for each tumor, age, and gender
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Stupp et al. (2009) found that the 3-year survival rate 
in patients with newly diagnosed GBM who were treat-
ed with radiation and adjuvant temozolomide therapy 
was 16% [14]. 

Location of the tumor, the extent of tumor resection, 
and associated symptoms were among important vari-
ables that had been used by the clinical team to utilize 
chemotherapy/radiation or a combination of both post-
operatively. These variables should have been evaluated 
in this study, but due to incomplete documentation of 
patients’ medical records and follow-up, the authors 
were not able to consider all of these variables and only 
reported what they found through medical records and 
interviewing patients. Further research with larger sam-
ple size is needed to consider all of these variables and 
determine the survival rates of all kinds of glioma tumors. 
Moreover, the authors recommend using an electronic 
medical record system and brain tumor registry in the Ira-
nian health care system like the ones that are being used 
in the United States (CPRS, Epic, etc.) to facilitate access 
of researchers to all of the necessary information of the 
patients and consequently improve overall patient’s care.

5. Conclusion

The results of this study indicated that in low-grade gli-
oma, surgery with radiotherapy increased the 3-year sur-
vival rate. In contrast, for high-grade glioma, surgery and 
chemo-radiation did not improve the 3-year survival rate.
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