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ABSTRACT
Aim:  The aim of this study is to examine the treatment results of 25 malign glioma patients, aged >60 who underwent 
hypofractionated radiotherapy, respectively.
Material and Method: Total excision was applied to 14 of the patients, subtotal excision was applied to 5 and biopsy was 
applied only to 3. Three patients were evaluated as inoperable. Pathological diagnosis is compatible with glioblastoma in 22 
patients, gliosarcoma in 2 patients and anaplastic astrocytoma in 1 patient. Hypofractionated radiotherapy was applied to all 
patients in the dose range 2.66-3.4 Gy x 10-15 fractions. Ten patients were treated concurrent temozolomide with radiotherapy 
and then 4-6 cures of adjuvant temozolomide. Only concurrent temozolomide treatment was applied to 3 patients, while only 
adjuvant temozolomide was applied to 4 patients.
Results: The median age is 72 years. (min 60–max 86) . The rate of patients with comorbid disease is 44%. The median follow-
up period of the patients is 5 months (min 1-max 22). 6-months, 1-year, 18-months overall survival were 47%, 20%, 10%, 
respectively. Median survival in patients aged >70 is 3 months and 8 months in patients <70 (p=0.025). Median survival is 
10 months in patients receiving both concurrent and adjuvant temozolomide treatment, and median survival is 3 months 
(p=0.007) in patients who do not receive it. 
Conclusion:  Overall survival is statistically better in patients under the age of 70 and patients receiving both concurrent and 
adjuvant temozolomide therapy with hypofractionated radiotherapy.
Keywords: Malignant glioma, hypofractionated dose, chemotherapy, elderly
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INTRODUCTION
High-grade malignant gliomas are 50% of all brain 
tumors in adults. Glioblastoma multiforme (WHO 
grade 4) constitutes 75% of high-grade malignant 
gliomas, and most of these patients are over 60 years 
of age (1). The prognosis for patients with glioblastoma 
is generally poor; age, Karnofsky performance status 
(KPS), type of surgery are important prognostic 
factors. Anaplastic gliomas (WHO grade 3, anaplastic 
astrocytoma, anaplastic oligoastrocytoma, anaplastic 
oligodendroglioma) constitute approximately 25% 
of high-grade malignant gliomas in adults. In these 
patients, besides age, surgical method and KPS, 
molecular genetic factors are also important in 
prognosis.The standard treatment approach in patients 
with high-grade malignant glioma is 60 Gy (2 Gy x 30 
fractions) adjuvant radiotherapy (RT) after surgical 
excision  and concomitant temozolomide, followed 

by 6 cycles of adjuvant temozolomide.With standard 
treatment approaches, overall survival in these patients 
is 16-17 months (2,3).However, this treatment approach 
may cause problems due to toxic effects, especially 
in patients over 60 years of age and/or with poor 
performance status.

Various hypofractionated radiotherapy and chemotherapy 
approaches have come to the fore in these patients 
to reduce treatment-related toxicity and shorten the 
treatment period (4-13). The use of chemotherapy alone 
in this patient group has also been investigated as another 
treatment option. (14,15).

The aim of this study is to evaluate the treatment results 
in patients with malignant glioma aged 60 years and 
older who received hypofractionated radiotherapy, 
respectively.
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MATERIAL AND METHOD
The study was carried out with the permission of 
University of Health Science Dr. Abdurrahman Yurtaslan 
Ankara Oncology Training and Researchs Hospital 
Clinical Research Ethics Committee (Date: 09.06.2021, 
Decision No: 2021/06-1223).  All procedures were carried 
out in accordance with the ethical rules and the principles 
of the Declaration of Helsinki.

Patients 
Twenty-five patients who underwent hypofractionated 
radiotherapy between February 2012 and December 
2020 with the diagnosis of high-grade malignant glioma 
in our clinic were included in the study. Twenty-two 
patients had been operated at baseline. The operation 
type was gross total excision in 14 patients, subtotal 
excision in 5 patients, and biopsy only in 3 patients. 
Three patients were initially considered inoperable. 
Histopathological examination results were consistent 
with glioblastoma in 22 patients, gliosarcoma in 2 
patients, and anaplastic oligoastrocytoma in 1 patient. 
The most common hypofractionated dose schedule 
was 2.66 Gy x 15 fractions (15 patients). (Table 1). In 
addition, 3 Gy x 15 fractions (fx) radiotherapy was 
applied to 7 patients, 3.4 Gy x 10 fx to 1 patient, 3 Gy 
x 13 fx to 1 patient, and 3 Gy x 16 fx hypofractionated 
radiotherapy to 1 patient. Ten patients were treated with 
temozolomide concomitantly with radiotherapy and then 
adjuvant 4-6 courses of temozolomide. While 3 patients 
were treated with only temozolomide concurrently with 
radiotherapy, only adjuvant temozolomide therapy was 
applied to 4 patients. Patients were followed up with 
brain MRI every 3-6 months after radiotherapy.

Statistical Analysis
SPSS version 22 was used for statistical analysis. Kaplan-
Meier method was used in the overall survival analysis 
of the patients. Patient, tumor, and treatment-related 
variables were evaluated by univariate analysis. p<0.05 
was considered statistically significant.

RESULTS
Table 2 shows the general characteristics of the patients. 
Fourteen of the patients were male and 11 were female. 
The number of patients with comorbid disease was 
11 (44%), the most common comorbid disease was 
hypertension (45%). Comorbid diseases other than 
hypertension are diabetes mellitus and cerebrovascular 
disease. A lower lip epidermoid carcinoma was detected 
in one patient as second primary cancer. The median age 
of the patients was 72 (min 60-max 86). The average time 
between operation and RT is 40 days (min 15-max 75).

The median follow-up period is 5 months (min 1-max 
22). Overall survival at 6 months, 1 year, and 18 months 
was 47%, 20%, and 10%, respectively (Figure 1).

In univariate analysis, the median survival was 3 months 
in patients aged 70 years and older, and 8 months in 
patients younger than 70 years (p=0.025) (Figure 2). 
Median survival was 2 months in patients receiving 
concomitant temozolomide therapy with RT, 1 month in 
patients receiving only adjuvant temozolomide therapy, 
and 10 months in patients receiving both concomitant 
and adjuvant temozolomide therapy (p=0.065). Median 
survival was 10 months in patients who received both 
concomitant and adjuvant temozolomide treatment, and 
3 months in patients who did not receive it (P=0.007) 
(Figure 3). In addition, a significant difference was found 
in the Spearman correlation test between the performance 
status of the patients and the tolerance of concomitant 
and adjuvant temozolomide therapy(p=0.05). Median 
survival was 4 months in patients with a tumor size of 
5 cm and above, and 5 months in patients with a tumor 
size of less than 5 cm, and no statistical difference was 
found (p=0.36). The median survival was 3 months in 
patients with an operation-radiotherapy interval of 35 
days or more, and 5 months in patients with less than 
35 days (p=0.98). The prognostic significance of the IDH 
mutation could not be evaluated because the number of 
patients who were examined was insufficient.

Table 2. General characteristics of the patients
No %

Gender
Male 14 56
Female 11 44

Surgery
Gross total excision 14 56
Subtotal excision 5 20
Biopsy only 3 12
Inoperable 3 12

Comorbid Disease
Yes 11 44
No 14 56

Tumor Diameter
≥5 cm 9
<5 cm 12

Table 1. Radiotherapy and chemotherapy schemes applied to 
patients

No %
Radiotherapy

2.66Gy x 15 fraction 15 60
3Gy x 15 fraction 7 28
3Gy x 13 fraction 1 4
3.4Gy x 10 fraction 1 4
3Gy x 16 fraction 1 4

Chemotherapy
Concomitant 3 12
Adjuvant 4 16
Concomitant+adjuvant 10 40



873

Ertaş et al. Hypofractionated radiotherapy in elderly malignant glioma patientsJ Health Sci Med 2021; 4(6): 871-875

DISCUSSION
The standard treatment approach in patients with high-
grade malignant glioma is 60 Gy adjuvant radiotherapy 
and concomitant temozolomide after surgical resection, 
followed by adjuvant temozolomide therapy. However, 
shorter-term hypofractionated radiotherapy options 
have come to the fore due to the difficulties of tolerating 
and completing standard treatment in patients over 65 
years of age and /or with poor performance status.

In Nordic randomized phase 3 study, survival outcomes 
of 342 patients with glioblastoma who received the 
standard radiotherapy regimen, temozolomide only, and 
hypofractionated radiotherapy alone were compared. 
In this study, it was reported that the survival results 
were similar compared to standard radiotherapy in the 
patient groups treated with both temozolomide and 
hypofractionated radiotherapy. The median survival was 
shown as 8.3, 7.5 and 6 months, respectively (11).

In the study of Minniti et al. (10), the median overall 
survival and progression-free survival of patients 
receiving standard RT (60 Gy) and hypofractionated 
RT as well as concomitant and adjuvant temozolomide 
were retrospectively compared. Survival outcomes were 
similar in both groups (12 and 5.6 months, 12.5 and 6.7 
months, respectively). In the study of Kimberly et al. (16), 
when the survival results of 4498 patients who received 
standard radiotherapy (93.4%) and hypofractionated 
radiotherapy (6.6%) were compared, it was reported that 
the survival results of patients who received standard 
treatment were better. However, in this study, the fact that 
chemotherapy and surgical treatment were less applicable 
due to the higher incidence of comorbid diseases due to 
the older age of the patients receiving hypofractionated 
treatment.

In our study, hypofractionated radiotherapy was 
applied to all patients (2.66-3.4 x10-15 fx) in the dose 
range, and 10 patients were treated with temozolomide 
concomitantly with radiotherapy and then adjuvant 
4-6 cycles. While 3 patients were treated only with 
temozolomide concurrently with radiotherapy, only 
adjuvant temozolomide therapy was applied to 4 
patients. The median overall survival of patients is 5 
months. However, due to the small number of patients in 
our study, the inclusion of patients who underwent both 
biopsy and inoperable in the survival analysis calculation 
may have caused the analysis to be performed with a 
heterogeneous group. This should be considered when 
evaluating the survival analysis results.

In the study of Perry et al. (4), treatment results of 
562 patients who received concomitant- adjuvant 
temozolomide (50%) treatment in addition to 
hypofractionated radiotherapy (2.66 Gy x 15 fx) and 

Figure 1. Overall survival of patients

Figure 2. Survival in patients aged 70 years and older versus under 
70 years of age

Figure 3. Survival in patients receiving concomitant and adjuvant 
temozolomide and patients not taking it
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hypofractionated radiotherapy were compared. It was 
observed that survival results were better in patients who 
were also treated with temozolomide (median survival 9.3 
months-7.6 months). In our study, 40% of the patients who 
received hypofractionated radiotherapy were administered 
concomitant and adjuvant temozolomide, and the median 
survival in these patients was significantly better than the 
patients who received only adjuvant or only concomitant 
temozolomide with RT. In addition to the efficacy of 
the treatment, this may be associated with the better 
performance status of the patients who can be treated with 
both concurrent and adjuvant temozolomide treatment 
compared to the patients who receive only concurrent 
or only adjuvant temozolomide treatment. While 
temozolomide treatment was ongoing, treatment-related 
thrombocytopenia was detected in 2 of the patients, and 
pulmonary thromboembolism was observed in 1 patient.

In parallel with the type of surgery performed in 
patients with high-grade malignant glioma, overall and 
disease-free survival times are prolonged in patients 
who underwent total excision compared to patients who 
underwent subtotal excision and biopsy (17,18). In our 
study, 14 patients underwent total excision, 5 subtotal 
excision, and 3 patients only biopsy. Gross total excision 
was performed in most patients. If there is no comorbid 
disease that will prevent the operation, standard surgical 
approaches can be applied in elderly patients aged 60 and 
over, as in younger patients.

One study compared the treatment outcomes of patients 
who received combined chemoradiotherapy (89.6%) 
with those who received only radiotherapy (10.4%) in 
1479 patients with high-grade malignant glioma who 
had only undergone biopsy for different reasons. (13). 
In this study, it was observed that there was a significant 
survival advantage in the patient group receiving 
chemoradiotherapy compared to the group receiving 
only radiotherapy (median 9.2 months-5.6 months). In 
our study, the number of patients who only underwent 
biopsy was 3, and only radiotherapy was applied to 1 
patient, simultaneous chemotherapy with radiotherapy 
was applied to 1 patient, and both adjuvant and 
concurrent chemotherapy was applied to 1 patient. The 
average survival of these patients is 6 months.

In our study, 3 patients were initially considered to be 
inoperable and were treated as high-grade malignant 
glioma according to clinical and radiological findings. 
In the treatment of these patients, only hypofractionated 
radiotherapy was applied to 1 patient, and concurrent and 
adjuvant chemotherapy with RT was applied to 1 patient. 
In one patient, RT followed by adjuvant temozolomide 
treatment was given, and the treatment was terminated 
after the second cycle of temozolomide due to side effects. 
The average survival of these 3 patients is 6 months.

In patients with high-grade malignant glioma, 
performance status is an important prognostic factor in 
addition to age. In our study, the ECOG performance 
score was at the median level of 2.

CONCLUSION
Overall survival was statistically better in patients receiving 
both concomitant and adjuvant chemotherapy with 
hypofractionated radiotherapy. The better performance 
status of this group of patients facilitated the full 
administration of both radiotherapy and chemotherapy 
protocols. In patients under 70 years of age, overall survival 
is statistically better than the older group.
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