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Background: High grade glioma (HGG) is the most common primary malignant brain tumor. Radiotherapy (RT) plays an 

important role in the treatment of this tumor. 

Aim: To compare the survival rates of HGG patients treated by conventional RT and those treated by hypofractionated or 

hyperfractionated RT combined with chemotherapy in two centers in Upper Egypt. 

Methods: Data of HGG patients from two cancer care facilities in Upper Egypt who were treated by surgery followed by 

RT and temozolomide (TMZ) in the period between 2007 and 2012 were reviewed. Radiotherapy schedules were either 

conventional RT (60 Gy in 30 fractions over 6 weeks, group A) or hypofractionated RT (45 Gy in 15 fractions over 3 

weeks, group B) or hyperfractionated RT (64.8 Gy in, 1.2 Gy/fraction, 2 fractions/day, group C) with ± concurrent TMZ 

and adjuvant TMZ. Progression-free survival (PFS) and overall survival (OS) of patients after receiving the different types 

of RT treatment were evaluated. 

Results: Forty-eight patients with grade III or IV HGG were identified. They were classified into 3 groups (A, B and C) 

that included 17, 16 and 15 patients, respectively. The median PFS were 6, 9 and 8 months (p= 0.354) and the median OS 

were 11, 12 and 14 (p= 0.760) for group A, B and C, respectively. Late RT toxicity was not different between the 3 groups.  

Conclusion: The three radiation schedules had a similar efficacy in adult HGG patients. 
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INTRODUCTION 

 

High grade glioma (HGG) is the most common 

primary malignant brain tumor representing 40% of 

adult cases 1. It affects more than 10,000 people in the 

United States and has an overall survival of 12–14 

months 2. 

The current standard of care for HGG includes 

maximum safe excision followed by concurrent 

temozolomide (TMZ) and radiotherapy then adjuvant 

TMZ 3. 

Radiation therapy (RT) after surgical resection 

increases the survival rates of patients with HGG 

compared with patients who were not irradiated 4. 

To avoid extensive neurologic toxicity, the standard 

safe radiation dose is considered 60 Gy with 

conventional fractionation schedule (1.8-2 Gy per 

fraction and 5 fractions per week) 5. 

Because of the short survival times of patients with 

glioblastoma, delivering the full therapeutic radiation 

dose within the shortest possible overall time is 

important. Subsequently, the accelerated 

hyperfractionated schedules are important for decreasing 

repopulation 6. The limited life expectancy of patients 

with HGG requires evaluation of the hypo-fractionation 

schedules in order to shorten the time that patients spend 

receiving treatment for improving the quality of their 

life.7. Moreover, hypo-fractionation is associated with 

reduced costs compared to standard fractionation and has 

been accepted for elderly or poor performance patients 6. 

In this study, we aimed to investigate the clinical 

impact of three different RT schedules (conventional 

RT, hypofractionated RT and hyperfractionated RT) on 

the survival of adult HGG patients treated in two centers 

in Upper Egypt. 

 

METHODS 

 

This study was based on a retrospective analysis of 

the medical records of patients who underwent treatment 

for HGG at the Clinical Oncology Department, Faculty 

of Medicine, Assiut University and the Radiotherapy 

Department of South Egypt Cancer Institute, Assiut 

University in the period from January 2007 to December 

2012. 

The protocol of the study was reviewed and 

approved by the Ethics Committee of Assiut University 

before data collection. 

 

Inclusion criteria 

-Age at diagnosis between 16 and 70 years. 

-Grade III or IV glial brain tumor according to the 

World Health Organization (WHO) criteria 8. 

-Subtotal or partial resection was performed. 

-The patients received postoperative chemo-

radiotherapy. 
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-Available radio-chemotherapy data and follow-up 

data. 

Exclusion criteria 

-WHO grade I, II brain glioma 

-Absence of histopathological data 

-Patients underwent biopsy only  

-Patients did not receive or complete radio-

chemotherapy schedule 

-Absence of follow-up data 

 

Data collected included age, sex, symptoms of 

disease (e.g., headache, epilepsy, upper and lower limb 

involvement), radiological examinations (magnetic 

resonance, multi-slice computed tomography and ± 

magnetic resonance spectroscopy), site of the tumor, 

extent of surgery, histopathology, grade of tumor , 

radiotherapy fractionation, date of disease progression 

confirmed by radiology and the date of death or lost 

follow-up. 

The outcomes of this study were progression-free 

survival (PFS) and overall survival (OS). PFS was 

calculated from the date of the start of radio-

chemotherapy to the date of the first documentation of 

disease progression. OS was calculated as the time 

period from diagnosis till death or the last follow-up 

visit. 

Surgical intervention included either subtotal 

resection (over 75% of tumor resection) or partial 

resection (under 75 % of tumor resection). The extent of 

resection based on the difference in preoperative and 

postoperative tumor volumes defined by radiology. 

All patients received postoperative (6 weeks after 

surgery) radio-chemotherapy. The chemotherapy 

treatment plan included TMZ. 

Patients in the hypo-fractionation arm were those 

from far locality preferring shorter treatment period, in 

addition to those with poor performance status. 

After simulation and immobilization using the 

thermoplastic mask, external beam radiation therapy 

(teletherapy) was delivered either by Cobalt-60 or linear 

accelerator machine (6 MV).  

The irradiated area covered the tumor bed, residual 

enhancing tumor as seen on post-surgical magnetic 

resonance imaging scan and surrounding edema plus a 

margin of 2 cm. All patients were treated with either 

parallel-opposing or oblique-wedged fields. Coning 

down for targeted volume to cover residual enhancing 

tumor plus a safety margin of 2 cm was used in the 

conventional arm after 41.4 Gy. 

Radiation therapy was given concomitantly with 

TMZ at a dose of 75 mg/m2 daily in cases with grade IV 

glioma and after RT for all cases. Temozolomide was 

given after radiotherapy with a dose of 150 mg/m2 daily 

for 5 days every 28 days for 6 cycles. 

 

Toxicity assessment 

Assessment of toxicity of chemotherapy (TMZ) was 

done according to National Cancer Institute Common 

Toxicity Criteria version-3 9. Late radiation toxicity was 

assessed according to the radiation morbidity scoring 

schema of Radiation Therapy Oncology Group 10.  

Patients were divided into three groups (A, B and 

C). Members group A were treated by conventional RT 

(60 Gy, 1.8-2 Gy/ fraction daily, 5 days per week, over 

6-7 weeks,). Patients in group B were treated by 

hypofractionated RT (45 Gy, 3 Gy /fraction, 5 days per 

week, over 3 weeks). In group C, patients were treated 

by hyperfractionated radiotherapy (64.8 Gy, 1.2 Gy 

/fraction, 2 fractions per day with an interval of 6-8 

hours, 5 days per week). 

 

Statistical analysis 

Data expressed as numbers, percentages and 

medians. Clinical characteristics were compared 

between the three groups by Chi-square test. PFS and 

OS were estimated by Kaplan-Meier method and 

compared by Log-rank test. Statistically significant P-

values were considered less than 0.05. Statistical 

analysis was performed by using SPSS version 20 

(SPSS, Inc., Chicago. IL). 

 

RESULTS 

 

Forty-eight patients were eligible for the study. The 

conventional radiotherapy (group A) included 17 

patients versus 16 patients included in the 

hypofractionated schedule (group B) and 15 in the 

hyperfractionated schedule (group C).  

Characteristics of the 48 patients are shown in table 

1. The mean age of all patients was 46.4 years (± 

13.6).The presenting symptom was headache in 31 

(64.6%) patients, convulsions in 12 (25%), upper limb 

paresis in 17 (35.4%) and lower limb paresis in 15 

(31.3%). 

The three groups of patients were balances in terms 

of patient and tumor characteristics. 

Table 2 shows the median and 95% confidence 

interval of OS and PFS of patients in the three treatment 

groups. No statistical significance differences revealed 

between the three groups of patients that were treated 

with 3 different fractionated schedules of radiotherapy. 

A Kaplan-Meier estimate of PFS of the study cohort of 

patients with HGG according to radiation schedules is 

presented in figure 1. Overall survival curves of the 

study cohort according to the three fractionation 

schedules of RT are shown in figure 2. 

Table 3 demonstrates the survival and the status of 

HGG among our patients at 12 months. 

Grade II hematological toxicity of chemotherapy 

developed in 4 (23.5%), 5 (31.3%) and 3 (20%) patients 

in groups A, B and C, respectively. Grade II alimentary 

adverse events recorded in 3 (17.6%), 2 (12.5%) and 3 

(20%) patients in the 3 groups respectively. Grade III 

radiation toxicity occurred in 3/16 patients treated with 

hypofractionated RT, 2/15 patients in hyperfractionated 

RT arm and none in conventional RT.  
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Table 1: Characteristics of patients 

 Total 

 

Group A  

(Conventional RT) 

Group B 

(Hypofractionated RT ) 

Group C 

(Hyperfractionated RT) 

 No. (%) No. (%) No. (%) No. (%) 

Number 48 (100) 17 (35.4) 16 (33.3) 15 (31.3) 

Age     

 ≤50 30 (62.5) 14 (82.4) 7 (43.8) 9 (60) 

 >50 18 (37.5) 3 (17.6) 9 (56.2) 6 (40) 

Sex     

 Male 34 (70.8) 13 (76.5) 13 (81.3) 8 (53.3) 

 Female 14 (29.2) 4 (23.5) 3 (18.7) 7 (46.7) 

Anatomical site     

 Parietal 37 (54.4) 10 (14.7) 12 (17.6) 15 (22.1) 

 Frontal 13 (19.1) 5 (7.4) 5 (7.4) 3 (4.4) 

 Temporal 10 (14.7) 4 (5.9) 3 (4.4) 3 (4.4) 

 Other 8 (11.8) 3 (4.4) 4 (5.9) 1 (1.5) 

Tumor grade     

 III 14 (29.2) 5 (29.4) 5 (31.3) 4 (26.7) 

 IV 34 (70.8) 12 (70.6) 11 (68.7) 11 (73.3) 

Surgery     

 Subtotal resection 44 (91.7) 16 (94.1) 14 (87.5) 14 (93.3) 

 Partial excision 4 (8.3) 1 (5.9) 2 (12.5) 1 (6.7) 

 

Table 2: Survival rates of the three fractionation schedules of radiotherapy 

 Group A  

(Conventional RT) 

Group B 

(Hypofractionated RT) 

Group C 

(Hyperfractionated RT) 

P-value 

 Median number of months (95% Confidence interval)  

Progression free survival 6 (4.38 – 7.61) 9 (8.09 – 9.9) 8 (6.48 – 9.51) 0.573 

Overall survival 11 (9.67 – 12.32) 12 (8.08 – 15.92) 14 (3.22 – 7.68) 0.76 

 

Table 3: Survival and disease status of high grade glioma patients at 12 months according to fractionation schedule  

 Group A  

(Conventional RT) 

Group B 

(Hypofractionated RT) 

Group C 

(Hyperfractionated RT) 

P-value 

 No. (%) No. (%) No. (%)  

Died 10 (58.8) 6 (37.5) 6 (40) 0.6 

Alive with progressive disease 3 (17.7) 5 (31.3) 3 (20)  

Alive with stable disease 4 (23.5) 5 (31.3) 6 (40)  

 

 

 

Figure 1: Progression-free survival (PFS) in months 

by treatment group (group A: conventional RT, group B: 

Hypofractionated RT & group C: Hyperfractionated) 

 

 

Figure 2: Overall survival (OS) in months by 

treatment group (group A: conventional RT, group B: 

Hypofractionated RT & group C: Hyperfractionated) 
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DISCUSSION 

 

Dose escalation by hyperfractionated or accelerated 

hyperfractionated RT has been tested in HGG. Some 

studies recommended using the hypofractionated RT 

instead of conventional and hyperfractionated 

radiotherapy. Although altered fractionation RT 

schedules may shorten the overall treatment-time of 

HGG patients, there is no significant survival 

improvement 11. 

In our retrospective study, we evaluated the survival 

rates of adult patients diagnosed with HGGs and treated 

with different fractionation schedules of radiotherapy 

followed by TMZ in two centers in Upper Egypt. 

Regarding the incidence of HGGs according to age, 

62.5% of our patients were ≤50 years and 37.5% were 

>50 years old. These results were comparable to the 

results by Chen et al 2015 12 whereas patients ≤50 years 

and >50 years old constituted 52.8% and 47.2%, 

respectively. The study of Chen et al 12 showed that 

regardless of the definition of age groups, older patients 

has a significantly lower survival rates. 

With respect to sex, in our current work the 

distribution of HGGs in females was 29.2% versus 

70.8% in males. Alike, Chen et al 12 reported a higher 

percentage of males diagnosed with HGGs than females 

(62.4% in males, 37.6% in females) and the survival 

outcomes were better in females. 

Regarding the anatomical sites of HGGs, parietal 

region was the commonest site among our patients as 

represented in 54.4% of cases followed by frontal region 

(19.1%) and temporal region (14.7%). On the contrary, 

Nomiya et al 13 reported the frontal site as the most 

common site (52%) followed by temporal (21%) and 

parietal (7%). 

In our study, there was no significant difference 

between hyperfractionated RT and conventional RT 

regarding PFS and OS. The median PFS was 8 months 

for the hyperfractionated RT versus 6 months for 

conventional RT with median OS 14 months and 11 

months, respectively. Buckner et al 14 found that 

accelerated RT with 1.60 Gy twice daily for 2 weeks was 

non-inferior to standard RT of 1.80 Gy daily for 5 weeks 

with comparable safety and efficacy. 

We found no significant difference between 

hyperfractionated RT and conventional RT regarding 

radiation induced toxicity. Only 2/16 patients treated 

with hyperfractionated RT presented with grade III 

toxicity. This is consistent with Shibamoto et al 15 who 

observed brain necrosis in 40% (4/10) of patients treated 

with hyperfractionated  RT schedule (69 Gy, 1.5 Gy per 

fraction twice daily); while none of those treated with 

conventional fractionation (64.8 Gy, 1.8 Gy per fraction) 

had brain necrosis. 

In our study, 16 patients with HGG were treated 

with a hypofractionated RT regimen obtaining a median 

OS and PFS of 12 and 9 months, respectively. No 

significant difference revealed from patients treated with 

conventional RT, who showed a median OS and PFS of 

11 and 6 months. Three of our patients developed grade 

III late radiation toxicity after hypofractionated RT. Our 

results were comparable to that obtained by Malmstrom 

et al 7 who showed no difference in elderly patients (≥ 60 

years) between hypo-fractionated RT (34 Gy, 3.4 Gy per 

fraction, over 2 weeks) compared with standard 

fractionation (60 Gy, 2.0 Gy per fraction). 

The comparable survival results of hypofractionated 

RT and conventional RT was also reported by Arvold et 

al 16. Besides, asymptomatic radiation necrosis was 

reported in 4/12 patients 9-31 months post-irradiation 

after hypofractionated RT 17. Conversely, Sultanem et al 
18 studied a series of 25 patients treated with intensity-

modulated radiotherapy in a hypofractionated protocol. 

Treatments were well tolerated, and no acute or late 

toxicities were observed during follow-up. 

 

Conclusion 

This retrospective study suggests a non-significant 

difference in survival rates between hyperfractionated 

and hypofractionated radiotherapy when compared with 

conventional radiotherapy with chemotherapy in the 

treatment of HGG in adults.   

Further research is needed that should include other 

treatment outcomes like quality of life and overall 

toxicity. 
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