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Accelerated Hyperfractionation in
the Treatment of Malignant Glioma

Tadashi Sugawara, Masanori Nakazawa,
Yoshihide Mizutani and Hideki Hyodoh

A retrospective evaluation was performed to
determine whether accelerated hyperfractiona-
tion (AHF) improves the survival rate of patients
with malignant gliomas. One hundred and seven
patients with malignant gliomas, including gliob-
lastoma multiforme, who had received radical
radiotherapy were evaluated. Of the patients, 36
were treated by conventional fractionation (CF),
and 71 by AHF. The treatment results of the two
regimens were compared with regard to survival
rate after therapy. Treatment by AHF was con-
ducted at 10-15 F/W (1.5 Gy/F) ; the mean total
dose was 61 Gy over an average of 27 days.
Treatment by CF was conducted at 5F/week
(1.8-2 Gy/F) ; the mean total dose was 59 Gy
over 51 days. Multivariate analysis using Cox's
proportional hazard model revealed that AHF
significantly increased survival rate. Besides
pointing to the selection of the AHF method as a
treatment regimen, multivariate analysis showed
the following factors to be indicators of faborable
prognosis: a histopathological diagnosis other
than glioblastoma multiforme, age below 40
years, and supratentorial location of the tumor.
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Table 1 Patients characteristics by fractionation regimen

Covariate Level CF N=36 AHF N=T1
Histology = Glioblastoma 11 (31) 30 (42)
Astrocytoma Grade 3 15 (42) 34 (48)
Glioma-clinically malignant 10 (28) 7 (10)
Sex Male 17 (47 41  (58)
Female 19 (53) 30 (42)
Age 3—20 years 8 (22) 8 (11)
21—40 (19) 19 (27
4160 13 (36) 17 (24)
61—78 (22) 27 (38)
KPS 90—100% 8 (22) 30 (42)
60—=80 23 (64) 28 (39)
=50 5 (14) 13 (18)

Numbers in parentheses indicate percent. CF=Conventional fractionation,

AHF = Accerelated hyperfractionation
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Table 2 Treatment characteristics

Covariate Level CF N=36 AHF N=T71
Surgery None/biopsy/shunt 19 (53) 17 (24)
Resection<50% 12 (33) 36 (51)
Resection=:50% 5 (14) 18 (25)
Chemotherapy None 4 (11) 11 (16)
ACNU+VCR 24 (67) 42 (59)
CDDP+ACNU+VBL 30 10 (14)
Others 3 (8) 4 (6)
Unknown 5 (14) 5 (7)
Fractions/week 5— 6 36 (100) 0
7— 9 0 2 (3
10—12 0 47 (66)
13—15 0 22 (31)
Total dose (Gy) Average+SE 58.5+£0.98  61.0:£0.24
51—54.9 11 (31) 1 (1)
55—59.9 6 (17) 8 (11)
60—49.9 15 (42) 60 (85)
65—68 4 (11) 2 (3)
Fraction dose (cGy) Average+SE 185.9+4.61 144.1+1.71
100—149 0 31 (44)
150—174 11 (31) 40 (56)
175—199 16 (44) 0
200—240 9 (25) 0
OAT (days) Average+SE 50.9+£1.51  26.9+0.59
15—29 0 58 (82)
30—39 0 11 (15)
40—49 20 (56) 2 (3)
50—85 16 (44) 0
Initial field size Average+SE 100.6+£7.50 133.846.80
(cm?) 49— 99 21 (58) 20 (28)
100—139 9 (25) 22 (31)
140—350 6 (17) 29 (41)
Field size (cm?) Average+SE 74.3£3.48 73.54+2.66
after cone down 36—59 9 (25) 21 (30)
60—99 22 (61) 44 (62)
100—132 5 (14) 6 (8)

Numbers in parentheses indicate percent
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HISTOPATHOLOGICAL DIAGNOSIS
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Fig. 1 Survival by histopathological diagnosis
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Fig. 2 Survival by fractionation regimen
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Table 3 Patient and treatment factors (univariate analysis)

Covariate Level (faborable/worse) P
KPS D: =90%/<90% 0.0064
KPS (%) C: high/low 0.015
Age (years) D: =40/>40 0.012
Histology D: Astro. G 3+CMG/GBM  0.048
Tumor site D : Supra-/Infratentorial 0.078
Complaint duration (mos) C: short/long 0.259
Tumor resection D: =250%/<50% 0.254
Chemotherapy D: Yes/No 0.432
Interfraction interval (hrs) C: short/long 0.0053
Fractionation regimen D: AHF/CF 0.0069
Over-all time (days) C: short/long 0.0073
Dose/fraction (cGy) C: low/high 0.011
Fraction number/week C: large/small 0.017
Fraction Number C: large/small 0.028
Treatment gap (days) C: short/long 0.068
Total dose (Gy) C: high/low 0.325
ERD (a/f=10, x£=1.39h"%) C: high/low 0.747
ERD (a/8=2.5, £=0.46h"") C: high/low 0.437
Initial FS (cm?) C: small/large 0.308
FS (cm?) after cone-down C: large/small 0.402

KPS : Karnofsky performance score, D : Dichotomous variable,

C: Continuouse variable, CMG : Clinically malignant glioma,
GBM : Glioblastoma multiforme, FS: Field size

ERC 643 A 25 A
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Table 4 Significant patient and treatment factors correlating with

survival (multivariate analysis)

Covariate (Level : faborable/worse)

Relative risk P

Fractionation regimen (AHF/CF)
Histology (Astro G 3+CMG/GBM)

Age (=40/>40 years)

Tumor site (Supra-/Infratentorial)

1:2.18 0.0016
1:2.23 0.0028
1:2.03 0.004
1:2.39 0.009

Wik L UERD (a/f=10x=1.39h"", «
/B=2.5u=0.46h"' 2 MEL 2EA) 2T
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Bk b A RITL, AHF 2567 -8
FEOTFHIZCFEL L THEEICRIFTH L Z
caREniz, BTHoOEEBORTICE YD
HHEIMLLTFERTFTHEZ @D
2. FREFOMATCICE) FHINLIRE LK
B frlg 2 Fig. 310w,

(@) AHF EDBBSEFORE

AHF #:7T1Hlic oW T, T L HBET 5G9
NG A—=ZIOWTREF L 7245, Table 5 12753¢
TELHEELR LD o 12, A R R 1 R
$1% 2 4% CI 4 BEIEREALUT & 0 BRI
(P=0.025) #%, 2L L TR3ERZH» - 72
(Fig. 4).
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Fig. 3 Survival by interfraction interval among the
patients irradiated with accelerated hyperfractionation
(AHF)

Table 5 Significance of radiotherapeutic factors correlating with survival
among the patients treated with accelerated hyperfractionation (univariate

analysis)

Covariate Level (faborable/worse) Relative risk P!
Fraction number/week 12—15/7—11 1:1.16 0.659
Dose/fraction 110—145/146--160 cGy 1:1.09 0.773
Total dose 60—67/55—59.9 Gy 1:1.24 0.630
Over-all time 17—26.9/27—45 day 1:1.16 0.603
Interval hours 2.5—3.9/4—6 hrs 1:1.18 0.593
Fraction number 42—56/34—41.9 1:1.43 0.263
Irradiation gap 0—2/3—24 days 1:1.11 0.763
ERD,, 70—77/61—69.9 Gy 1:1.26 0.433
ERD, 88—106.9/107—-140 Gy 1:1.06 0.853

ERD,, was calculated estimating «/f=10 and x=1.39h™", and ERD,;, /8=

2.5and p=0.46 "
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Fig. 4 Estimated survival by categories of covariates:
Marked difference in survival is noted between the
patients with all 4 favorable covariates, which were
statistically significant by multivariate analysis, and the
patients with all unfavorable covariates.
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