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CA, USMYE A28, X8 AL 3% 284 12 B
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Table 1. Patient Characteristics
Characteristics No. (%)
Sex Male 55 (55.6)
Female 44 (44.4)
Age (yr) Range (median) 18~77 (51}
Performance scale ECOG 0, 1 77 (77.8)
ECOG 2~4 2 (22.2)
Postoperative Diffuse/ring enhancement 91 (91.9)
radiologic finding Hypodense/ 8 8.1
no enhancement
No. of tumors Single 92 (92.9)
Multiple 7 (71)
Range (median) 1~3 1)
Initial tumor size* Range (median) 1.6~72(17.25)
(cm’)
WHO grade 3 32 (323)
4 63 (63.6)
Unspecified 4 (4
Histology Glioblastoma multiforme 57 (57.6)
Anaplastic astrocytoma 32 (32.3)
Gliosarcoma 4 (4)
Giant cell glioblastoma 22
Unspecified 4 (4
Extent of resection Total removal 16 (16.2)
Subtotal removal (=50%) 38 (38.4)
Partial removal (<50%) 22 (222)
Biopsy only 23 (232)

*multiply of the largest diameter with the axial section, coronal
section, sagittal section.

AESH Grtd%e s sl o FAHE 186~
83.3 Gy (F43%k, 722 Gypelsith

kx| 8= 4999 At A Afslas, FAIEY
HAAX 59} QAL E Al Aee 4
219, 288o]gr} 13404 temozolomide X BEE 3
o}, WA X 89} temozolomideE W 7 -$F 69o]

ct.
1. MEE ¥ 0I%2x

993 9] 32} 5 89 o] Anstqich HA AEEL 1W

56.6%, 241 203%9om, ESAHEY

(Fig. 1). AAAEE] gL v]A=

A BE, §% T AAHANA 29571 o B A K Table

2, Flgs 2, 3). SAAAE ARG AN A FARAEAZ
< 2870 ¥olglont, A AP Ao A oY

Survival probability

0 50 100 150 200 250
Time (Mo)

Fig. 1. The overall survival curve (black line} and the
progression free survival curve {dotted linej of 99 patients with
high grade glioma.

Table 2. Prognostic Factors of Overall Survival Rate in
Multivariate Analysis

Hazard 9.5%
Prognostic factors . Confidence  p-value
ratio X
interval
Age 1.037 1.018 to 1.055 0.0001
Extent of resection 0.017
Total removal (baseline)
Subtotal removal 2332 1127 to 4828 0.023
Partial removal 2951 1311 to 6.642 0.009
Biopsy only 3499 1577 to 7.762 0.002
Postoperative radiologic 2737 1005 to 7.448 0.049

finding (diffuse/
ring enhancement}
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Fig. 2. Overall survival analysis of 99 patients with high grade
glioma according to postoperative radiologic finding. No
enhancement or hypodense enhancement is a positive prog-
nostic factor of high grade glioma.
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Fig. 3. Overall survival analysis of 99 patients with high grade
glioma according to the extent of resection. Total resection is a
positive prognostic factor of high grade glioma.

Table 4. Recursive Partitioning Analysis (RPA) Stages

o N
it N o o

Z7F GEhA] gk SAbe grodEgol ol
g SPAAA F 29457 Jehde St wlsl A
fol FoslA =9kt AT (p=0.0513), WHO 5
H(p=0.5555), TL3ee R (p=0.1909), WA A #(p=0.9859),
AALAAN 89 TN 5 (p=09749), 3-F 13]
X 29 23] X 8(p=03242), YA X 27| 7Hp=0.1976)&
95% A olAE FAstA el FAPPEELS 1
W, 2do] 77 31.3%, 182%%.eH, FAAE7)7HE 744

39, 1922, FAAL7ILE 3Ll 7 F
=

Table 3. Prognostic Factors of Progression Free Survival
Rate in Multivariate Analysis

Hazard 95% Confidence
ratio interval

Age 1.017
Postoperative radiologic ~ 4.341
finding (diffuse/

ring enhancement)

p-value

1.001 to 1.033 0.036
1.529 to 12.325  0.006

1.0 1
0.8
Zz
B 061
[<]
s
S 0.4
c
=1 Y
9 9204 Hypodense or no enhancement
_____ ‘_Qiffy§$/_ring enhancement
0.0
T T T 1
0 50 100 150
Time (mo)

Fig. 4. Progression free survival analysis of 99 patients with
high grade glioma according to postoperative radiologic
finding. No enhancement or hypodense enhancement is a
positive prognostic factor of high grade glioma.

Stage

I Age<50, KPS™ 90~100

IV Age<50, KPS<90 or
Age=50, surgical resection, good neurologic function

V. Age=50, KPS=70, surgical resection, unable to work or
Age>50, KPS270, biopsy only and RT' dose>544 or
Age=50, KPS<70 and normal MS'

VI Age=50, KPS=70, biopsy only and RT dose<54.4 Gy or
Age=50, KPS<70, abnormal MS

No. Median OS* (mo) 1-yr OS (%) 2-yr OS (%)
38 444 63 37
29 245 55 38
18 153 11 11
6 5.6 17 0

*overall survival, 1‘karnofsky performance status, Tradiotherapy, ‘mental status.
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—— Abstract

Treatment Outcome and Analysis of the Prognostic Factors of
High Grade Glioma Treated by Postoperative Radiotherapy

Sun Min Lee, M.D.*, Young Je Park, M.D.*, Won Sup Yoon, M.D.*, Suk Lee, Ph.D.*,
Dae Sik Yang, M.D.*, Yong Gu Jeong, M.D.T and Chul Yong Kim, M.D.*

Departments of *Radiation Oncology and TNeurosurgery, Korea University College of Medicine, Seoul, Korea

Purpose: To analyze the postoperative radiotherapy resuits and prognostic factors in patients with WHO grade 3
and 4 gliomas.

Materials and Methods: A total of 99 patients with malignant gliomas who underwent postoperative radiotherapy
between 1988 and 2007 were envolled in this study. Total resections, subtotal resections (=50%), partial
resections {<50%), and biopsies were performed in 16, 38, 22, and 23 patients, respectively. In total there
were 32, 63 and 4 WHO grade 3, 4, and unspecified high grade gliomas, respectively. The bioclogically
equivatent dose was in the range of 18.6 10 83.3 Gyio (median dose, 72.2 Gyso). We retrospectively analyzed
survival rate, patterns of failure, prognostic factors, and adverse effects.

Resulis: The median follow-up time was 11 months and there were 54 patients (54.5%) with local failure. The
one and 2-year survival rates were 56.6% and 29.3%, respectively, and the median survival duration was 13
months. The one and 2-year progression—free survival rates (PFS) were 31.3% and 18.2%, respectively, and the
median PFS was 7 months. The prognostic factors for overall survival were age (p=0.0001), surgical extenis
(subtotal resection, p=0.023; partial resection, p=0.009; biopsy only, p=0.002), and enhancement of tumor in
postoperative imaging study (p=0.048). The factors affecting PFS were age (p=0.036), tumor enhancement of
the postoperative imaging study (p=0.006). There were 3 patients with grade 3 and 4 side effects during and
after radiotherapy.

Conclusion: In addition to age and surgical extents, tumor enhancement of the postoperative imaging study was
included in the prognostic factors. The most common relapse pattems were local failures and hence, additional
studies are needed to improve local control rates.

Key Words: High grade glioma, Prognostic factor, Radiation therapy
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