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Radiotherapy Results of Malignant Astrocytoma
and Glioblastoma Multiforme

Doo Ho Choi, M.D., Hae Kyung Lee, M.D. and Seong Eon Hong, M.D.

Department of Therapeutic Radiology, College of Medicine, Kyung Hee University, Seoul, Korea

A retrospective analysis was performed on 53 patients with brain malignant astrocytoma and
glioblastoma multiforme treated with surgical resection and postoperative radiotherapy in the

period between January 1980 and June 1991.

There were 13 patients with malignant astrocytoma, 40 patients with glioblastoma multiforme.
Survival rates were analyzed according to histologic grade, age, performance status, extent of
surgical resection, tumor location, symptom duration, total radiation dose and addition of chemo-

therapy after radiation therapy.

5 year actuarial survival rate for malignant astrocytoma was 29.4%, for glioblastoma multifor-
me was 2.8%. Histologic grade, age, performance status, total radiation dose were statistitically

significant prognostic factors.
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INTRODUCTION

Malignant gliomas comprise 33 to 45% of pri-
mary brain tumors, and of these, nearly 85% are
glioblastoma multiforme'?, Prospective clinical
studies have shown both the efficacy and the short-
comings of conventional radiotherapy in the treat-
ment of malignant gliomas. 5 year survival rate for
patients with malignant astrocytomas was 18%, 5%
for those with glioblastoma multiforme?.

it has been reported that pretreatment
characteristics affect the outcome of patients with
malignant glioma, and the most important prog-
nostic factors are histology, age, and performance
status*~®. )

To assess the effect of postoperative radiother-
apy, chemotherapy and importance of prognostic
factors, a retrospective analysis was performed for
a group of patients with malignant astrocytoma and
glioblastoma multiforme treated at our hospital
during the period from January 1980 through June
1991,

MATERIALS AND METHODS

From January 1980 through June 1991, 53
patients with histologically confirmed malignant
astrocytoma and glioblastoma multiforme of brain
were treated postoperatively at the Department of
Therapeutic Radiology, College of Medicine,
Kyung Hee University. All patients except five were

followed until the time of analysis or to the time of
death, five patients were lost to follow up at 3, 3, 4,
4, and 5 months after treatment (Table 1).

The age ranged from 18 to 72 years, and there
were 29 males and 24 females. Thirteen patients
had malignant astrocytoma, 40 patients had
glioblastoma multiforme according to three-tired
classification by Ringerz® (Table 2). The peak age
incidence of glioblastoma multiforme was in the

Table 1. Patient Entry and Follow-up Status
(1980. 1-1991. 6)

No. of patients F/U months

(median)

Followed 48 3-119 (14)
alive 5 26-110 (78)
dead 43 3-58 (11)
Lost 5 3-5 ( 4)
Total 53 3-119 (12)

Table 2. Patients Characeristics
No. of patients (%)
18-72 years (52 years)

Characteristics

Age (median

Sex
Male 29 (55)
Female 24 (45)
Histology
Malignant astrocytoma 13 (25)
Glioblastoma multifor- 40 (75)
me
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sixth decade and there were relatively even distri-
bution of ages in malignant astrocytoma (Table 3).
on the basis of operative report, the extent of
surgery was categorized as biopsy only, partial
resection, or total resection. Postoperative scans
were not reviewed to verify the surgeon’s assess-
ment of the extent of tumor removal (Table 4).

Initial functional status by ECOG performance
score were as followings: ECOG 0-2; 9 patients with
malignant astrocytoma, 21 patients with glioblas-
toma multiforme. ECOG 3-4; 4 patients with
malignat astrocytoma, 19 patients with glioblas-
toma multiforme. The duration of symptoms before
diagnosis was mostly within 3 months in glioblas-
toma multiforme patients (Table 5). Main tumor
location were presented in the Table 6, most com-
mon site were frontal and parietal lobe.

All the patients were treated with cobalt-60
photon and usual fraction was 180-200 cGy/day, 5
fractions in a week. Radiation portals were whole
brain or tumor volume with generous margin
according to tumor size or location, followed by

Table 3. Histologic Grades by Age

reduced field. Total planned dose ranged from
5000 cGy to 7000 cGy, and there were 7 patients
with radiation dose less than 5000 cGy (Table 7).
Two of 13 malignant astrocytoma patients and 13 of
40 glioblastoma multiforme patients received
nitrosourea based chemotherapy as an adjuvant to
surgery and radiation therapy.

Survival was counted from the day of operation.
Kaplan-Meier method!® was used to calcurate and
log-rank test'" was used to compare survival data.

Table 6. Tumor Location

Location Malignant Glioblastoma Total (%)
astrocytoma
Frontal L* 4 15 19 (36)
Parietal L 5 14 19 (36)
Temporal L 2 8 10 (18)
Occipital L 1 2 3(6)
Others 1 1 2(4)
L*: Lobe

Table 7. Radiation Dose
Dose (cGy) MA* GM** Total (%)

Age MA* GM** Total
0~29 4 2 6
30~39 1 7 8
40~49 3 8 11
50~59 3 14 17
60~ 2 9 11

* MA: Malignant astrocytoma
**GM: Glioblastoma multiforme

Table 4. Extent of Surgical Resection

Extent MA* GM** Total (%)
Total resection 2 12 14 (27)
Partial resection 9 23 32 (60)
Biopsy only 2 5 7 (13)

* MA: Malignant astrocytoma
**MG: Glioblastoma multiforme

Table 5. Symptoms Duration by Months

Duration MA* GM** Total (%)
1~3 5 32 37 (70)
4~6 5 4 9 (17)
7~ 3 4 7 (13)

* MA: Malignant astrocytoma
**GM: Glioblastoma multiforme

(s}

5500 3 19 22 (42)
5501-6000 5 12 17 (32)
6001- 5 9 14 (26)

* MA: Malignant astrocytoma
**GM: Glioblastoma multiforme
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Fig. 1. Actuarial survival according to histologic grade.



RESULTS

The 5 year survival rate for total 53 patients was
8.6%, and were 29.4%, 2.8% for patients with
malignant astrocytoma and glioblastoma multifor-
me, respectively (Fig. 1). Median survival for
patients with malignant astrocytoma was 27
months compared with 11 months in the patients
with glioblastoma multiforme. Of the 13 patients
with malignant astrocytoma, 4 patients were still
aliver for 26, 51, 58, 119 months after treatment, but
only one patient of the 40 glioblastoma multiforme
was alive for more than 60 months. This case had
the characteristics of young age, total tumor resec-
tion, frontal location, addition of chemotherapy
after radiation therapy. The survival rate difference
between two groups of patients was statistically
significant (p<0.01).

The age of the patients at diagnosis had a
significant effect on outcome (Fig. 2). The 2 year
survival rates were 471%, 9.6%, and 0% for
patients less than 44, 45 to 59 and aged 60 or more,
respectively (p<0.01). There was no patient sur-
vived longer than 27 months among patients with
aged 45 or more. The extent of surgical resection
had an influence on prognosis, but the survival
difference was statistically not significant (p>0.1).
The 2 year survival rate for patients who underwent
a total resection was 50% compared with 9.6% for
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Fig. 2. Actuarial survival according to age.
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those who underwent a partial resection, and 0%
for patients undergoing only a biopsy (Fig. 3). All
patients with biopsy only died within 24 months,
one of 32 patients with partial resection and 3 of 14
patients with totally resected survived after 60
months.

Performance status at the time of initial treat-
ment had also an important prognostic factor. In
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our retrospective analysis, patients with an initial
ECOG score 0-2 had a 2 year survival rate of 64.5%,
compared with 5.1% for a ECOG score 3-4 (p<0.
01) (Fig. 4). Patients with symptomatic intervals of
less than 3 months had a slightly shorter survival
experience than those with longer duration of
symptoms without statistical significance (Fig. 5).
Survival influenced according to tumor location,
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especially frontal versus temporal and parietal
tumor was shown in Fig. 6. Two year survival rate of
patients with frontal tumor was 41.2% compared
with 11.2% for those with temporal and parietal
tumor (statistically not significant). Regarding radi-
ation:dose; survival rate was improved significantly
by increasing radiation dose above 56 Gy (0.02<
p<0.0t}Y. However there was no survival difference
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between 56-60 Gy and more than 61 Gy (Fig. 7). In
the chemotherapy group, survival was not im-

proved compared with non-chemotherapy group
(Fig. 8).

DISCUSSION

The value of postoperative radiation therapy in
the treatment of patients with resected brain malig-
nant astrocytoma and glioblastoma multiforme is
documented by published survival data. in 1977,
Sheline examined a number of published series and
compared the results using surgery alone to sur-
gery and postoperative radiation therapy'®. His
observations documented a benefit for the addition
of radiation therapy in the malignant glioma for up
to 4 years. 1978, Wallker reported the results of
Brain Tumor Study Group protocol 6901 that in a
randomized comparison conclusively documented
the benefit of adding postoperative radiation ther-
apy to surgery'®. Median survival was increased
from 17 to 37.5 weeks for those adequately treated.
One year survival was increased from 3 to 24%,
however at 18 months none of the patients treated
with only surgery were alive and 4% of patients
receiving radiation therapy and surgery were still
alive.

Our results confirm the value of the postoper-
ative radiation therapy and compare favorably with
the published figures. Survival curves according to
histologic grade shown in Fig. 1 emphasize the
importance of histologic grading in determining
prognosis and separation of glioblastoma multifor-
me from malignant astrocytoma. The presence of
tumor necrosis requred for the definitive diagnosis
of glioblastoma multiforme is the histologic feature
most reliably prognostic of an unfavorable clinical
course'®, Qur results suggest that patients with
malignant astrocytoma have a 1 in 4 chance of
potential cure if they are adequately treated with
postoperative radiation therapy, similar result
shown by Rutten at al'®.

Analysis of our material showed the survival
advantage for patients who were treated to doses
above 56 Gy (Fig. 7), and there was no survival
difference between 56-60 Gy and above 61 Gy
group. Walk et al.'®, examined the dose effect
relationship of radiotherapy in the treatment of
malignant glioma, they concluded that a clear cut
dose effect relationship exist, median survival from
28 weeks to 42 weeks as dose increasing from
5000 cGy to 6000 cGy. In 1983, Chang at al., report-
ed the results of an RTOG-ECOG study*” in which

167

patients were randomized to receive 60 Gy in'6-7
weeks or 70 Gy in 7-8 weeks. The results showed
no statistically significant benefit for the higher
dose of radiation®, a median survival of 9.3 months
for those patients receiving 60 Gy and 8.2 months
for those receiving 70 Gy. Combining the results of
these large randomized trials suggests that with
conventional fractionation the optimal dose for
glioblastoma multiforme is in the order of 60 Gy,
presumably the optimal dose for malignant
astrocytoma is similar this remains to:be estab-
lished. s

© Survival was significantly different among 3 age
groups as shown in Fig. 2. An improved prognosis
with younger age was identified both in patients
with malignant astrocytoma and glioblastoma
multiforme™”. Age remained -a significant factor
even after adjustment for histology, performance
status, and other identifiable prognostic variab-
les®18), ‘ .

Analysis according to extent of surgical resec-
tion, it is likely that maximal tumor excision can
extend life by reducing tumor burden and delaying
regrowth. Our results represented superior survival
outcome in the patients of total resection compar-
ed to the patients of partial resection and biopsy
only, statistically not significant difference (Fig. 3).
The RTOG/ECOG studies demonstrated a relation-
ship between survival and extent of surgery. Initial
report by Chang et al® gave 18 months survival rate
of 15, 25, and 34% for biopsy only, partial resection
and total resection respectively, Others!®2®
evaluated the prognostic importance of residual
tumor, not always positive result??,

Performance status at the time of initial treat-
ment was also an important variable (Fig. 4). in the
RTOG/ECOG study the 18 months survival was
349 for those with a Karnofsky performance status
(KSP) of 70-100 as compared with 13% for a KSP of
40-60 and 10% for 20-30%. Tumor location specifi-
cally frontal versus parietal tumors, was shown in a
combined RTOG analysis to be prognostic for
patients with both malignant astrocytoma and
glioblastoma multiforme, and the duration of symp-
toms before diagnosis, which appears to be ihdica-
tive of the rate of tumor growth, has been: veritied
as a prognostic factors®*®®. Our results represented
median survival benefit (Fig. 5, 6), but these factors
were statistically not significant. ‘

A large number of prospective trials have
evaluated the combination of chemotherapy and
radiotherapy in patients with malignant gliomas. No
cooperative group study for adults has shown a
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significant improvement in overall survival when the
combination of chemotherapy and radiation. ther-
apy was compared with radiation therapy alone,
exceptimproved outcome for patients with specific
subgroup?®”. Chemotherapy appeared to prolong
the overall and event-free survival: in-children with
glioblastoma multiforme in a randomized trial con-
ducted by the Children’s Cancer Study Group?®.

From our results and other reports, since there
were no or few longterm survivors in patients with
glioblastoma multiforme treated with conventional
therapy, more effective therapeutic modalities are
needed to improve the prognosis. Some methods
adding radiation sensitizers?®, brachytherapy to
conventional therapy®®, or altered fractionation
sheduies®® are in progress. The use of interstitial
brachytherapy has been a major advance in the
treatment of glioblastoma multiforme.
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