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Forty-four patients with brain astrocytoma and glioblastoma were treated with surgical resec-
tion and postoperative radiation from January 1980 through May 1987. Four patients were lost to
follow up, and in 40 patients survival time was evaluable. Three year actuarial survival rate was

66.7% in Grade | and |l astrocytoma,

30% in Grade lli, and 20.4% in giioblastoma multiforme

patients. The prognostic factors affecting survival rate were histologic grade in all cases, age, and

total radiation dose in Grade il and glioblastoma.
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INTRODUCTION

Postoperative radiation therapy has been found
to be highly efficient in prolonging median survival
of patients of astrocytoma and glioblastoma.
According to recent study, prognosis of
astrocytoma is affected by the factors of histologic
grade, age, radiation dose, tumor location, post-
resection residual tumor and primary tumor size.

For glioblastoma, postoperative BCNU combi-
nation treatment with radiation therapy was re-
ported to increase the number of long-term survi-
vors, although not to increase median survival.

In this presentation, survival and prognostic
factors were evaluated for the patients with
astrocytoma and glioblastoma of brain treated with
postoperative irradiation between January 1980
and May 1987 at our department,

MATERIALS AND METHODS

From Jan. 1980 through May 1987, total 44
patients of brain astrocytoma and glioblastoma
were treated with surgical resection-and pos-
toperative adjuvant radiation therapy at the Depart-
ment of Therapeutic Radiology in Kyung Hee Uni-
versity Hospital. All patients except four were foli-
owed until analysis time (March 1989). Four patient
were Jost to follow up at 3, 4, 6 and 8 months,
respectively. Male to female ratio was 1.7:1, and the
range of age was between 11 and 72 years (Table 1).
All were confirmed histopathologically, and 44
patients were classified into 4 Grade |, 4 Grade Il, 10
Grade lll, 26 glioblastoma multiforme (Table 2).
Partial resection was done in 30 cases, gross total

Table 1. Patient Characteristics

Age Male Female Total
10-19 2 1 3
20 - 29 2 3 5
30 -39 6 4 10
40 — 49 6 2 8
50 — 59 6 6 12
60 — 69 4 0 4
above 70 1 1 2
Total 27 17 44

Table 2. Classification of Astrocytoma by Histologic

Grade
Histology Number {(Percent)
Astrocytoma
Grade ! 4( 9.1)
Grade 1l 4(9.7)
Grade i 10 (22.7)
Glioblastoma Multiforme 6 (59.1)
Total 44 {100)
Table 3. Extent of Operation
Grade X
[ i il GM  Total (%)
Total 0 0 1 5 6 {13.6)
Resection
Partial 2 3 8 17 30 {68.2)
Resection
Biopsy 2 1 1 4 8 (18.2)
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resection in 6 cases, and only biopsy in 8 cases
(Table 3). Patients with Grade | and Grade |
astrocytoma were treated with generous margin of
involving tumor, and patients with Grade Nl
astrocytoma and glioblastoma were treated whole
brain up to 4000~4500cGy followed by 1500
~2000 cGy boost irradiation to primary tumor site
(Table 4).

Eight out of 33 Grade Iii and glioblastoma
patients were treated with chemotherapy and pos-
toperative irradiation (Table 5).

Survival was analysed from the starting day of

Table 4. Radiation Dose According to Histology

Grade
I H i GM  Total

Below 5000cGy 1 1 0 9 1
5000~5999cGy 2 3 6 (¢ 17
Above 6000cGy 1 0 4 11 16

Table 5. The Numper ot Chemotherapy (BCNU)
with Postoperative Radiotherapy

Grade Il GM  Total

Ghemotherapy. Group 2 6 . 8
Non-Chemotherapy Group 8 17 25
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Fig. 1. Survival Rate by Histologic Grade.

radiation therapy. Life table method was used to

calculate survival rate and logrank test? was used

for evaluation of survival data statistically.
RESULTS

1. Survival Rate

Three yéar survival rates were 66.7% for Grade
| and |l astrocytoma, 30% for grade lll, 20.4% for

- glioblastoma (Fig. 1). Survival for total astrocytoma

patients was 44.9% and it is statistically different
significantly from glioblastoma (p<0.05).

2. Prognostic Factors

Survival rate was improved by increasing radia-
tion dose above 5000 cGy significantly (p<0.01)
especially Grade Il and glioblastoma patients (Fig.
2).

Regarding age, survival rate was infiluenced in
Grade lll and glioblastoma around 50 years (p=0.
025) (Fig. 3).

Regarding the extent of resection, survival rate
was improved in totally resected group, but the
cases were too smail to evaluate any statistical
significance (p<0.1) (Fig. 4). '

In the chemotherapy group, survival was not
improved compared {0 non-chemotherapy group
(Fig. 5). But in only glioblastoma patients, 1 year
and 2 year survival rates were 83.3% and 50%
respectively in chemotherapy group, and median

80

.8

SURVIVAL (%)

DOSE 2 50Gy {N=25)

&
<

20|

DOSE < 50Gy (N=8)

1 2. 3 4 5

YEARS AFTER TREATMENT

Fig. 2. Survival Rate by Dose.
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Fig. 3. Survival Rate by Age in Grade |11 Astrocytoma
and Glioblastoma.
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Fig. 4. Survival Rate by Extent of Operation.

survival was 25 months. In non-chemotherapy
group, 1 year and 2year survival were 66.7% and
11.1% respectively. Median survival was 19.8
months. These differences were statistically signifi-
cant (p=0.01).
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Fig. 5. Survival Rate of Chemotherapy and Non-Chemo-
therapy Group.

DISCUSSION

Brain astrocytoma and glioblastoma multiforme
consist major portion of adult cerebral gliomas,
and survival rate was increased by surgical resec-
tion and postoperative radiation therapy in recent
several decades? ™. Leibel et al.? reported the 5
year survival rate was 19% in incomplete resection
alone group, and 46% in postoperative irradiation
group in the review of 147 cases of Grade | and I}
astrocytoma patients. Also, Garcia et al.® reported
5 year survival rates as 50% and 21% in postoper-
ative irradiation and surgery alone group, respec-
tively. Posttreatment neurologic function was supe-
rior to surgery alone group, 100.

In the series of Mudbery et al.,® overall actuarial
5 year survival was 45% in low grade astrocytoma
patients who received postresection radiation ther-
apy. In our result, the acturial survival at 5 years was
66.7% in Grade | and Il astrocytoma, 30.4% in
Grade lll astrocytoma. The results of Grade il and lil
were similar to other reports, but that of Grade |
was low because 1 out of three patients expired at
25 months after radiation therapy.
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Glioblastoma is the most malignant intracranial
neoplasm, and frequently surgically inaccessible
due to its anatomic sites and infiltrative character,
and frequently recurs. For that reasons, radiother-
apy after surgical resection was widely used.
Onoyama et al.” reported that in a series of 127
patients of glioblastoma who were irradiated after
surgical resection, overall survival rates were 52%
at one year, 19% at three years, and 12% at 5 years.
In our case acturial 1 year survival was 52.2%, and
20.4% at 3 and Syears. These are slightly higher
than others at 5 year survival.

Survival was improved as radiation dose in-
creased. Walker et al.¥ reported the elongation of
median survival from 28 weeks to 42 weeks as dose
increasing from 5,000 cGy to 6,000 cGy. And Sal-
azar et al.” reported improved result of 55% 1 year
survival in Grade Il and IV patients by 6,000~8,000
cGy high dose irradiation.

The prognostic factors of astrocytoma were
known to be histologic grade, age, extent of opera-
tion, and tumor location. In our result, the grade of
cell differentiation had a strong association with
survival especially Grade IlIt and glioblastoma, but
in low grade astrocytoma the case numbers were
too small to evaluate statistical significance.

The survival rate was higher in younger age
groups less than 50 years of age in Grade Il and
glioblastoma. This result was different from other
reports #1113 and is probably due to the higher
proportion of glioblastoma which is the older age
disease than astrocytoma in our report.

When treatment groups were examined
according to extent of the surgical resection, the
superior result was obtained in the group of total
resection compared to partial resection or biopsy
group, but that was not statiscally significant due to
small number of cases. Leibel et al.? also reported
the consistent trend of higher survival rate in totally
resected tumor group.

There are several reports about the effect of
BCNU chemotherapy after surgical resection com-
bined with radiotherapy in malignant glioma. Sal-
azar et al.'” used the method of high dose irradia-
tion combined with low dose pulsed BCNU chemo-
therapy. The median survival was 80 weeks and the
result was not different from what achieved by high
dose radiation alone. Walker et al. also'® reported
that there were no significant differences between
BCNU plus radiotherapy and radiotherapy alone
group. In our case, also the survival was not im-
proved in all patients received chemotherapy. But

in glioblastoma patients, chemotherapy group and
non-chemotherapy group showed different survival
with statistical significance. Improved suryvival in
chemotherapy group might be partially due to
younger age and higher performance status of
chemotherapy group than non-chemotherapy
group, but the case number was small and more
long term follow up is needed for further evaluation.

CONCLUSION

The result of 44 cases of postoperative radio-
therapy of brain astrocytoma and glioma is as
follows;

1. 3 year actuarial survival rate was 66.7% for
Grade | and II, 30% for Grade Iil, 20.4% for gliob-
lastoma respectively. 3 year survival rate of total
astrocytoma was 44.9%.

2. The prognostic factors with significance were
histologic grade, age, and total radiation dose.
Chemotherapy may improve the survival rate.
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