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Table 2. Survival in elderly patients undergoing surgery for malignant astrocytic twmour

Histology No. of patients Median survival time (months) Probability
Total 88

Group A 37 8.8

Group B 26 127 NS

Group C 25 17.6

Anaplastic astrocytoma 37

Group A 20 10.3

Group B I 13.8 NS

Group C 6 349

Giloblastoma 51

Group A 17 6.0 P=0.0054*
Group B 15 1.7 P=0.0024**
Group C i9 16.0

* Between Group A and B, ** between Groups A and C.

intra-operative navigation system monitoring in Group C
(16.0 months, n=19) compared to B (11.7 months,
n=15), but there was not a statistical significance
between the groups (p=10.5729).

The number of patients with better pre-operative per-
formance status of ECOG 0-2 increased after the intro-
duction of MR imaging. The median survival time of the
patients with better pre-operative performance status
was significantly longer than that of the patients with
lower performance status of ECOG 3-4 (Table 3).

Gross total resection was achieved in more patients
after the introduction of MR imaging. The median sur-
vival time of patients with gross total resection was
significantly longer than that of patients with partial
resection or biopsy (Table 3).

More patients had better postoperative performance
status after the introduction of MR imaging. The median

Table 3. Effect of newroimaging methods on outcome in elderly patients

survival time of patients with better postoperative per-
formance status was significantly longer than that of
patients with lower performance status (Table 3).

The overall morbidity was 30.7%. The surgical mor-
bidity was 17.1% and the medical complication rate was
13.6%. The operative mortality was 0%. Functionally
significant neurological worsening occurred in eleven
patients, which was caused by cerebral vascular damage
during the operation in four patients, surgical interven-
tion extending to eloquent areas in four patients, post-
operative intraparenchymal haematoma in one patient,
status epilepticus following surgery in one patient, and
encephalitis following cerebrospinal fluid leakage in one
patient. The median survival time of the patients with or
without complications was 8.5 months (n=27) and 13.8
months (n=461), respectively, with no statistically sig-
nificant difference.

No. of patients Mecdian survival time {(months) Probability
Group A Group B Group C Total
Preoperative ECOG
0-2 14 14 20 48 17.9 P=0.0013
34 23 12 5 40 7.5
Postoperative ECOG
0-2 12 17 19 48 17.6 P=0.0004
3-4 25 9 6 40 5.7
Extent of removal
Gross total 8 6 16 30 19.3 P < 0.0001
Panial or biopsy 29 20 9 58 85
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Discussion

The present study indicates that the adoption of pre-
operative MR imaging and additional imaging modal-
ities was accompanied by a lengthening in survival time
after surgery in elderly patients with a malignant astro-
cytic tumour. Among the factors in this may have been
an earlier diagnosis and thus better performance status at
surgery, allowing more thorough surgical resection, and
better performance status after the initial treatment. Qur
analysis found that patients with malignant astrocytic
turnour aged 60 years or over could survive as long as
17.6 months using current treatment modalities such as
MR imaging with functional mapping, intra-operative
navigation system, and intra-operative functional map-
ping under *‘awake” craniotomy or under generalized
anesthesia. Median survival times extend further after
the introduction of functional brain mapping and intra-
operative navigation system monitoring in patients with
glioblastoma, although there was no statistical signifi-
cance between Group B and C. The lack of the statistical
significance may be due to the small patient population
(in which patients with tumour in eloquent area are
further less). Future evaluation with a larger number of
patients would address this important issue. Alterna-
tively, we do not rule out the possibility that multiple
factors including the surgeon's experience, awareness of
the referring physician, and development of the opera-
tive microscope also contributed, at least in part, to the
better outcome.

Most previous studies have found that surgical treat-
ment for elderly patients with malignant astrocytic
tumour resulted in high mortality and morbidity as well
as a high complication rate [2, 4, 13]. In a series of 207
consecutive patients {mean age 53 years), 53 patients
over 65 years old had a complication rate of 30.2%,
and 20 patients over 70 years old had a complication
rate of 50% [4]. Both rates were much higher than the
overall complication rate of 25.1%. In a series of 80
patients aged over 65 years who underwent craniotomy
for intra-axial tumour, the death rate was 3.8%, and
worsening of the neurological state occurred in 16.3%
and medical complications in 28.8% [13]. Surgical treat-
ment for elderly patients clearly carries the risk of a
worse outcome and a high complication rate. No signif-
icant improvement of survival time was found in 40
patients aged over 65 years treated by aggressive surgery
plus radiotherapy compared with 88 patients treated by
stereotactic biopsy plus radiotherapy [7]. In their series,
the optimal treatment with resection plus radiation for
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elderly patients with glioblastoma resulted in an average
survival of 30 weeks. In contrast, our results demonstrate
that patients treated by gross total resection had a sig-
nificantly longer median survival time (19.3 months)
than patients with partial resection or biopsy (8.5
months) (P <0.0001). Gross total resection was obtained
in more patients after the introduction of MR imaging,
suggesting that pre-operative MR imaging with or with-
out functional mapping provides more precise anatomi-
cal and/or functional information, and contributes to
more thorough surgical resection.

Qur study indicates that pre-operative as well as post-
operative performance status is also a significant contrib-
uting factor for better prognosis. Elderly patients with
better performance status (>70 Karnofsky performance
status score) treated by maximal resection and definitive
radiotherapy had a longer survival time than those treat-
ed by palliative radiation and biopsy [10]. Median sur-
vival was found to be longer in elderly patients who
were more functional [1]. Patients older than 70 years
with Karnofsky performance status score of more than
70 may benefit from surgical treatment for malignant
astrocytic tumour followed by reduced doses of limited
field radiotherapy [11].

We propose, based on the findings of this retrospec-
tive study that thorough surgical resection should be
considered even in elderly patients with malignant astro-
cytic tumour if their performance status is good and
preoperative evaluation by MR imaging is available,
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Object. The authors reviewed their 14-year experience using stereolactic radiosurgery for the treatment of heman-
gioblastomas and define the role and the proper strategy for radiosurgery of this condition.

Methods. This is a retrospective study of 38 hemangioblastomas in 13 patients. Seven patients had von
Hippel-Lindau disease. All patients have undergone at least one follow-up visit. The median and mean tumor volumes
were 0.23 cm? and 0.72 cm® respectively (range 0.004::4.84 cm?). Twenty-eight tumors received 20 Gy to the margin,
and the remainder received 18 Gy. The median ¢linical follow-up period was 36 months (range 3-15% months).

No patient died. The survival rate was 84.6% (11 of 13 patients). The actuarial 5- and 10-year survival rates were
both 80.8%. The median radiological follow-up period was 35 months (range 7-147 months). Only one tumer
increased in volume 24 months after treatment in association with an intratumoral hemorrhage. The tumeor control rate
was 97.4% (37 of 38 tumors). Actuarial 5- and 10-year control rates were both 96.2%. New lesions and/or those
increasing in size outside the irradiated area were discovered in five patients (38.5%). Nine tumors revealed peritu-
moral contrast enhancement which was seen more frequently in larger tumors with a volume greater than 0.5 cm?
{p = 0.0034).

Conclusions. Gamma knife surgery is a safe and effective method to control hemangioblastomas for as many as 10
years. Higher doses and smaller tumors probably contribute to good outcomes. Recurrence outside the original irradi-
ated area is common. Peritumoral contrast enhancement may be seen in larger tumors. The authors recommend regu-
lar imaging follow up and earty repeated treatment in the face of new or growing tumors.

Key WorDps » stereotactic radiosurgery <+ gamma knife surgery + hemangioblastoma «

von Hippel-Lindau disease

EMANGIOBLASTOMAS are rare benign tumors of the
H central nervous system that usually occur in the pos-
terior fossa or upper cervical spinal cord. Ap-
proximately 20% of patients with intracranial heman-
gioblastoma have VHL disease, and they typically suffer
from multiple tumors. Resection is the treatment of choice
for most hemangioblastomas; however, their vascularity,
critical locations, and multiplicity sometimes tmake resec-
tion a less attractive alternative, particular in patients with
VHL disease. Conventionally fractionated radiotherapy
has been used for the treatment of residual or unresectable
hemangtoblastomas. Sung, et al.,’ reported 10-year survival
rates of 56.5 % and 27.3 % in patients who received 40 Gy
or more and 36 Gy or less, respectively. They recommend-
ed a dose of 45 to 50 Gy over a period of 4.5 to 5 weeks.
Recently, stereotactic radiosurgery has been used for the

Abbreviations used in this paper: GKS = gamma knife surgery;
MR = magnetic resonance; VHL = von Hippel-Lindau.
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treatment of hemangioblastomas.'-* Although the authors of
these few articles documented encouraging outcomes after
radiosurgery, the long-term results have not been previous-
ly investigated nor have long-term appropriate strategies for
the use of radiosurgery been established. In this report, we
have undertaken a retrospective review of our 14-year expe-
rience and attempted to define the role of GKS and the
proper strategy in this disease.

Clinical Material and Methods

Thirteen patients with 46 hemangioblasteimnas underwent
GKS in a series of 15 treatments at the University of Tokyo
Hospital between June 1990 and Marcit 2004. We evaluat-
ed all patients (38 tumors), each of whom has undergone at
least one follow-up visit (Table 1). There were ten men and
three women. There were seven patients with VHL disease.
The mean patient age was 43.4 years (range 26-84 years).
All patients had undergone between one and four open surg-
eries before GKS, and diagnoses in all cases had been con-
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TABLE |
Patient characteristics

Characteristic Value
no. of patients/tumors 13738
male/female ratio 10:3
mean age in yrs (range) 43.4 (26-84)
VHL disease 7
prior surgery 13
priot conventional radiotherapy 1

tumor location
cerebellar hemisphere
cerebellar vermis
brainstern
fourth ventricle
cervical sping
temporal lobe
turnor size
median diameter in mm (range)
median volume in cm® (range)
dose (Gy)
median max dose (range}
median margin dose (tange)

(2]

—m— D L LA N

7.7(2.0-21.0)
0.23 (0.004-4.84)

40 (36-40)
20 (18-20)

firmed histologically at the time of GKS. Only one patient
had received conventional radiotherapy before GKS, at a
dose of 30 Gy. Twenty-six of 38 tumors were located in the
cerebellar hemispheres. The median and mean tumor vol-
umes were 0.23 cm® and 0.72 cn?’, respectively (range
0.004—4.84 cm?).

Gamma knife surgery was performed using the Leksell
gamma knife models (Elekta Instument AB, Stockholm,
Sweden). Treatment planning was performed using KULA
or Leksell GammaPlan (Elekta Instruments AB) and stereo-
tactic computerized tomography or MR images. The treat-
ment protocol calls for the irradiation of the enhanced mass
with 2 margin dose of 20 Gy. In cystic tumors only the
mural nodule is targeted. In this sertes, all tumor margins
were covered by the 50% isodose. Twenty-eight tumors
received 20 Gy to the margin, and the remainder received
18 Gy.

Clinical and neuroradiological follow up were, in princi-
ple, requested 3, 6, and 12 months after the procedure. Af-
terward, follow-up evaluations were performed every 6
months for 2 years and then annually. We defined tumeor
control as lack of enlargement of the solid component on
MR and/or computerized tomography images, regardless of
any change in size of the cystic component.

Actuarial patient survival and tumor control rates were
calculated by the Kaplan-Meier method.

The Fisher exact test was used for nonparametric vari-
ables. The level of significance is p < 0.05.

Results

The median clinical follow-up period was 36 months
(range 3-159 months). Only two patients were followed-up
for more than 5 years, but 12-year follow-up data were
obtained in both of them. Two patients died, 3 and 35
months after the treatment, respectively. The causes of
death were primary lung cancer and pleural carcinomatosis
from a renal cell carcinoma in a patient with VHL disease.
No neurological death was observed. The patient survival
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Fig. 1. Kaplan-Meier curves showing survival rate (upper) and
tumeor control rate (lower) after GKS for hemangioblastomas,

rate was 84.6% (11 of 13). Actuarial 5- and 10-year survival
rates were both 80.8% (Fig. 1 upper).

The median radiological follow-up period in 38 tumors in
12 patients was 35 months (range 7-147 months). No neu-
roimaging studies were available in the patient who died of
lung cancer 3 months after GKS. Only one tumor appeared
to increase in size at 24 months after the treatment. In this
case, intratumoral hemorrhage was revealed on MR images.
It was not clear whether the tumor itself had grown. The
other 37 tumors were centrolied locally. One disappeared,
nine regressed, and 27 remained unchanged. The tumor
control rate was 97.4% (37 of 38 tumors) at the time of the
most recent follow up. Actuarial 5- and 10-year tumnor con-
trol rates were both 96.2% (Fig. 1 lower). Statistical evalu-
ation of the effects of patient characteristics and treatment
factors on survival and tumor control was impossible with
such a small number of patients. New lesions and/or those
increasing in size outside the irradiated area were discov-
ered in five patients (38.5%) during the follow-up period.

Some adverse radiation effects were seen on the follow-
up images. Brain edema was shown adjacent to eight tu-
mors in three patients. With the exception of one case, all
the tumors with radiation-induced edema also demonstrated
peritumoral contrast enhancement. Another two lesions re-
vealed abnormal peritumoral enhancement, These enhance-
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FiG. 2. Magnetic resonance images obtained in a man who underwent a second GKS for two hemangioblastomas in the
left cerebellar hemisphere (another lesion is not shown) (left). Two months later, abnormal peritumoral ephancement
accompanied by brain edema was recognized, and 2 months later (4 months after GKS), the enhancement enlarged (right).

ments arose between 2 and 6 months (median 3 months)
after GKS and improved gradually with conservative man-
agement over 2 years (Fig. 2). This change was recognized
more frequently in larger tumors (> 0.5 cm?) than in small-
er ones. The difference was statistically significant (p =
0.0034). Another possible unwanted change was an in-
crease in the volume of the cystic component, which was
noticed in five lesions between 2 and 36 months after GKS.
One of these patients underwent an operation to resect the
cystic mass. One other patient was transiently symptomatic.

Clinical neurological deterioration occurred in four
patients, including the aforementioned patient with the tran-
sient increase in the cyst volume. Another patient, who was
treated with GKS for four lesions in two sessions during a
13-year follow up as described previously, experienced
transient hydrocephalus due to brain edema with enhance-
ment and was treated conservatively. Symptoms in the other
two patients were caused by new or growing tumors that
had not been treated with GKS.

Discussion

The findings in our series indicate that GKS can be an
effective method for achieving a local tumor control rate of
96.2% at 10 years. Authors of several reports have previ-
ously documented the effect of radiosurgery on heman-
gioblastomas, and the tumor control rate has been between
75% and 100%; however, in none of these studies were the
long-term results such as 10-year tumor control rates
described.!-* Hemangioblastomas are benign, slowly grow-
ing tumors so it can be difficult to judge whether the control
of a tumor by GKS represents an improvement over the nat-
ural course of the untreated disease. In our cases, five
patients developed new lesions and/or their lesions
increased in size. Nonetheless, all GKS-treated tumors were
controlled. Moreover, two patients, who were followed up
for more than 12 years, both underwent a second GKS for

J. Neurosurg. / Volume 102 / January, 2005

new tumors, which arose after the initial treatment. These
findings suggest that GKS can indeed control the tumors;
however, long-term outcomes such as 15-, 20-, or 30-year
survival and control rates will require continuing study.

We have summarized the outcomes of previously report-
ed series and this present study in Table 2. Our outcomes are
comparable to those reported by Niemeld, et al.? and
Chang, et al.' The control rates published by Patrice, et al.}
Pan, et al.* and Jawahar, et al.,? seem to be worse. Patrice,
et al,, and Jawahar, et al., indicated that a higher radiosurgi-
cal dose and a smaller tumor volume significantly con-
tributed to a higher tumor control rate. Chang, et al,, also
described the importance of higher dose. In conventional
radiotherapy, patients who received 40 Gy or more lived
longer than those who received 36 Gy or less.” The median
margin dose in our study and the other two studies with
higher control rates was 20 Gy or more, which was higher
than in the other studies in which the control rates were
lower. An additional factor in the high survival rate in the
current series is the relatively low tumor volume.

In our series, periturmoral contrast enhancement was rec-
ognized on MR images in nine tumors. This change has not
previously been mentioned in any detail. The enhancement
was related to tumor volume. The mechanism of this en-
hancement is not known. Progressive thickening of the inti-
mal layer begins as early as 3 months after GKS.4¢ He-
mangioblastomas have a rich capillary network; thus
congestion due to intimal thickening could lead to an in-
creased permeability of neighboring blood vessels.

Our results suggest that good tumor control may be
achieved with small lesions and a high dose. On the whole,
the development of new lesions or continued turmnor growth
requiring surgery and the development of complications
were all related to larger tumors. The recommended strate-
gy is to choose GKS for smaller tumors. After treatment, we
recommend serial imaging follow up every 6 to 12 months
to ensure that new or growing lesions may be detected when
they are still small.
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TABLE 2
Summary of outcomes after stereotactic radiosurgery for hemangioblastomas*

Tumor Size (range)

Survival Rate %

Control Rate %

No. of
Patients/

Margin

Mean Vol- Dose in Gy

Mean Diam-

Fotlow Up
in Mos (range}

5-Yr  10-Yr

Overall  2-Yr
90.0
88

10-Yr

5-Yr

100.0

r

2-Y

(range) Qverall
20 {5-35)

ome in cm?

eter (mm)
13.5 (6-43)

Technique

GKS

Tumors

Authors & Year

67.5

67.5

80.0

100.0

1000

43 (13-122)
24.5(6-17)
43 (11-84)

/11
22/38

Niemel, et al., 1996
Patrice, et al., 1996
Chang, et al., 1998
Pan, et al,, 1998

31.9

86.0

86.2

15.5 (12-20)
23.2 (1840)
18.4 (12-24

0.97 (0.05-12)

GKS or LINAC

LINAC
GKS

92.3
92.3

96.6
69.2

1.6 (0.07-65.4)

20 (2.5-55)

29 (24-36)

13/29
1320
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Conclusions
o0
= Gamma knife surgery is a safe and effective method 1o
control hemangioblastomas and achieve local tumor contro]
— of 96.2% at 10 years. Higher doses and smaller tumors
L8 probably contribute to better outcomes. Recurrence outside
the original GKS-treated area is common and was seen in
a five patients (38.5% in this study). Peritumoral contrast
@ enhancement is related to larger tumors and resolves with
conservative management. Regular imaging follow up s
oo\ . T
3 important so that subsequent treatments, if needed, may be
used on smaller lesions, which respond better.
o
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Abstract Purpose: Previously, we conducted a nation-
wide survey of primary central nervous system lym-
phoma (PCNSL) treated between 1985 and 1994 in
Japan. In the present study, we conducted further
investigations of PCNSL patients treated between 1995
and 1999 to clarify possible changes with time in the
clinical features, treatment, and cutcome of this disease.
Methods: Thirteen Japanese institutions were surveyed,
and data on 101 patients with histologically-confirmed
PCNSL were collected. These data were compared with
those of 167 patients treated at the same institutions
between 1985 and 1994. Results: Regarding patient and
tumor characteristics, the proportion of patients with
good performance status (PS) was significantly higher in
the group treated during 1995-1999 than in that treated
during 1985-1994, but other characteristics were not
significantly different. Regarding treatment, more
patients in the more recent period (66%) received sys-
temic chemotherapy than those in the preceding period
(53%, P = 0.049), For all patients, including those who
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did not complete radiotherapy, the median survival time
was 17 months and 30 months in patients treated
between 1985 and 1994 and those treated between 1995
and 1999, respectively, and the S-year survival rate was
15% versus 31% (P = 0.0003). In both patient groups,
higher age and tumor multiplicity were associated with
poor prognosis in multivariate analysis. In patients
treated between 1995 and 1999, those who received
systemic chemotherapy showed significantly better
prognosis than those who did not (P = 0.0049), but the
difference was not significant in multivariate analysis (P
= 0.23). Conclusions: The high survival rates observed
in the present survey are comparable with those of recent
prospective studies employing intensive chemoradio-
therapy. The improvement in prognosis appeared to
result, at least in part, from the increase in the propor-
tion of patients with better PS. Since the clinical feature
and treatment outcome of patients with PCNSL can
thus change with the era, historical control data should
not be used in comparing different treatment modalities.

Keywords Brain neoplasm - Lymphoma - Primary CNS
lymphoma - Radiotherapy - Chemotherapy

Introduction

Primary central nervous system lymphoma (PCNSL) is
increasing and is becoming one of the most important
tumors in neuro-oncology. Radiation therapy has been
the standard treatment for PCNSL until recently, but
the outcome of patients treated by radiation alone has
not necessarily been satisfactory (Shibamoto et al. 1990;
Reni et al. 1997, Hayabuchi et al. 1998; Nelson 1999).
More recently, the use of high-dose methotrexate
(MTX)-containing chemotherapy before radiation
appeared to have gained some success in obtaining
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long-term survival (Glass et al. 1994; Blay et al. 1998;
Brada et al. 1998; Abrey et al. 2000; Ferreri et al. 2000:
O’Brien et al. 2000; Reni et al. 2001; Bessel et al. 2001;
Caldoni & Aebi 2002; DeAngelis et al. 2002). However,
there has been no randomized trial suggesting the
superiority of the combined modality treatment over
radiation therapy alone, and a recent study by a German
group suggested a high rate of pro%ressivc disease during
treatment with 6 courses of 8 g/m* of MTX (Herrlinger
et al. 2002). Therefore, the benefit of high-dose MTX
appears to remain uncertain. Since the clinical features
of PCNSL appear to be changing with time, it may not
be reasonable to consider that combined MTX-con-
taining chemotherapy and radiation is superior to radi-
ation alone, by comparing the results of combined
treatment with the historical control data in patients
treated by radiation therapy alone,

Previously, Hayabuchi et al. (Hayabuchi et al. 1998)
conducted a nationwide survey of PCNSL in Japan
treated between 1985 and 1994. The findings on 466
patients were previously published. Considering the
increasing importance of this disease, we organized a
research group consisting of 13 institutions to carry out
both retrospective and prospective studies on PCNSL.
As a first study of this group, we collected data on
PCNSL patients treated between 1995 and 1999 at these
institutions. In addition to analyzing these data on 101
patients, we compared the data with those on 167
patients from the previous survey treated between 1985
and 1994 at the same institutions, to investigate changes
in the clinical feature, treatment modality, and outcome
between these eras,

Materials and methods

Subjects of the present survey were patients with histologically-
proven PCNSL who received radiation therapy between 1995 and
1999. Those who did not complete the planned radiotherapy were

Table 1 Patient, tumor, and treatment characteristics

included. Clinical characteristics, treatment and prognosis of each
patient shown in the Results section were asked using a detailed

‘questionnaire, Data on 101 patients were collected from 13 insti-

tutions. For comparison, data on 167 patients treated in the pre-
ceding 10 years, i.e., between 1985 and 1994, at the same
institutions were obtained from the data source of the previous
nationwide survey (Hayabuchi et al. 1998) and were analyzed. Data
regarding tumor size (maximum diameter at diagnosis and before
radiation therapy) was asked for in the present survey, which had
not beeo done in the previous survey. As often happens with such a
survey. a number of the items were nnanswered by the investiga-
tors. Various chemotherapy regimens had been used, and were
categorized as follows: (A) cyclophosphamide, vincristine, and
prednisolone (COP) or COP plus doxorubicin (CHOP/VEPA); (B)
intravenous methotrexate (MTX) alone or MTX-containing regi-
mens. The drugs included in regimen A had often been used in
combination with MTX, and such regimens wete categorized into
this group; (C) cytarabine plus procarbazine; (D) nitrosourea-
containing regimens. Some of the drugs in regimen A had been
used in combination with nitrosoureas, and such regimens were
included in this group. When MTX had been used in combination,
the regimen was categorized into group B; (E) cisplatin plus
etoposide; and (F) Single use or combination of miscellaneous
other agents not included in the above groups. For analysis of
treatment results, regimens C-F were grouped together. Differences
in patient, tumor, and treatment characteristics between groups
were examined by Fisher’s exact test.

Survival rates were calculated from the date of starting radio-
therapy using the Kaplan-Meier method, and differences in pairs of
survival cutves were examined by the log-rank test. Multivariate
analysis of prognostic factors was carried out using the Cox pro-
portional hazards model. In doing multivariate analysis, patients
were divided into two groups, and all the parameters were entered
as dichotomous variables. All statistical analyses were carried out
using a computer program, Stat View Version 5 (SAS institute,
Cary, NC, USA).

Results

Table | shows patient, tumor, and treatment charac-
teristics in the two groups treated between 1985 and
1994 and between 1995 and 1999. There were more
patients with better WHO performance status (PS) score
in the group treated between 1995 and 1999 than in the

Characteristic 1985-1994 1995-1999 P

Gender Male/fernale 97/70 67/34 0.20

Age (years) <60/= 60 83/84 53/48 0.71
Median (range) 60 (15-84) 59(15-84)

Performance status 0-2/3.4 69/95 60/41 0.0078

Lactate dehydrogenase Normal/high 49/34 50/30 0.75

B symptom Yes/no 16/133 11/81 0.83

Phenotype B/T 75/8 79/6 0.59

Tumor number Single/multiple 103/63 56/43 0.44

Maximum tumor diameter At diagnosis - 3(1.5-9)

Median (range) (cm) Before radiation - 3(0-9)

Radiotherapy Completed/not completed 158/9 97/4 0.77

Radiation field Whole brain/partial brain 146/21 92/9 043

Spinal radiation Yes/no 15/152 4/97 0.15

Total dose (Gy) <50/250 54/113 28/73 0.49
Median (range) 50 (2-70) 50 (6-80)

Whole-brain dose (Gy) <40/240 70/97 42/59 1.0
Median (range) 40 (0-54) 40 (0-60)

Chemotherapy Yes / no 78/70 65/34 0.049




Table 2 Chemotherapy regimens {COP cyclophosphamide, vin-
cristine and prednisone, CHOP/VEPA COP plus doxorubicin)

Regimen 1985-1994 1995-1999
COP, CHOP/VEPA 35 (45%) 25 (38%)
Methotrexate-containing regimens 18 (23%) 27 (42%)
Cytarabine and procarbazine o 7(11%)
Nitrosourea-containing regimens 13 (17%) 2 (3%)
Cisplatin and etoposide 8 (10%) 4 (6%)
Miscellaneous drugs 4 (5%) 0

group treated in the preceding 10 years, but the other
patient and tumor characteristics did not differ signifi-
cantly between the two groups. Radiotherapy charac-
teristics were similar between the two groups. During
both study periods, more than 85% of the patients were
treated with whole-brain irradiation with or without
focal boost, and the median total and whole brain doses
were 50 Gy and 40 Gy, respectively. Whole spinal irra-
diation was employed in less than 10% of the patients.
On the other hand, more patients seen between 1995 and
1999 received systemic chemotherapy than those seen
between 1985 and 1994 (66% vs 53%, P = 0.049).
Table 2 shows chemotherapy regimens used in the two
groups. The use of MTX-containing regimens appeared
to be increasing recently. However, a high dose of MTX
(>2 g/m® per administration) was used in only 14 pa-
tients (14% of all patients) treated between 1995 and
1999,

Figure 1 shows overall survival curves for all patients
in the two groups. Patients in the present survey had
significantly better survival rates than those in the pre-
vious survey (P = 0.0003); median survival time was 30
vs 17 months, and the 3-year survival rate was 46% vs
24%. The 5-year survival was 31% and 15%, respec-
tively. Table 3 summarizes survival data in the two
groups according to potential prognostic factors. In
both study periods, patients with ages <60 years, PS 0-
2, or a single tumor showed significantly higher survival
rates. Patients with normal lactate dehydrogenase
(LDH) levels or without B symptom had better prog-
noses than those with high LDH level or with B symp-
tom, respectively, in the group treated between 1995 and
1999, but not in those treated during 1985-1994,

To analyze the influence of treatment-related factors
on outcome, patients who did not complete radiother-
apy (and died soon) were excluded. In patients treated
between 1985 and 1994, those who recetved partial-brain
radiation, spinal radiation, or whole-brain dose <40 Gy
showed better prognoses, but these phenomena were not
observed in patients treated between 1995 and 1999,
Figure 2 shows survival curves according to the treat-
ment modality, i.e., radiation alone vs radiation plus
chemotherapy. In patients treated between 1985 and
1994, the two groups showed similar prognoses. In pa-
tients treated between 1995 and 1999, however, those
who received radiation plus chemotherapy showed
significantly better survival than those whe received
radiation alone. Among these patients, 61% of the
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Fig. 1 Survival curves for patients with primary central nervous
system lymphoma treated between 1985 and 1994 (- - -e- - -} and for
those treated between 1995 and 1999 ( o ). The
difference was significant (P = 0.0003)

T
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patients who received radiochemotherapy were younger
than 60 years, but 39% of those treated with radiation
alone were younger than 60 years (P = 0.050). Similarly,
64% of the patients who received radiochemotherapy
had a PS 0-2, but 55% of those treated with radiation
had a PS 0-2 (P = 0.50). Figure 3 shows survival curves
according to the chemotherapy regimens. In patients
treated between 1985 and 1994, there was no significant
difference in survival curves according to the regimens.
On the other hand, there was an overall difference
in those treated between 1995 and 1999 (P = 0.018).
Patients receiving MTX-containing regimens showed
better survival than those treated with CHOP/VEPA or
CQOP (P = 0.0071).

Multivariate analyses were performed for potential
prognostic factors, which were significant in univariate
analyses (Table 4). Factors concerning the radiation
field and spinal radiation were not included because of
the small number of patients in one of the groups. In
both patient groups treated during 1985-1994 and 1995—
1999, age and tumor number were suggested to be sig-
nificant prognostic factors. PS and LDH level did not
reach statistical significance. The radiation dose to the
whole brain and chemotherapy did not prove significant
in patients treated between 1985 and 1994, and in those
treated between 1995 and 1999, respectively.

Discussion

The most significant finding of this study appears to be
that patients treated between 1995 and 1999 showed a
significantly better prognosis than those treated between
1985 and 1994. Comparison of the patient and tumor
characteristics revealed that there were more patients
with better PS between 1995 and 1999 than between
1985 and 1994. This may be due to the earlier diagnosis
of the disease in recent years and improvement in gen-
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Table 3 Survival data according to potential progunostic factors (MST median survival time in months, 5-YSR 5-year survival rate)

1985-1994 1995-1999
Prognostic factor n MST 5-YSR(%) P n MST 5-YSR(%) P
Gender Male 97 15 8.7 0.13 67 32 3 0.62
Female 70 22 23 34 28 33
Age (years) <60 83 20 22 0.0057 53 44 45 0.0052
2 60 84 13 6.8 48 23 15
Performance status 0-2 69 24 18 0.0015 60 37 32 0.024
14 95 1t 13 41 12 i}
B symptom Yes 16 10 7.5 0.30 11 14 18 0.027
No 133 18 17 81 kY] 35
Lactate Normal 49 22 31 0.17 50 55.5 43 0.0034
debyrdogenase High 34 21 58 30 20.5 (20)®
Tumor number Single 103 22 19 0.0021 56 55.5 43 0.0083
Multiple 63 11 79 43 26 17
Tumor size {cm)* < 3cm - - - - 51 2 33 0.95
>3cm - - - 41 37 31
Radiation field Whole brain 139 17 12 0.026 89 30 3 0.99
Partial brain 19 35 38 8 35 (33
Spinal radiation Yes 15 3 17 0.042 4 - (50) 0.69
No 143 17 13 93 30 30
Total dose (Gy) <50 45 16 22 0.79 4 295 26 0.16
250 113 18 13 73 36 a2
Whole-brain dose <40 61 24 22 0.025 38 32 26 0.83
(Gy) 240 97 14 11 59 30 32
Chemotherapy Yes 65 18 19 0.63 64 k)3 40 0.0049
No 74 19 4 31 25 (14)
? Maximum tumor diameter before radiation
Figures in parentheses are 4-year survival rate
!4 1985-1994
11 1985-1994
5 4
.5 1
— <
« 5> 01
> 0 4 - - r T L T
T ' . — r r ' o 24 48 12 96 120
E ° 24 48 72 96 120 s 14 19951099
2! 1995-1999 @
1 5 1
5
0 1 °1, v :
o 24 @ 72 2 " .
Months
Months
Fig. 3 Survival curves according to chemotherapy regimens.
Fig. 2 Survival curves according to the treatment modality, ] : cyclophosphamide, vincristine, prednisolone *
: patients treated with radiation alone, - - -»- - - :  doxorubicin, - - -e- - - : methotrexate—containing regimens, - - -A- - -

patients treated with radiation and chemotherapy. The difference
was significant in the group of patients treated between 1995 and
1999 (upper panel, P = 0.63; lower panel, P = (.0049)

: other regimens. The difference among the curves was significant in
the group of patients treated between 1995 and 1999 (upper panel,
P = 0.32; lower panel, P = 0.018)
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Table 4 Multivariate anayses for potential prognostic factors that were significant in univariate analysis

Factor

1985-1994 (n= 154)

1995-1999 (n= 72)

P Relative risk P Relative risk
Age (<60 vs 2 60 years) 0.036 1.4% (1.03-2.15° 0.047 2.07 (1.01-4.22)
Performance status (0-2 vs 3.4) 0.13 1.36 (0.92-2.01) 0.13 1.77 (0.85-3.68)
Lactate dehydrogenase (normal vs high) - - 0.13 1.70 (0.86-3.34)
Tumor number (single vs multiple) 0.0093 1.67 (1.13-2.45) 0.0032 2.82 (1.42-5.62)
Whole-brain dose (<40 vs = 40 Gy) 1.28 (0.86-1.91)

0.22
Chemotherapy (yes vs no) -

0.23 1.53 (0.32-1.31)

*Figures in parentheses are 95% confidence intervals

eral care including corticosteroid therapy and less
aggressive surgery. Since PS was a significant prognostic
factor in univariate analysis, it is suggested that the in-
crease in the proportion of better PS patients may, at
least in part, have contributed to the improvement in
prognosis in patients treated between 1995 and 1999,
Age, PS, and tumor multiplicity are well-known
prognostic factors for PCNSL (Corry et al. 1998; Hay-
abuchi et al. 1998; O'Brien et al. 2000). The present re-
sults of univariate analyses agree with these previous
observations, although the influence of PS did not reach
a significant level in multivariate analysis. Patients with
a high LDH level treated between 1995 and 1999 showed
a poorer prognosis than those with a normal LDH level
in univariate analysis. However, LDH was not a sig-
nificant factor in patients treated between 1985 and
1994, as also shown in the multivariate analysis of pa-
tients treated between 1995 and 1999. The previous
analysis of 466 patients in the nationwide survey sug-
gested an association of high LDH level and poor
prognosis in both univariate and multivariate analyses
{Hayabuchi et al. 1998), so LDH may be a potential
prognostic factor which is certainly weaker than age, PS,
and tumor multiplicity. A similar finding was obtained
regarding B symptom. In the newer survey, we investi-
gated the influence of tumor size, but it did not appear to
have a significant influence on patient outcome.
Regarding the method of radiation therapy, patients
who were treated with a partial-brain field showed a
better prognosis than those treated with a whole-brain
field in the group treated between 1985 and 1994. Shi-
bamoto et al. (Shibamoto et al. 2003) recently discussed
the possible benefit of using partial-brain irradiation,
especially in patients with a single lesion. Due to the
retrospective nature of the present study and the small
number of patients who received partial-brain irradia-
tion, no conclusion should be drawn regarding radiation
field, but aveoiding whole-brain radiation may be a
future topic in the treatment of PCNSL. The observa-
tion in the earlier period that patients who received
spinal radiation and those who received whole-brain
doses of less than 40 Gy had a better prognosis are
paradoxical, and it is suggested that these observations
would represent patient selection bias, which is often
seen in retrospective analysis. As has been suggested by

previous findings (Nelson et al. 1992; Hayabuchi et al.
1998), a higher dose of radiation did not appear to be
associated with survival improvement.

In patients treated between 1985 and 1994, those who
received radiation alone and those who received
radiation plus chemotherapy showed a similar progno-
sis. On the other hand, in patients treated between 1995
and 1999, those who received radiation plus chemo-
therapy had a significantly better prognosis than those
who received radiation alone. However, the effect of
chemotherapy was not significant in multivariate anal-
ysis. Since younger patients were more often treated with
combined radiation and chemotherapy, this may be one
of the reasons why the effect of chemotherapy was not
supported by multivariate analysis. Analysis according
to chemotherapy regimens suggested a possible advan-
tage of MTX-containing regimens over conventional
CHOP or similar regimens. Several studies have
suggested the ineffectiveness of CHOP or similar regi-
mens, especially when given before radiation (Schultz
et al. 1996; O’Neill 1999; Mead et al. 2000), although
post-radiation CHOP requires further investigation
(Shibamoto et al. 1999). The present findings suggest
that systemic chemotherapy with weak or moderate
intensity may not be beneficial in PCNSL.

The findings of the present study revealed that the
treatment outcome for PCNSL varies greatly with the
era. Although most of the chemotherapy regimens used
were of mild or moderate intensity and only 14% of
the patients received high-dose-MTX-containing che-
motherapy, the 5-year survival rate of 31% for all
patients treated between 1995 and 1999 (including
those who did not complete radiotherapy) were equal
to that recently reported by the Radiation Therapy
Oncology Group (DeAngelis et al. 2002) or those of
other series using intensive combined modality treat-
ment including high-dose MTX (Brada 1998; Bessell
et al. 2001). Therefore, it appears to be inappropriate
to discuss the usefulness of treatment modality by
comparing with the historical control data. There have
been no major randomized studies, except for a small
one {Mead et al. 2000), regarding the benefit of com-
bining chemotherapy with radiation, but to confirm the
efficacy of chemotherapy, randomized studies appear to
be necessary.
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BB E AL, (RO ZRITHRIGHE T
RIER AR DA H IR 2 A2, B GHH
o THEDE b o Fofitd, TGS - D{SIE
BRI 4 E DG T, T EORRLH
HEN, MO BEHTEDLEMAETL T
% .

3ID-CRT &3, ARESICE L “SEWilET
g SN AHWED CTEBIZE SV, B
=4y ML ) A7 EFFED (organs at
risk volume} OFMZEMEIE L HET L. Th
G & TR L 25 2 O Sk TBRIEE N7
AT, W% =TI &IEM 2 i
SRRt 24T 5" EER LTV D, fiko
BUEG Y BRI & DR D E &
LTHh by =5y PAOHRIIA L3 57
DIZHL, “F =4y b LB IEH R 2 Ot
FREL T b, FHIShZRTme %
THIEIZE->T, BRI 2 i
T5" X9, WBERIEIRRE LR e &P

35142, MEERBATEEH (Intensity-
Modulated Radiotherapy : IMRT) Ti3 “¥ —4" v
b DHNTROFEN % FGHR Y & KFEE ) R & I,
O L FAHRR £ 27 (prescribe) L7-#
2, TR I & o TR 2 B Hih ik
ETDHT ek, EILuloMno%E
B, TR OERZ I D TiRE k) oD
b5,

bo kb METHH5—4 v PORERBY
T, ST % HEAT 3 2 BT R I (2 354 F
BRWMDERETMET B 22012, (BRI
BoOM—TbhC &, BEMHINATVWES
ICRU Report 62% (2 X 5L TRE LR
A SN TV S, BUHRGRIC b b ¥ —
iy b OIFIZBWTIE, ICRU Report 62 12
VIR EFRELTYLH (), F0HEKR
GIVSCTVLITVS PTVOIIIZKELL 2 Y,
FRET BEES T OMMA - SLIE, BRFE
MLl Y R223ENLEE Lo/, 72k
ZAE, FEAMEARES % & BYERT I o B BB IR B 72,
SEREPERANEES 23 3 B B S HRIBRHI BV T
2, CTVIEGTVIZIRY 2o 2k i3,
=5y FOREILBCTEELRHEETO
WH{EBHITH D, CTRMRI, PETIZEE T

(DGTV @ YRLMRTL kit

(2)CTV  BEE{ER

(3rmv 1 AR
CTV +intermal margin

(4YPTV : JHEEErfkER
ITV + st up margin
(S)TV : iy
(6)1v ; MOHAR

@ ICRU Report 62 (B I MHEARICH DD ¥ —
v FORE

N1 BSEARICODDDI S-Sy bORE

GTV:Gross Tumor Volume B R T & MG AARET A L S h 3
PATERR B R 4F8 A it FiR ik
 CTV:Clinical Target Volume | GTV -+ W3 i 3fk e g 00
BEER BRI
ITV:Intemal Target Volume | CTV IZRZZBIIIN T 5 margin Ti0A 2-EIATIERT
PRI IR CTV +1IM
 PTV:Planning target volume | [TV IZBHB LWL~ 20l &b LizMNT 2
| RTEERA IR TIEMS T RR LT
’ ITV + SM

IM:internal margin : FEEEBPHBENH S L ILERE CHEARBEOBIICH H S margin
SM:set up margin | MEOEMICH T IIERELC»HD S margin
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3" Molecular Imaging %* Functional Imaging &>
Te R CREEORE - RFEH AR ER AR OtEE
R EE L ERET ORI ER IR T,

BHRETEOBERIIBWTIE, ERIIEGIETE
7o TREFM i L (forward planning},
FOLIEIC L b BOEGHETE RN L Tw i,
VAR, MEERE LS L ISHEHRE T Rt
T % inversed planning ZFEBL L T 5, iGHGET
B ORI, RRSAEESMIERRI e A
F &% 4 (Dose-Volume Histogram:DVH) A%
BEN, =7y FORBOEELRY A R
DEFHTOMMMII LRI TS, TCP
{tumor control probability) %* NTCP (normal tis-
sue complication probability) @FH LT TH
5.

3D-CRT L, ¥—% v b~OMEOHHET
fEE LATERICORREDL AL L) 545, £
OMMIC & Y BETHE oM EAL A 3 5
BIZBWTR, Gl bigsEalL
ki oz, 3D-CRT I HACTHRE S W LK
Mate, EAHGHRERSY, non-coplanar B %
PI=RICHET, HHETHIE S AR
4, 7 A A CHE SN Cyberknife & & &
Tha, HHELYICEINEIFEEBEEE, "HF
BV LRFRE - L flnZRTE2WwLE
KFEHMEAH O ORI BT, CORSIMm
6 BT HBEEERIRAY — 7 v PRI
LTWAEHE" tEfRENn TS, CT-simu-
lator, {AFETEIEENE, RHTEREERTLL
HOTNF) -7 A —%— (Multi-leaf
Collimator: MLC) %#EL7cE#ERE A v b
J—rOEICL Y, FAERGETRE 2D,
& DRI HER L T4, non-coplanar [55
SM=RILFEEHT, e BN LEUNAIL
B+ 5 ZRICBHHET, FEIZEF-TRE
BREEAL D LTS LB P H
MAES T, VA 7 BRHFR OB AR T DTl
HHTH 5.

ENHAT#REBES (stereotactic irradiation: STI)
Lk, MR LEHALLREHREER S
WAEHFETHY, BEOBHRERICLELRE
B IR MBS OARE 2 RS A S €00, I
BRI X LB TH L. EAHAHRIG
i, Hr=wrA7IRESN L 1 ETHEFT
eI T HIRET (stereotactic radiosurgery : SRS)
£, FHIL TR 52 BIHRGER (stereo-
tactic radiotherapy:SRT) I KM S5, EfLl
THHEVIRMHELTHE, OQREDLVIEE
NICEE SR BEERICBWTHE .0 EE
WENIIHOLVATATHLZ L, @FEME
Flitr g A RABERE AV TETHS
Ck, @REHBOHIHGHEN 1 ~ 2 mm
LANTHSZ L, @it %l LT LEEEE
BrRoZk, 2EMErLNTVS. fkblst
DEEIEMRSHREFRIC L T, ORgE
BOBHMOHESE 1 mm bR THELI L,
@ity VT TOREMNES, WHANE
RERIZE Smm 275, TFREAIMNIZE 10mm
SO ETE TS 2 LA, FRITEiiR
BAFRS»LRES TV D,

HywF4 71 201{HD Co® L Hilhb y BA
FOHLIEET L L EEFShTWwa, TR
[E %2 F O Leksell stereotactic frame % V>, 2
BIRGEEE 0.1 mm & 2 EDORAHRGBRET
5. SRS E— AR BRHEMNOEMINELS
(Linac) £flVa I Lickh¥RL, LHH—
LEBESACKELCBITFNTEL 2o
Lars Leksell & DIEFERAVN ST IDBHH L
THEREA LD, BER 1 ERSSTeEE 2
B9 LVIHERMSRSODETIFE Lo TS,
Lo TEDOIAENT 200, HRFER
3em AT & SNBGENEN,

SRT 37 EIERGHC X h iEF R (IR
O FREMAEF ORFHE) A ELHEVIR
SHR A2 LQ (linear quadratic) €7 N &
mELTWD, | fREL BT L & DiEE
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46 | (30) /NEHBHE - K67 - 4

Ad Vo= N HRERC K D EY
L,

SE LRI AT ) TR E AR,

Flickinger & ¥ OBIEHIRAF AT 2855 & 1y,

FOREEFEASTERIIIC L2 Lo h
RIS R B AR & OBLIERRIZ L D 1
M ROMERAHER I T WD, BIER O
ENL R A D
BIZE Y, TOBROEHENE LT MM T S

7Y,

i, @Rl e Facme

AP ST ITETLATNS,

RTINS TI IR

WRERTRETH
FIEEATSRS X W HBuhEMHH Y, 5 F
STELRTRAFETHOZODIZL STV,
BRTHEIIZ B
WTREMERGLELIONTVE, FIERIGIE

RS O =Rt G a BT E

/ANR D i B 555 T {3 Astrocytoma 41 B IR 2

PIZBWTIE, Tk

b o &L %, DWWT Medulloblastoma B3 BE,
F#NE% Germ Cell Tumor H5%5 <,

PR O
SR ORI & B R

'—)1::[3}'(:15(3 D—ERE L THAHRIGNAMIA s h b

EMEATHR D DR ATE
b, FAEHGE & MM BIRRE O B~ B
wEEMT B2, BUBHMARE & B R O ik
fbz@d S LA Me3hTns

RGBT S

Children's Oncology Group (COG) @ Low-

oty gd > Pabedadoonn 3

¥ 2 Intergroup Rhabdomyosarcoma Study Group OEIFRIIRICH I SIRLEFPI B OB LA M Guidelines

| AR ERER £ R R VAR =7y My 430y L LR |
VRS T age < 3yrs = 40 Gy 1.5 ~ 2.25 Gy/Fr/day VAC, VA, VACA
(1972 ~ 78){ age < 6yrs and < 5 em = 50 Gy whole muscle bundle or lumor -+ margin Overall S-year survival 55%
‘ age > 6 yrs or > 5cm = 55 Gy no difference in focal controt
age > 6 yrs and > 5 cm = 60 Gy Immediately : Groups 1 and 11
; Week 6:Groups I and V
IRS I Group I = no RT. 1.5 ~ 2.25 Gy/Fr/day VAC, YA, VadrC-YAC
(1978 ~ 84}| Group I = 40-45 Gy. GTV +2¢m Overall 5-year survival 63%
Group 10 ¢ age < 6yrs and < 5 cm = 40-45 Gy | Week 0:Group I Botryoid89 %,
Embryonal 68 %,
age > 6 yrs or > 5 em = 45-50 Gy Weck 6:Groups I and IV Alveolar 52%, Other 55%
age > 6 yrs and > 5 cm = 50-55 Gy
IRS [T Grp I FH-no RT. GTV+2cm VAC, VA, VadrC-VAC,
{1984 ~ 88) VAadr
Grp 1 UH/I 41.4 Gy. Day 0:PM with CN palsy, BOS crosion, CDDP/VPL6
intracranial exiension.
Group H varied by age, size but all < 50.4 Gy. Week 2:Group I FH/Group [ orbit and H/N.| VadrC-VAC + CDDP
Week G:all others Overall 5-year survival 71 %
RSV Group 1, Siage 1/2-no RT. GTV +2¢em VA, VAC, VAl VIE
(1991~ 97} Group 1, Siage3/H-41.4 Gy CRT. Day 0:PM with CN palsy, BOS erosion, Overall 3-yr FFS T7%
intracranial extension.
Group [l randomized to Week 12:all others No difference in focal
control with
50.4 Gy CRT vs 59.4 Gy HRT (1.1 Gy BID) CRT vs HRT.
RS V Experimental dose reductions for selected palients: | GTV + 2cm Low risk:VA, VAC
(1999 ~ 04)] Group I alveolarfundifferentiated 36 Gy Day 0:PM with intracranial extension only | lntermediate Risk:
Group I NO:36 Gy Week 3:low risk, VAC vs VACNTC
Group I orbitfeyelid: 45 Gy week 12:intermed:ate,
Group I second look surgery
negative margins: 36 Gy week 15:high risk
microscopically + margins: 41.4 Gy
Group Il requiring 504Gy:
volume reduction to initia] GTY + 5 mm
at 36 Gy if NO, and at 41.4 Gy if N +

7



Grade Glioma 1233 2 R RERICB W T 7,
ID-CRT A EH ST ONRFIZLS &”;{5
MR HBRICORMEIA O R TWAS, AR
Glioma DEF I B VT, FE~0EE £ #£14
L CHEHER 0BG F T 20 - 12
A%, 3D-CRT 2 & B IEHHEA DR O NI
I o T, HEHRENO LY ey s Asat
ShTHh, S$HROERRBHAEN SIS,
Medulloblastoma @ 7 A FHC BT,
Craniospinal Irradiation (CSI) HFEHEAHTDH
0, high risk B8 36 ~ 40 Gy, average risk {iF
T 18 ~ 24 Gy #2IE D CS1 &, 54 Gy Hif& D%
LHWH~OBESHATETRHITINT VS,
Children's Cancer Group (CCG) Thifr S 417z
CCGY892 Tid, LFWEOIAIZL b CSIOFR
AT SEER AR AEIT S 0, FORAEH
Hsm ey, #0140 CCGY961 Tld average
risk BETIE, {LFHHEDRRIC 234Gy D CSI & 54
~ 55.8 Gy DHFALBA~OWGH T S vz, &
612 COG T, average risk IF T CSIDO#IED
ik & & $ 12, 3D-CRT 200 L THREEHA~D
IR O RETE %, HRUTEE L D MK+
margin ~HRE 2 BASERAHERE N T D
R I B LA IR SR B AR Ir‘fﬁl
MATFE LT, BEBHOLERENE J?uﬂu\-r- .
2 LR delCharco 512 & hHF 8hTw 3
5 AR ERHIH SR ATIRGH R 45 EILANT 89 %
ToholDIZM L, 45SOERMALEB%EILT
L (p=0.01), 5EEHREAITIRABRGWIR 45
HERT76%Th-7DIZ3t L, 45HZRZD

EBREETLTY (p=0004). TG
OO HRBREEA~DORZRIL, International

Society of Paediatric Oncology (SIOP) & United
Kingdom Children's Cancer Study Group (UKCC-
SG) DFERABTLIHI TS, Sk
KRR TR T AT _E L HRD,

[rravalad IEE Ponscmiy coi Tomtrtmapns it LAY ootit popdt io terhann o Lo LDN MMM

FREMERIES O = RTTGIRa R
STE

EREUmAIE oiGERE, 1970 B0 D G
FEAHRIZ RS S TE Y, RO
& DO ED R T lO
—DTH L.
coma Study Group = X U GHlj & T & 7o M4
AREREOFRZ R o, RaEnE, (b
FL ORI 0L E & b IHR R OB
[ & dtd, -+ /T, IRS-IVTCI3 Group il 33
W, 504 Gy OEiE SR E 594 Gy DEIT
masgt (1.1 Gy % | H 2 WjB344) ATIhgiRey &
#L7:. Donaldson b O TIL ™,
survival (FFS) 35 X U overall survival (OS) &

2212, Intergroup Rhabdomyosar-

failure-free

23 IRS-VEAHRAE Guidelines IC K SEREBOH

Bi9R & DVH - & D
L R AWML HER | DVH |
B £ 3 418 234Gy R
f 4054 3 A L 30.6Gy A
E FE AT PR
é EGIMEE | 468Gy DA
BHEEE T | 46.8Gy A
; Tkt a3
{ piiind 41.4Gy P
I F; 311773 14.4Gy T
AR 41.4Gy v
T A4
LS RS DA
R Bl Wikl 14.4Gy A
LB 4.5 30.6Gy £
B AR £ F 234Gy S
TR T 144Gy A
iRl A —f8 A5Gy E
Sil— 8 | 30Gy (1.5Gy/[) TR
B Bt s
fut: A
i 45Gy LR

CONBRRMERELMBLAGENHERROMET ST
CHFEREATVEV. AR{CERERAROHERERSSIC
Rz e FaSh, BN, FREK, TR, S8, Wi,
LREEAOREDOBERE SIS Gy BREVRREERET
BIEFLELVWEELONS

NSAFEEHE - 2004 4 -

4% (31)]547



