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Abstract. Whole breast radiation therapy (RT) after breast-
conserving surgery is sometimes omitted in Japan; however,
its impact on the outcome has not been properly evaluated. A
multi-institutional retrospective study was conducted to clarify
the impact of RT on local control after breast-conserving
therapy (BCT). Data were collected from 3576 patients from
37 participating hospitals, of whom 1763 were eligible for
analyses. Five hundred and five patients had ipsilateral breast
tumor recurrence (IBTR) and 1258 patients did not. Details
of IBTR were available for 245 of 505 patients who had
IBTR, the location of IBTR was within or adjacent to the
original tumor bed in 168 patients (68.6%). IBTR was
salvaged with partial mastectomy in 119 patients (48.6%).
Second recurrence in the ipsilateral breast was observed in
27 patients (11.0%). Univariate analyses demonstrated that
administration of RT, the resection margin status, hormone
responsiveness, T stage, N stage and stage were significantly
related to IBTR. Multivariate analysis demonstrated that
administration of RT, T stage and N stage were significantly
correlated to IBTR. Among them, administration of RT had
the largest impact on RT and it decreased the risk of IBTR by
77.3%. Omission of RT had the most significant impact on
IBTR. RT should be given as a standard component of BCT.

Correspondence to: Dr Michihide Mitsumori, Department of
Radiation Oncology and Image-Applied Therapy, Graduate School of
Medicine, Kyoto University, 54 Kawahara-cho, Shogoin, Sakyo-ku,
Kyoto 606-8507, Japan

E-mail: mitsumo@kuhp kyoto-u.ac.jp

Key words: breast cancer, breast-conserving therapy, radiation
therapy, ipsilateral breast recurrence

Introduction

The incidence of breast cancer in Japanese women has become
the highest among various cancers and it was estimated that
40675 women were newly diagnosed with breast cancer in
2001. The ratio of patients who undergo breast-conserving
surgery (BCS) is also increasing and BCS has become the
most frequently employed method of initial surgery for breast
cancer in Japan (1). According to the NIH consensus statement,
breast-conserving therapy (BCT) comprises of BCS and
adjuvant radiation therapy (RT). The role of RT in BCT has
been well established as a result of at least 8 randomized
controlled trials and meta-analyses of these trials (2-10).
Moreover, the subgroup of patients who do not receive a
benefit from RT after BCS has not been defined in spite of
various attempts to find such a subgroup. In Japan, however,
~20% of patients who undergo BCS do not receive RT (1).
This number is larger than in the USA (11). One reason for
not receiving RT in Japan is that some surgeons believe that
RT is not necessary if the tumor was resected with an ample
pathologically negative margin and that RT is harmful and
deteriorates the cosmetic outcome. To clarify the impact of
RT on ipsilateral breast tumor recurrence (IBTR) in such
practice in Japan, we collected data from participating
institutions of the Kansai Breast Cancer Radiation Therapy
Study Group (KBCRTSG) and analyzed them retrospectively.

Patients and methods

Study design. This study was conducted as a multi-institutional
retrospective review. The primary endpoint was IBTR,
including those preceded by any form of regional and distant
recurrence.

Patients. Between August 2004 and February 2005, data from
3576 patients were collected from 37 participating hospitals in
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Table 1. Patient characteristics.
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Table II. Details of IBTR.

Patients Patients
with without
IBTR IBTR
(n=505) (n=1258) P-value
Age 49.8+122 49.8+99 N.S.
Method of surgery P=0.082
Quadrantectomy 129 211
Wide excision 362 572
Tumorectomy 8 3
Other 0 2
Unknown 6 470
T stage® P=0.017
TO 4 0
T1 169 402
T2 153 256
T3 3 1
Unknown 176 599
N stage® P=0.000
NO 193 570
N1 121 159
N2 26 15
N3 0 1
Unknown 165 513
Stage® P=0.000
Stage 0 5 0
Stage 1 142 349
- Stage 2a 119 233
Stage 2b 73 71
Stage 3a 27 7
Unknown 139 658
Margin status P=0.000
>5 mm 302 750
<5 mm 139 219
Unknown 63 289
Hormone receptor stastus P=0.000
Positive 236 715
Negative , 184 289
Unknown &5 254
Radiation therapy P=0.000
Yes 356 1146
No 148 69
Unknown 1 43

IBTR, Ipsilateral Breast Tumor Recurrence. 3General rules for
clinical and pathological recording of breast cancer. 14th edition, The

Japanese Breast Cancer Society.

KBCRTSG. The data format was developed by the steering
committee of KBCRTSG and includes patient characteristics,
including clinicopathological findings, method of BCT and
outcome.

Patients with detailed
information of IBTR (n=245)

Locatjon of IBTR ‘
TR/MM:® 168 68.6%
Other than TRIMM 65 26.5%
Unknown 12 49%
Type of IBTR
Nodular 209 85.3%
Diffuse 32 13.1%
Nodular/diffuse 3 12%
Method of salvage
Partial mastectomy 119 48.6%
With RT 36 14.7%
Total mastectomy 102 41.6%
With RT 3 12%
Unknown surgery 6 2.4%
With RT 2 0.8%
No surgery 18 7.3%
With RT 2 08%
Re-IBTR ‘
No 193 78.8%
Yes 27 11.0%
Unknown 25 102%

*True recurrence/marginal miss: Recurrence within or adjacent to
original tumor bed.

Eligibility criteria for this study were as follows: i) Japanese
female, ii) received BCS alone or BCT, including RT, at
participating hospitals of KBCRTSG, iii) has outcome data
regarding both local and systemic control and iv) longer than
5-year follow-up for patients without IBTR.

Thus, 1813 cases without IBTR were excluded due to
shorter follow-up than 5 years. Consequently, 505 cases of
IBTR and 1258 cases of no IBTR were subjected to further
analyses. Of note, 173 of the former and 70 of the latter had
distant metastasis in their disease course. Patient characteristics
are shown in Table I.

Statistical analyses. Univariate and multivariate Cox
regression analyses were used to evaluate the impact of
patient and treatment factors on the endpoint. Pearson's
Chi-square test was used to evaluate the distribution of the
patients' background. A p-value of <0.05 was regarded as
significant.

Results

Details of IBTR were available for 245 of 505 patients
with IBTR (Table II), the location of IBTR was within or
adjacent to original tumor bed in 168 patients (68.6%), in
another location in 65 patients (26.5%) and unknown in 12
patients (4.9%). The type of IBTR was nodular in 209
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Table II1. Univariate analyses.
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No. of available patients RR 95% C.I. P-value
Age 1748 1.011 1.003-1.020 P=0.006
Radiation therapy 1722 0.276 0.229-0.333 P=0.000
T stage 986 1.391 1.121-1.725 P=0.003
N stage 1085 1.808 1.503-2.174 P=0.000
Stage 1032 1.328 1.178-1.498 P=0.000
Margin status 1390 1471 1.194-1.812 P=0.000
Hormone receptor status 1424 0.593 0.487-0.721 P=0.000
Method of surgery 1309
Method (1) quadrantectomy 90.410° 0.000-5.95x10"7 P=0.808
Method (2) wide excision 205.605¢ 0.000-1.35x101® P=0.774
612.053¢ 0.000-4.04x10'® P=0.730

Method (3) lumpectomy

‘Relative risk against method (4) ‘other method’.
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Figure 1. Kaplan-Meier estimate of ipsilateral breast tumor recurrence
(IBTR)-free survival of the patients who eventuaily had IBTR. Note that the
rate of IBTR is fairly consistent through 10 years.

patients (85.3%), diffuse/inflammatory in 32 patients
(13.1%) and a combination of these in 3 patients (1.2%).
IBTR was salvaged with partial mastectomy in 119 patients
(48.6%), total mastectomy in 102 patients (41 .6%), unknown
surgery in 6 patients (2.4%) and no surgery in 18 patients
(7.3%), of whom radiation therapy was used as a component
of salvage therapy in 36 (14.7%), 3 (1.2%), 2 (0.8%) and 2
(0.8%). Second IBTR was observed in 27 patients (11.0%).
Univariate analyses demonstrated that the administration of
RT, resection margin status, hormone responsiveness, T
stage, N stage and stage were significantly related to IBTR.
Univariate analyses demonstrated that the administration of
RT, resection margin status, hormone responsiveness, T
stage, N stage and stage were significantly related to IBTR
(Table III). The test for correlation among these variables
demonstrated that several variables are dependent on each
other (Table IV). Among them, stage was strongly correlated
to T stage and N stage; therefore, RT, resection margin

status, hormone responsive-ness, T stage and N stage were
employed as variables for multivariate analysis using the Cox
regression model. This demonstrated that RT, T stage and N
stage were significantly correlated to IBTR. Among them,
administration of RT had the largest impact on RT and
decreased the risk of IBTR by 77.3% (Table V).

The IBTR-free survival curve was plotted for patients who
eventually developed IBTR (Fig. 1). It revealed that the risk
of IBTR is fairly constant over time both for patients who
received RT and patients who did not.

Discussion

Several factors may influence the risk of local recurrence after
BCT. Among them, administration of RT has been shown to
have a large impact on local control, as shown in this study.
According to a meta-analysis by EBCTCG, the effect of RT
after BCS is highly consistent and reduces the risk of isolated
IBTR by ~70% compared to those allocated to no RT (5).
Other factors which are known to increase the risk of IBTR
include young age, positive resection margin and existence of
EIC.

There have been continuous efforts to identify a subgroup
of patients for whom RT after BCS can be safely omitted. In
the Joint Center for Radiation Therapy at Harvard Medical
School, women considered to be at low risk for IBTR were
prospectively observed without RT after BCS. The patients
in this study had pTINOQ tumor, absence of both lympho-
vascular invasion and extensive intraductal component and
no cancer cells within 1 cm of resection margins. This study
was terminated before it reached accrual goal because of an
excessive number of IBTR. Of note, there were no eligibility
limitations on patient age for this study and these patients did
not receive any adjuvant chemo-endocrine therapy regardless
of the status of hormone receptors (12). Considering that
young age is a known risk factor for IBTR (13-19) and that
systemic adjuvant therapy provides a benefit for local control
(20,21), some patients in this study may not have been at
low risk for IBTR. Previously, the CALGB C9343 trial
demonstrated that it is a realistic choice for the treatment of
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Table IV. Correlation coefficient among factors analyzed.
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Margin status RT HR® T stage® N stage® Stage®

Margin status

CCe 1 0.009 0.038 0274 0.094 0229

P-value 0.748 0.192 0 0.003 ’ 0

N¢ 1390 1373 1185 952 963 953
RT

cC 0.009 1 0.051 0.037 0.066 0.093

P-value 0.748 58.058 0.245 29.029 3.003

N 1373 1722 1397 987 1086 1033
HR

CC 0.038 0.051 1 0 0.025 0.042

P-value 0.192 0.058 0.991 0.447 0.204

N 1185 1397 1424 876 947 914
T stage®

cC 0.274 0.037 0 1 0.201 0.733

P-value 0 0.245 0.991 0 0

N 952 987 876 987 986 987
N stage®

cC 0.094 0.066 0.025 0.201 1 0.785

P-value 0.003 0.029 0.447 0 - 0

N 963 1086 947 986 - 1086 987
Stage®

CcC 0.229 0.093 0.042 0.733 0.785 1

P-value 0 0.003 0.204 0 0

N 953 1033 914 987 987 1033

sHormone responsiveness. *General Rules for Clinical and Pathological Recording of Breast Cancer (13th edition). “Pearson's correlation

coefficient. ‘Number of available data.

Table V. Multivariate analyses.

RR 95% C.I.  P-value
Margin status 1.183 0.898-1.557 P=0.231
Radiation therapy 0.227 0.168-0307 P=0.000
T stage 1293  1.009-1.655 P=0.042
N stage 1.867 1.508-2.312 P=0.000
Hormone receptor status  0.796  0.615-1.029 P=0.082

Number of available data: 848.

women >70 years of age who have early, estrogen-receptor-
positive breast cancer with tamoxifen alone, rather than RT
and tamoxifen, because the benefit of RT is still significant
but very small (22). Thus, a subgroup of patients who have
little or no benefit from RT has not been well defined yet. In
Japan, however, whether to give RT after BCS remains

controversial. Unfortunately, information regarding why RT
was not given was not collected in this study; therefore, it
cannot be rejected that a fear of radiation, which is
characteristic of Japanese patients, caused them to decline
RT, but it is more likely that the presiding surgeons did not
offer RT because they believed that the patient's risk of IBTR
was low enough to omit RT or that the benefit of RT did not
exceed its harm. Consequently, the subjects in this study
might have a bias that patients who did not receive RT had
an apparently lower risk of IBTR than patients who actually
received RT. Therefore, the observed result that the ratio of
patients who received RT was significantly lower in patients
who eventually had IBTR duplicated existing clinical
evidence. In addition, previous meta-analyses suggested that
the addition of RT after BCS significantly improved overall
survival (5,23). Although the rationale for this observation
was not fully explained, it is speculated that reduction of
- loco-regional recurrence leads to reduction of secondary
dissemination to distant sites (23). Thus, omission of RT
especially -in young patients or patients with a high risk of
IBTR, may deteriorate survival. Another interesting finding
in this study is that the risk of IBTR is fairly constant over
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more than 10 years for both patients who received RT and
who did not. Regular check-ups for IBTR may be necessary
after 10 years.

Regarding the characteristics of IBTR, 68.6% occurred
within or adjacent to the original tumor bed, which is
similar to existing observations (16,24,25). Of note, IBTR
was salvaged with partial mastectomy in 48.6%. Although
data are sparse regarding the method of salvage surgery,
partial mastectomy, which is equivalent to breast-conserving
salvage surgery, seems higher than in existing studies (26-29).
This might be related to the fact that 29% (148/505) of
patients had not received RT as initial treatment and RT can
be administered safely after salvage surgery.

This study has several limitations. Almost all patients
who developed IBTR in participating institutes were
registered in this study; however, the completeness of
registration for patients who did not develop IBTR is
unknown in some institutes. Moreover, information regarding
systemic, adjuvant therapy and the details of RT were not
collected for each patient; therefore, substantial bias may
exists regarding systemic therapy and/or the radiation dose to
the tumor bed between patients who had IBTR and patients
who did not. This might have been why the margin status and
young age, both of which are well known risk factors for
IBTR, did not have a significant impact in this study. In other
words, patients with unfavorable tumor factors who had RT
may have had a better outcome than patients without
unfavorable tumor factors who did not have RT. In
conclusion, the results shown in this study, together with
existing evidence, indicate that omission of RT after BCS is
the most significant treatment factor related to IBTR. RT
should be offered as standard for all patients who undergo
BCS. Deterioration of local control and, possibly, overall
survival should be discussed with patients before offering to
omit RT.
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Objective: A nationwide survey was performed to investigate the current pattems of care for
brain metastasis (BM) from breast cancer in Japan.

Method: A total of 351 survey questionnaires were sent to community or academic breast
oncologists who were members of the Japanese Breast Cancer Society as of December
2005. The questionnaire consists of 40 multiple choice questions in eight categories.

Results: Of 240 institutions sent survey questionnaires, 161 (67.1%) answered; 60% of insti-
tutions answered with ‘<5’ patients with BM every year; aimost half (83 of 161) screened for
BM in asymptomatic patients; surgical resection was rarely performed, as ~75% of institutions
(118 of 160 institutions) answered ‘none or one case of surgery per year’; 27% (41 of 154)
preferred stereotactic radiosurgery (SRS) over whole-brain radiotherapy (WBRT) as the initial
treatment in ail cases, although ~70% (100 of 154) of them answered ‘depend on cases’. The
preference for SRS over WBRT mainly depends on the impressions of breast oncologists
about both safety (late normal tissue damage and dementia in WBRT) and efficacy (better
local control by SRS). Eighty-one percent (117 of 144) of institutions did not limit the number
of SRS sessions as far as technically applicable.

Conclusion: SRS is widely used as the first choice for BM from breast cancer in Japan.
Considerable numbers of Japanese breast oncologists prefer SRS over WBRT as the initial
treatment for BM. A randomized trial comparing SRS and WBRT is warranted.

Key words: breast cancer — brain melastasis — stereotactic radiosurgery — whole-brain
radiotherapy

Whole-brain radiotherapy (WBRT) is the standard treat-
ment for most patients with BM. For patients with a single
BM, surgery followed by WBRT is superior to WBRT alone

INTRODUCTION

Brain metastasis (BM) is one of the most devastating com-

plications of cancer and is usually associated with poor prog-
nosis. The incidence of BM is high among patients with
breast cancer, 10—20% in general (1). The incidence of BM
in patients with HER2/neu over-expression is considered to
be especially high, around 25-40% (2—5).

For reprints and all correspondence: Koji Matsumoto, Hyogo Cancer Center,
Division of Medical Oncology, 13-70 Kitaoji-cho, Akashi, Hyogo 673-8558,
Japan. E-mail: kojmatsu@hp.pref.hyogo.jp

(6,7), although some studies does not support this (8). For
patients with limited number (usually one to three) of BM,
there is a controversy as discussed later (9). For patients with
multiple (usually four or more) BM, WBRT is standard
treatment,

Stereotactic radiosurgery (SRS) was developed in 1950s
(10) and is now widely used as an alternative to surgery,
WBRT and sometimes both. WBRT followed by SRS boost

© The Author (2008). Published by Oxford University Press. All rights reserved.



has also been studied (11,12) and is considered a standard
treatment for patients with a single metastasis.
Radiation-induced necrosis, especially after WBRT, is a rare
but irreversible complication (13), which leads to the fre-
quent use of SRS for the treatment of BM.

Withholding WBRT, SRS alone as upfront therapy is
thought to be an alternative to BM (14—17). One prospective
study compared SRS alone with SRS plus WBRT (18),
which did not show a statistically significant difference in
terms of overall survival. A relatively small sample size,
decreased local control rate and lack of difference in neuro-
logical adverse events made it difficult to conclude that SRS
alone was not inferior to SRS plus WBRT (19). Although
this evidence confirms WBRT as standard treatment, SRS
alone is widely used in daily practice.

BM in breast cancer is unique, compared with BM in
other primaries, for certain reasons. The first is the high inci-
dence of BM in breast cancer, especially in patients with the
Her2/neu subtype, which has already been mentioned. The
second is, BM in breast cancer is more radiosensitive than
that in other primary such as non-small cell lung cancer or
renal cell carcinoma. This may lead to better local control of
BM by WBRT only. The third is the better prognosis after
diagnosis of BM, especially in patients with Her2/neu posi-
_ tive subtype (20). This may lead to increased concern about
radiation necrosis and failure of local control. For these
reasons, BM in breast cancer is unique in terms of risk-
benefit balance. A prospective trial, ideally exclusive to
breast cancer, is needed for optimal usage of SRS.

As preparation for a future prospective trial, the task force
of the Japanese Breast Cancer Society made a questionnaire
survey of treatment choices for breast cancer patients
with BM.

PATIENTS AND METHODS

A total of 351 survey questionnaires were sent to community
or academic breast oncologists who were board members of
the Japanese Breast Cancer Society, in December 2005. For
most institutions, one breast oncologist was selected from
each institution. For some large institutions, two or more
oncologists were selected, because they have multiple hospi-
tals or divisions that may have different treatment strategies.
To avoid duplicated answers from the same treatment team,
we attached the statement asking to unite one answer from
one hospital or divisions. The questionnaire consists of 40
multiple choice questions in about eight categories, such as
characteristics of hospitals, screening for BM, operation,
radiation, re-irradiation, chemotherapy, SRS and cost.

RESULTS .

Of 240 institutions to which we sent survey questionnaires,
161 (67.1%) answered. More than 90% of answers were
obtained from surgical oncologists; the remainders were
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radiation and medical oncologists, reflecting the current situ-
ation that most patients with breast cancer are treated by sur-
geons in Japan. The background characteristics of each
institution are summarized in Table 1. Both small and large
institutions were included in this survey. In many insti-
tutions, BM was a rare complication (60% of institutions
answered ‘<5’ patients with BM every year), but some insti-
tutions treat many BM patients (>20 patients per year). In
75% (125 of 155) of institutions, the treatment decision is
made by a neurosurgeon and/or radiation oncologist.

More than half the institutions (83 of 161) screened for
BM, although no evidence exists to support a screening strat-
egy (Table 2). Timing of screening for BM differed,
although more than half of the institutions with a screening
strategy screen at disease progression. Some institutions
screened before starting trastuzumab.

Table 1. Characteristics of each institution

Characteristics Category Number %
Number of new patients/year 1-50 34 21
51100 57 35
101150 30 19
151200 15 9
201 over 25 15
" Number of new BM/year . <5 95 60
6—10 47 29
11-20 13 8
21 over 5 3
Radiation oncologist in your hospital?  Yes 121 75
No 40 25
Stuff neurosurgeon in your hospital?  Yes 131 82
] No 29 18
Treatment decision mainly made by Neurosurgeon ! 46
Breast oncologist 40 25
Radiation oncologist 32 21
Conference 12 8
BM, brain metastasis.

Table 2. Screening '
Question Answer Number %
Screening for BM Yes 83 52
No 78 42;
If yes, when? At systemic progression 48 58
Routinely 18 21
Before Trastuzumab 9 11
Other conditions 8 10
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Surgical resection was less frequently used as Jocal
therapy for BM because ~75% of the institutions (118 of
160) answered ‘none or one case who received surgical
resection per year’ (Table 3). The infrequent choice of surgi-
cal resection might be a result of the rigid indications for
surgery. More than 60% of institutions answered that no evi-
dence of systemic disease except for BM, or controlled sys-
temic disease by systemic therapy was crucial for surgical
resection. WBRT, not SRS, was dominantly used for post-
operative radiotherapy.

The indication for WBRT is summarized in Table 4.
Different from surgical resection, it was not dependent on
prognosis (87% of institutions answered that they considered
radiotherapy regardless of the prognosis, for symptom
relief). Even in patients with a poor performance status,

WBRT can be used. More than 30% of institutions (52 of -

161) answered that they would consider WBRT for patients
with ECOG PS 4, if clinically needed. Eighty-one percent of

Table 3. Operation

Question —Category Number %

BM surgery cases/year 0—1 118 74
2-5 37 23
69 3 2
10 or more 2 ]

Indication for surgery  NED other than EM 55 32
Stable systemic disease 53 31
Prognosis more than 6 months 15 9
Regardless of prognosis, if 48 28
symptoms treatable only by surgery

Post-surgery radiation ~ WBRT 102 69
SRS 45 31

NED, no evidence of disease; WBRT, whole-brain radiotherapy; SRS,
stereotactic radiosurgery.

Table 4. Radiation

Question Category Number %

Indication for RT  Prognosis 22 14
Symptom improvement 136 84
Upon request 3 2

PS Only 0-2 53 33
Only 0-3 56 35
Regardless of PS, if communicable 39 24
Ptegal:d]ess of communication, upon 13 8
situation

RT, radiotherapy; PS, performance status.

Table 5. Repeat radiation

Question Category - Number %

Re-RT after WBRT? Never 41 26
Only SRS 94 58
SRS or Local Rt 21 13
if indicated, 5 3
WBRT

For indication of repeat radiation Yes {(some interval 16 53

(local RT or WBRT), does interval needed)

from first WBRT matter? No 14 47

If you repeat radiation (SRS, !oca.l Will not tell 9 8

oo e kot maere? | Wil bt 6660
<1% 0 0
‘a few percentage’ 19 17
‘ten and a few %’ . 2 10
20--40%’ 5 5

institutions (124 of 154 institutions) interrupted chemo-
therapy during WBRT, although some institutions did not.

Table 5 summarizes the questions about re-irradiation for
patients who had progressed to BM after WBRT. More than
80% of institutions answered that they did not repeat radio-
therapy except for SRS. Interval as an indication for
re-irradiation is controversial. Sixteen institutions needed an
interval before re-irradiation, whereas another 14 institutions
did not. Regarding the risk of re-irradiation, most surgeons
estimated that the risk was greater than a few percent, but
did not present their estimate to patients numerically.

Table 6 summarizes the questions about SRS and cost.
Only 7% (13 of 154) of institutions gave WBRT as their first
choice, although ~70% (100 of 154) answered ‘depend on
cases’. The indication for SRS according to the metastatic
site, size and the number of BMs largely influenced the treat-
ment decision. Concerning the indication for SRS, 98% (98
of 100) of institutions limited SRS for only small (<3 cm)
lesions. Seventy-one percent (76 of 108) of institutions
choose SRS only for patients with a limited number (<5
lesions) of BMs. However, 81% (117 of 144) of institutions
did not limit the number of sessions as long as neurosur-
geons technically permitted SRS. There was no consensus
concerning prognosis and PS as indications for SRS. SRS
was preferred to WBRT for both safety (less dementia) and
efficacy (better BM control) reasons. The cost of SRS was
not precisely estimated by the majority of surgeons,

DISCUSSION

This survey revealed that SRS is widely used as the first
choice for BM treatment for patients with breast cancer
in Japan. Many Japanese breast oncologists prefer SRS
to WBRT as radiation therapy against BM. There are



Table 6. Stereotactic radiosurgery

Question Category Number %
First choice of RT for BM SRS 41 27
WBRT 13 8
Depends on cases 100 65
If you answer ‘depends on cases’, Maximum size 70
depends on what? Number of BM 100
Location of BM 45
Control of 18
systemic disease
PS 28
Financial status 8
and others
Maximum size for SRS <2cm 30 27
<250m 2N
<3cm 66 60
<4 cm 2 2
Maximum number of BM for SRS Only single 3 3
24 73 68
5-10 18 16
No limitation in 14 16
number
How control of systemic disease If good control, 12 43
influences choice of RT for BM? SRS
If poor control, 16 57
SRS
How prognosis influences choice of SRS for poor 7 21
RT for BM? prog.
SRS for better i 32
Any prog. If PS is 16 47
good
How many times will you repeat SRS Only once 6 4
Twice 15 10
Three times 6 4
No limitation in 117 82
nunber
What is the main reason you avoid Hair Joss 8 10
WERT? Dementia w35
Long treatment 16 19
Worse BM control 30 36
Experience of neurological Yes 39 27
disturbance after WBRT No 107 73
Do you know the cost of WBRT Yes . 25 14
exactly? No 120 86
Do you know the cost of SRS exactly? Yes 27 19
No 116 81

discrepancies between NCCN guideline recommendations
and the practice in Japan. For example, for a limited number
of BM, 30% of Japanese breast oncologists use SRS as
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adjuvant treatment although NCCN guidelines recommend
WBRT as adjuvant treatment after surgery. For multiple
BM, 30% of Japanese breast oncologists use SRS for
patients with more than five BM, although NCCN guidelines
recommend WBRT. For both a limited number of, and mul-
tiple, BM- 60% of Japanese breast oncologists use SRS,
although NCCN guidelines recommend WBRT for patients
with systemic disease refractory to aggressive treatment.
What causes these discrepancies, a preference for SRS and
reluctance to use WBRT? Our survey revealed that Japanese
breast oncologists believe that SRS is a safer and more
effective treatment than WBRT, as shown in Table 6.
Interestingly, one of the major concerns about WBRT was
dementia, although 70% had not actually experienced it.
Nonetheless, they did not limit the number of sessions for
SRS. It seems that they believe that SRS is much safer than
WBRT. Lack of recognition of the precise cost of SRS also
enhances this preference for SRS, because the current
national insurance system covers 70—90% of the total costs
of SRS, which costs 500 000 yen per session.

The present study suggests issues for future trials. First, as
shown in Table 1, the treatment decision for BM is shared
by neurosurgeons and radiation oncologists, so their collab-
oration is essential. Another suggestion is the consideration
of screening. More than half of the institutions had screened
for BM although there is no supporting evidence. This
should be taken into account when designing a clinical trial
because screening may detect BM earlier in its clinical
course, influencing the treatment choice (fewer lesions may
lead to more SRS) and the survival of BM patients as a
result of lead-time bias. Preference for SRS and its reasons
are also important. A future trial on SRS should answer two
questions: first, is limitless repetition of SRS safer than
WBRT in terms of the long-term adverse effects of radio-
therapy? and second, is SRS superior to WBRT in terms of
local control? To answer these two questions, we need a pro-
spective trial comparing WBRT with SRS for patients with
breast cancer having limited number, and small size, of BM.
This kind of randomized study would need too large a
sample size to be conducted in Japan only, so international
collaboration would be needed.

One limitation of the present study is that a question-
naire from one oncologist at an institution does not
demonstrate the pattern of practice at the institution per-
fectly, because there could be many biases such as recall
bias, response bias and so on. Although the background of
institutions shown in Table | seems to show that this
survey describes the current pattern of practice in Japan
well, actual data from each institution are more helpful.
We have therefore planned a historical cohort study to
reduce these biases.

In conclusion, the present study showed that SRS alone is
widely used as BM treatment for patients with breast cancer
in Japan. To address the issues of both safety and efficacy, a
future prospective trial studying the optimal usage of screen-
ing, SRS and WBRT is warranted.



26

Japanese breast oncologists prefer SRS to WBRT

Funding

This study is supported by Japanese Breast Cancer Society.

Conflict of interest statement

None declared.

References

1

oa

. Patchel}

Tsukada Y, Fouad A, Pickren JW, Lane WW. Central nervous system
metastasis from breast carcinoma. Autopsy study. Cancer
1983;52:2349—-54.

. Bendell JC, Domchek SM, Burstein HJ, Harris L, Younger J, Kuter I,

et al. Central nervous system metastases in women who receive
trastuzumab-based therapy for metastatic breast carcinoma, Cancer

2003;97:2972-17,

. Clayton AJ, Danson S, Jolly S, Ryder WD, Burt PA, Stewart AL, et al.

Incidence of cerebral metastases in patients treated with trastuzumab for
metastatic breast cancer. Br J Cancer 2004;91:635—43.

. Shmueli E, Wigler N, Inbar M. Central nervous system progression

among patients with metastatic breast cancer responding to trastuzumab
treatment. Eur J Cancer 2004,40:379-82,

. Koji Matsumoto CS, Yasuhiro Fujiwara. The next step to approaching

central nervous system metastasis in HER-2-positive metastatic breast
cancer patients. Asia Pac J Clin Oncol 2006;2:6—8.

RA, Tibbs PA, Walsh JW, Dempsey RJ,
Maruyama Y, Kryscio RJ, et al. A randomized trial of surgery in the
treatment of single metastases to the brain. N Engl J Med 1950,322:494~
500.

. Noordijk EM, Vecht CJ, Haaxma-Reiche H, Padberg GW,

Voormolen JH, Hoekstra FH; et al. The choice of treatment of single
brain metastasis should be based on extracranial tumor activity and age.
Int J Rad Oncol Biol Phys 1994;29:711-7.

. Mintz AH, Kestie I, Rathbone MP, Gaspar L, Hugenholtz H, Fisher B,

et al. A randomized trial to assess the efficacy of surgery in addition to
radiotherapy in patients with a single cerebral metastasis. Concer

1996;78:1470—-6.

hNod

20.

. Mehta MP, Tsao MN, Whelan TJ, Morris DE, Hayman JA, Flickinger JC,

et al. The American Society for Therapeutic Radiology and Oncology
(ASTRO) evidence-based review of the role of radiosurgery for brain
metastases. /nt J Rad Oncol Biol Phys 2005;63:37—46.

. Leksell L. The stereotaxic method and radiosurgery of the brain, 4cta

chirurgica Scandinavica 1951;102:316-9.

. Kondziolka D, Pate! A, Lunsford LD, Kassam A, Flickinger JC.

Stereotactic radiosurgery plus whole brain radiotherapy versus
radiotherapy alone for patients with multiple brain metastases. /nt J Rad
Oncol Biol Phys 1999;45:427-34.

. Andrews DW, Scott CB, Sperduto PW, Flanders AE, Gaspar LE,

Schell MC, et al. Whole brain radiation therapy with or without
stereotactic radjosurgery boost for patients with one to three brain
metastases: phase III results of the RTOG 9508 randomised trial. Lancet
2004;363:1665—72.

. DeAngelis LM, Delattre JY, Posner JB. Radiation-induced dementia in

patients cured of brain metastases. Neurology 1989;39:789-96.

. Pirzkall A, Debus J, Lohr F, Fuss M, Rhein B, Engenhart-Cabillic R,

et al. Radiosurgery alone or in combination with whole-brain
radiotherapy for brain metastases. J Clin Oncol 1998;16:3563~5.

. Sneed PK, Suh JH, Goetsch SJ, Sanghavi SN, Chappell R, Buatti JM,

et al. A multi-institutional review of radiosurgery alone vs. radiosurgery
with whole brain radiotherapy as the initial management of brain
metastases. /nt J Rad Oncol Biol Phys 2002;53:519-26.

. Yamamoto M, Ide M, Nishio S, Urakawa Y. Gamma knife radiosurgery

for numerous brain metastases: is this a safe treatment? /nt J Rad Oncol
Biol Phys 2002,53:1279-83.

. Hasegawa T, Kondziolka D, Flickinger JC, Germanwala A, Lunsford LD.

Brain metastases treated with radiosurgery alone: an altemative to whole
brain radiotherapy? Neuwrosurgery 2003;52:1318—26 (Discussion 26),

. Aoyama H, Shirato H, Tago M, Nakagawa K, Toyoda T, Hatano K,

et al. Stereotactic radiosurgery plus whole-brain radiation therapy vs
stereotactic radiosurgery alone for treatment of brain metastases: a
randomized controlled trial. J Am Med Assoc 2006;295:2483-91.

. Raizer J. Radiosurgery and whole-brain radiation therapy for brain

metastases: either or both as the optimal treatment. J Am Med Assoc
2006;295:2535-6.

Eichler AF, Kuter I, Ryan P, Schapira L, Younger J, Henson JW.
Survival in patients with brain metastases from breast cancer: the
importance of HER-2 status. Cancer 2008;112:2359~67.



Central Nervous System Tumors

PR RIER

PAEMERIER CABIEE L FHERE?H Y, SOCERELEBECSTONE. L5504 RRMED
REICLDBEMLEREL ELT. RACEEXBVRESL, §18R-1, 2080 THE. RAILED
HEFBEWORBEBERIERC, BRAORETIIRRBUMEE D 5~10 BOEEFHZ EVvbnaas, bt
EORAME 7 — 513 %  EREBIERTHTSH 5. |
. BAORZEEMIES I IIRERE (glioma), BIENE (meningioma), MIEHENE (schwannoma), TFTEAMR
f& (pituitary adenoma) 2% <, ZOMIEINTHB. D) b, FEENE & #SE I RRENE THRER SR,
TERAEREERENE & AR H CHBENE 20, BEARSMENLEL ShaHEFLRV. BA
DHBEBEOH THENR VS DIZNEFNE (glioblastoma : GBM, glioblastoma 4 BARl, glioblastoma multi-
forme LI 72708, WEEIXIATETD GBM & 8N B T EHE W) T, ZOMIZEIRBIEE (astrocytoma),
B EIRIBHINEME (anaplastic astrocytoma : AA), FZeRIEMIILIE (oligodendroglioma : OD), B
A ZSENEHMALIE (anaplastic oligodendroglioma : AOD), L%&IE (ependymoma) % Ed%d 5. BHRIE: &
ZRBMBEXRETSEHICHLBEMBIE (oligoastrocytoma : 0A) & BEEMFEEEMIEE
(anaplastic oligoastrocytoma : AOA) A% 5.
HREEICIFMA L FHENCRET S 0000 ), FRAILE SICEEA L FREMGPNE. 209
LEAVEBAMNC AT 2 B (EBRETRESRL L) FEENICS . MOREAEE I AEE, s
v, REUMABEORISE EMRE: LRE2 CONERETSH 5.

(N=38,273) (N=30,803) (N==3, (N=4,272)
BRA 15 SRLLE 70 BSRMS, /NR 15 R, SibE o sbit

F1R-2 ?&E (glioma) OEEELIEE (1984 ~ 1993¢F)

£

T e B LT T TS PRyl PPN

(N=10,824) (N=7.773)
BEA IS RELE 70 55K, R ISEERS, BivE  708MLE

120



- R PHERERIER

*‘%clilﬁ%ﬁﬂ[z’ﬁ ST AHENBVIEBEMIES L, ChORBHRIEF OV TS, FHEA
@Yy Y AREIZOWTIHE, EIRIEE (p557) faJ:UHIVEéI‘E"EV{HiJ% (p593) NEXBRL W&
v,

B AE LOBARNEIE
BB EERTAICHD, BAL LTHEBLTBSREEELRZUTICMEINT 5.
@eloquentarea (HAFE TR ay v ) 7 LED)

BRI S LU SEEL S BENES NMEMOBEL YRT 5 L EECNEHEERY ST, REFO
EEICBOTHE, EEENEREL LD, TOREHMUOERAHETRETS I ATERREATFL LA,
& Karnofsky Performance Status (KPS)

EHIEE T — RIS X325 KRBOFEEA & — VI ECOG O performance status A58 5 A%, fisili
BT KSP OFHIIA 7 — VAMER S 3 Z EX %, Bl TR 1 (p11) B '

& high-grade (malignant) glioma & low-grade (benign) glioma

MR & RER R EA S DL EREOBRN 2 58T, NIRRT 7‘U FizEhThLEED
H5. LEM % low-grade glioma t¥ WHO grade I & I H 2MRIIE & A RIBIE & FRELEMBIEL BE
ERETHS.

FESMICESE TR TARRICZI L, BERNHCBERENTETCEGFTRIRVEENIS L. ZRIH
L T F M % high-grade glioma & WHO gradell & VD E#A0ME GRIEAMEEMIRIE & IBFIE) & B
BAEEBME AR A SREMEETH S, FEENCEEZRETIMRICEA, ETLRECESR
FiadE.

QF Wy

BBECRET IMSBER, EESELESSOBRITHREETCTH DD, HSEIEEREL DORIEENIC
RIS TR T 5 T ENEETTR TS, ZORDHEBETOSREE, NIRNICSHT 5LV S B
T gross-total resection (removal) (GTR) LWSEBEHNFKTRHEREIND. LFETCINICHETHEMRL
REPFEEL LV, FEBEICHLEHE VS & GTREZEKRT S, s H LTURASNS (2
BIZONTHESR, HOWER, AR W) SEMNERSAD. ERICEERTICL 2RAAEREERE D
&1C core-needle THITT 2 EMMAERY H 5. RRAWERLEFICOHBZNLEENROTETH 5.
O BEHREA

- 20841 (whole-brain radiotherapy : WBRT)

MEEICBITT 5 ARETEBEMIER, PAMMELLZ LICAWOWBEKICAHTHS, LrLE

D78 36 Gy L EOBEIEEMETH Y, HEESREIBRZHORIFL2DDIRLNS.
- [5FR9REE (focal radiotherapy)

RENFETZ LEXONDHUZEEOAEME THET S HET, REEERBIEICH T 5 RN
BBEHETH 5. involved-field irradiation (IFR) 1XTCREBME) ¥ NENRF HEL SELNIEET, E
M AREFITHESRBHTHLY, HTNEASINTELOTRERACOT IAX—RMWFERE NS,
BAFRsT L I[FR ZIZIZEHETH 5.

- BTSSR (stereotactic radiotherapy © SRT)

TR0 2 5RME L ORESALICMENCRATT 2 ik SEBATH L. BRORMLD 1 ERE

PRECEHHTERT T2 250 ‘ :
- BRIBEHEANERAEE (stereotactic radiosurgery : SRS) ,

SRTD 12T, y#MERBTLII/SVIEHMALLEFAY<F L 72 X8 2RI =7y 2R EICk Y,
SecmUTONMERFERBBRTIHE K& 1 ARETHREZURSE L, BRZHRAERT S
SEMUFE. AT AT AFE LEDORE, V=T v 73BEOEBRBTETL, 20 FHok
FCAERFEEEERD L CERT 5 OB EERE W BRFERA S NS, SRS E:, FAKICE
BOBRERRBETES, TR THRH 4] (p34) 28R

121




O {L2EE ,

MR HFET 5700, —HROCHKAREOBTVPENEEZ LN TV LY, BENORELLE
WCENBTEMPFEET 2 2RPAPICSIR TR, REBZELLBREBENS (X, T TBREN
HY, FHICEELL TWBE Z EAD LY, KABROESFTRIEREACRLTITLHINTRIL. &,
{EEEICH T 2ESHOBVBETH 2 EMRES, BELSA BYAIORENERS) TR, PIEHERICES
ZLTVWBIEETS, EEN2SRERROTHELS.

rituximab, trastuzumab % EDFFEOKEWHAETE, PP OBTHEL, PEMEHEICRE

PRIBLOLWWEEMMRBEN TS, Tk BHFOFod I +—YEOPICE, PEMER

BEIEPTHLMEENDH B, BRATHRLALHRE L2, 2. BEORMREL KBRS T
B, B Lo TRAEAERITHEZ B 5 2 L AT T, B E methotrexate I PHEMIR Y »/3E
DEFEENICHEHIN TS, LL, TOMDEZETCOHRISIEBR IR Tl MK 258
Fe L8 T, YOS~ OB L WIT KA S 572, RIS L OREOEWN S 3 1 FHT
»5.

BREBIEICH L THROSAMMPARIZRENTEY, ZOFLEINETOLIA= OV I LTHR
DT NEMLH TS ZBCNU (HRF&EE), CCNU (H#&KKF), ACNU (nimustine), MCNU
(ranimustine) & bV 7 ¥ Y ROBOT VENMLHTH 2 temozolomide TH 5. .

05 b, hAEICIE ACNU & MCNU & temozolomide 253 5. €01, procarbazine b HHEHIHE~D
BITHFEL, HERBBICHTZ2PCV LYV AYIEETN TS, ) Y RERKEHRIETIR, ThENER
RV IAVRERENS (REZBR).

9 TR LNASE

PRI RS, EBROMEL S LIZLIETVRARRET 5. BREBRIOGIVWEETES V. h
ZFFHTALDICHTONABBER SN DY, TORFEIIIRENH S, MEREEOBHKIC
BREFSTLEWIDET, TORPCERATVhABLHEERZ EBITTHRECH2EDLF .
FRANNREE YR 722 b Y2 L3RG, MBAY, FHERSE, HUaER SufdERz e
ORER% 50720, WELLELITEEC2S. SOEHEEEDE SHEEHEFIEBITILES
¢, BEBOMBIIRMWTH S, A FHHICRITIVCRARRZEATLILICEINTVRAOREL T
BTERENDIEF U AEEV, WA ICHRIVNAREITUNAEREUVLBECOHMERTITEPSIEST
VALESVIERATHS. L, FMHOL X CTFHHICHBS N L ERFETCRAT RO ZTER
L, 1~2BAMTHHPILETRETHS, LECHUTHEZHEL, HONABEBLZVORERETSZ
EHERTS. ‘

O IR0 3 BEICHAEREDHRETES

PO THBEHRICERBESD 20954, EE,SORNERNATHERREEIERE S TERL L
ML, ZOHROBHHILRETE, BECRRETAEEARMIZW 220N 2ERE, DRBhohk
BEYE{ZWEEZI LTS, BEREEBREICIIMARESS L, D) X performance status LT L
RREBERILSKEOBRYSEAT 5720, REBAZRBROBEO NIV AIBTHA. BRRTOEE
2L CHIRMARIE OB 17% 0 LA T EAHB L TWA".

bAETEIMBRER VIS SBREIN TV b dhb oY, HIRIMREDESE, T, BEOT<T
DEICBVTEHRD LHNER - TV 5, HEFOPICXESNICHIE L LY TVEEEN L, BEDA,
RRERD A, BEEFEOLBERES S TEARE) b5 520, ToMOBEIERE, ERELICHEM

DHEFBVEREZ OGN T2V, FITHIEBEEREC, BREETAFRORERENELILEEIC
&, LRSS NmEOEE LA T &i@"%‘@?‘fﬁlﬁﬁ&ﬁ?@‘&)l‘oh SHmEOEEOBAETREIKR Y 4
Ny —DBANTTH LN,

BRI OF IR ZEREA (intermittent pneumatic compression) #*, ZZziZEEOAIY
Y ELFBAFANY Y ORTESST IO, ARMEREERFALTY v, SRozty
O HIER LIS, € OMMEEOUNERIFET 5551, BEEREIRTETSS.

122




&1 PEHERES

BE KR o
BB, B, o mAEE D Wil 38R, EENE (CP) ok BHEERT, BETLHTL
ZAEPICIXA OIS, EEEIFRECHARICL VIR ICPOXL#ICES) L, KHICELT 2@ HdH 5,
B, B HALIC L D FRESALT . DREORMIES CHL S, RO & B A Tl v,
CORPNEEFVNA, #HERER, OF0 (MIPEOHZCLOBEREINBITENBD), BWTR SnES,
Rth, 2EBOR, BHEE, SROEL, DARERE, SOBOER (BSH), &< BDBFHENLE
SHEEFTERTRETICLABD, ARCHER, BURELSTSEUBBRRELD. 05 b, LML
AR, GTb\n/xJ&)éWifﬁ'ET,I?}E'CM)%&@?‘EM*EET%D. WL B ARIC D, BB
BELBEFROFHECMREROEBE XTI MHh, BHrtA, BElE, BEMA, PRIBAAD
RdER & TRAEEHIZE VA, EPOEETORET S I L% 5.

EfRFTR &2
iﬁiﬂi%fa%%) HHRLZREILEY MRI TH 5.

O BB ENER

EBERES T, BRICRRCE2L 013 PEMREHEAR AT (stereotactic radiosurgery : SRS)
L EDFRBYERIFNTT RO ROTRENHS. /1 EHRBZLOBEN L BOEREHL -
O, Bk B MRI 2 liff+ N2 Ch 5.

EEREFDOBECHLBUAOEE L, EREPRBEBCLIIERLEEVSN, SWIERE = L
YHh BREHEORIFIC, ERIIBERERSRBOITH IS & LK FL LBETND. THBobsr M
TR, FHEOEMMRIOBETS. WMRIAMTTE VL X1, ¥ CT 28T 2. BEMLE
GTERVEFICH, BMMRILHEM CT 27+ 2488+ 8128 Y NOTHLIICBH SIS
EHLZv. COMOERBEIMY AL D THS.,

EBERESCRONIHE, TTIEBHENLETRAR DS, 2OMEED 5 OMIEB A DT A
SO THRL, WRTHAMBEHESSNEMRGICBH LTIV AL AETHS. Ll i
NOEBYENLIES FILZIRAA, RENA, BEERIFA, REIALY) OBSEERUNOEES
DRESEE TS, FWEISFH B L 53, FHEORECHESDRATETDH 5.

IS LT IS BN A (RS, E0EER), b, BRbL A, EHElaES, EMEEETH L2
REFEO[VEOHOESE (KBv'A, SHh, BARES) ORNERIZEFEICE LT LIZRAEL, Mt
AEAD ALV TERIIGEBT 2 B0 8. BHHRTHTH 25 BHEMICRET 2 MEFE RS
BUESB T2 %W, BEBEREEIE X VANERICLS ERVDREROFENH Y, EREE
PRET L. EOHEEMHRADS W,

BRORE CHRIEE &L OENFLEL L OICIEHL 7§:’_&'§<T‘ (R%, PV 7S X< 70 VT
&), RFEERA SRMELEL L ORERE, QEkE (progressive multifocal leukoencephalopa- '
thy &%), ¥4 L ARE, TR &N Y, BRENFRBEOSSHGH R T OB+ 2o & HSH]
HELOREShTWS

EBEOEZIIAR &:FE’E@F’ HOWIRAH L 2 5832 E L, WIS IIHE IR GRS
(FIE-D. LaL, BTT5LREBLROEREEAL, YUY ZIony Ay b PETHII LMD
5. ﬁﬁk&&?%%ﬁﬁ?%ﬁk@ﬁ%%@&5ﬁﬁ@wraLTMMLEé(%Hﬂm o,
PR L OEBINEETH 2.

PR IGE, Bt L 7)‘?“%7551‘2‘. BEOTFHERESERTHLEXON BB,
BERICARCUREHITT 5. $ICHRREOSSIC, BEFEETTE 10% DEFITRETH > ENS
BEHBZY.
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H1E-1. BB F1W-2. BEOFEER v B1E-3. BEE

O FR e

FSEAERIEE b Ak & A OERCRET 2. SWHICAELTELRLTH 5. Wi R
VLRTHLY, HEFRLVELNIEBEOEEIC IV 77U~ FOFENREL 2, EREMIEEIL5
SEE R REBUBIHEEORVIEE S D, MRIOHEICTH 2 BRESIF LRI AL = EXTRTH
5. TUTFMESAD B & X IFHERCREL BT 5.

7, BB OSERMY SREPMHIEE & 2 6 VNI L ERIEE S R TET S b, %mﬁm
ZHRVERIDS b, FMAEMBAE G ERIREI AR & BB S USRI 2 MRIFFE 2 Bl LT &
weEha,

ﬁ%ﬁ@mﬁ.%m%%ﬁ&8§ﬁﬁu%ﬁT%%@ﬁ$%%@%éﬁ%<,itﬁﬁ%%&?a:a
CHINTEEY. BENEBEINKT AL POERE &L, VYT UNYAAY PERT B S A
»b (H1E-3).
© PIEMR Y I \EE

AR Y 88, FICBRESDRDN 2881, SREICXF00 ROIRSEOEETIRD X 2 HUEHG B,
2704 FOREIZ X Y IEEY 1 X0/ GBI S WER RBL S EIRIC 25 & 5552 H

L5THA.
HIV S REMHIBE I RE LB M5V 75 X< PML (progressive leukoencephalopathy) 7
CCOBSELRINE 2B, MROZ L ENLEECEEOMBEIC X o TICPD LREEEL, A5 0T
4 FICk D RIES BT 2 LENH B PE I, EHMEEET S L idotrk 220, B i, EImFEE
DE (p557) EBWEhizwn, :

HE%V\]W’E%@E?‘ HIIEB DR TIXR L HEENS BREEEOEALRMYSNOEBROEHE R &
ZLORTFEERL Y OHRBHHERETILENH S, PERICH L 2R 2 2 - BE0F
BICDWVT, HHD Radiation Therapy Oncology Group (RTOG) DERERBRICE S FHFUF—-IH oK
DL BFEETFARBINT 2. BELZRFIZKPS, £8#, NEBRUNOBEERORETH S,

- FERIFE¥ - KPS > 70 BLE (ECOG performance status "¢ 0 $7:13 1), 64 LT, BEEIIRBEICHE
RINTVE. WHSMIEBAS 2SI V-7 C, EEMMERIER 71 2 ATH 5.

- FPRERE KPS i 0% TH AP EOMITEY, EIbTROAL R VE THFEMBEhR{EIL 42 5
RTH2a, ZOZV—TCRT BEIERGHFCLETOES b THRIICYA 5,

- FEARE - KPS 60 BLF (ECOG performance status T2 PLL). &FEMMPREIZ23 2B ThH A,

124



-G 1 PREEREE

e

LBL, MEOFEEFOMERS < FTEECTEARTHD, REOAFCBITHROES CERD.

D HIRBEERUADD ADRKIBESSRBIF ESD ? H |

BERTMEELETEOSIUEREENSH S, S 6I12FMI2 LY performance status DIET 2 & 7c
LTWAEESE, BELFOREBRICHETTRLARIIBLATHS., CNIKLEFDOBANVERD
REE F2BAAMIORTEDBFVTVWAEEIE, THEAZORE+BENCHRRT NS, BHAF
PBONZTEERDHE, CRCIEFYRACET IRV, E10HA LFAHKIC ECOG 0-1 (F
BRIFE) L 3-4 (FRARE) I8, S5 21 RBICL D ELLNTTTS.
© RO ESH ?

—{RIC KPS CTEE XA, AEBESRBIFICRINTWEEES, NEBROFEMERLTELII LI
Ih, AEBEORENENEESNEMTHRE QOLAYRETSH. T, WEHEOTB(LN LD, &
BIEEL VUET S EXTELEE, BUBY QOL LEGTERIEDL T —A0H 5. FIZIE 4
R BEERAE 12 C X 72 mass-effect DBVWIEE CRAICR > TWAr — AR 8T, MRICE h kol
ENBESNDHES. KPS IZ60~70%%BICLTRIF (FhihLk) LFRR (FNUT) 475,
(3F:2. - &

FEHAWMBIZONTEABIZET L, BR0O2ERCHLIAENMET TS, FATFHNSNIAHGOE
{hd, WAIWWEFHZEXD)ATEELRTFTHS. LrL, BFLOEHERGLERICHRD
BHEAEETLOHBLACE EAS 455 LIEAMTHS. DED 80K TH 60 RRDENESDOA
P, FOFEICEROERINVETITuAIALEYSEIEETHE. SHRE, HERE DREFOEHE,
RSstBEENS & h S physiologic age (EEBZNLER) EHANICHEITS. TNIXERICERIT I LAH
HThD. S0RRLE L0 M ThBBRCMAOGNSZLETAHE1bTHS. EMIRIINETOE
BAEAV, B4 OEFICECTHRECT DN B E) MY 5. .

O FHiH U <& SRS IC & o> THGAKGABDLEIEENE S D ?

BRI G 7 WP T FE D) 1 B IR R O FE/NIMBE 2T A CRER RGN URITRLBEETHEL, D&
IICHRIER R L EURELREBNEERITRTH IS, VIR LONRANELEIII Y b —-LENT
Wi T, BRETEOBET, H2BERMOEENEIDLH41E, MESHLBENIC, O
THIIRBICEET S, REREORSUBENTELERIL, TEL2hoEFIINL, LML
FHMOERZRD5". .

MIEBAESEBN 1O LTHRALTELHE TS, FHL L RISRSICE h RTERZER I,
FREHTTAoEICL Y, BBTRAPRBETHIENTEELD, M EERICET 5 MM
fi% 88 L WbtFREDOHITEERIZT 5. : ‘

T TS B OESEMAR(E WBRT TH o o hh, 6, MR, FliSE SSEE0ESE SRS OH
B L EBEREBSOAZRIBIER L. 2L TREDE C AWBTISEIGAEE, GRREMOEESL
THRIMGIRRE 12 1% SRS, T D WBRT OEREEBT DT LTHS.

CNETEFERE SRS OUREEBULS VY LMLRREBEER T, FHAEEL L TESSHBNEELNETH
T53. UTERICT DD SRS [CT2HORRIGBEEMGENRENRET 3.

- SRIBIEIRROEN : —AICKEM T ORET, REIMERISE S, HHROMEREER;E &FH
ENBHE, TR L Y mass-effect PRBRENZBEEIFHIEL L 2 5.

SRS : 3cm LTORET, FHTHELIC VIR, $%. WMREEOMBREERITIN S
NBBE T2 MESHERRERICHL TS SRSIER2MENEERET SRS S FIChEMNE
NS BHEBETHS.

WBRT iZBE 1 HX ) LAWITTE R WD, SRS RXRFHILEL SEREMITTETH 5.

184> SRS DIRIT WBRT 2 3 T EHNEES TR S S NTEch’, WBRT BIIX 3T LOEEICDNTIR
BERSEN 55, EEALRRTEEE WBRT BIIZ IE S HEEABRERORDIC DENZ T LHEHEETNTV
3, EFEEMOERICOVWTIRESHTREW™, B2 L4 2L TOHEBHRICH T 5 SRSIC WBRT 2%
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TeBEE IR o 7238 & QMR 2006 FEAZHAPE D S FF S /255, SRS #IC WBRT # Bhid 2 =
EIIEFHMEZERSERVEVIERT, ChITORSNEIRBORRTERDTIERE ko1,
FLCED L) REFNTEL, WBRT Li-fit;d‘b%k&oﬁ EEDIFRETIVEEBHIOT SN Lrl,
OB ELORF T NIL 5 B LR S B FEHICIE WBRT % SRS O#ENT 2 02 ERT
NELRBLTVB LB WA S, LI E 7244 SRS O#% WBRT 21173 24 K9 OB Ici: (Fiche
6 AR LD EEX SNBMEHICIE) WBRT 12X 2 ERMAEHED Y A2 & WBRT 2 6B 5N 2
ENBEREOETHLHONFRE RICET, & SICHRLAL XOBEH L Bl TRET 5.
LB HTIE SRS IC THBEBHIARNICARE NS, BROBRATNECEBVEEI SNBEH
[T, SRR BEHRREERO 72 O—ETL, ERECEEUIRY SRS BEOBMEEL T RT3,
LT WBRT BRICHEICHE o It & FICHHTT 20 L RMINBIRE T H 3.
YIRS SRS BB CIELVERIICIE WBRT b, ENIRSIENETT S, SRS (& 3 cm LITOREIC bb\ﬁiﬁtumb‘
BRI TN O CEEARTSES. :
(EPEERESNOLVERCHERIND. RENEORY V5E EMBEE, MEFA, BLFEOR
B Thd TNENREBEOL I AV THEESNS, TRUNOEBEICBEROLERERZ—HRIWICH
BMENEZEZL nTwes. LaL, LFEREF4 -7 CRECHRASNAGEET, 5 TRERECE
BENAESEPRVENEET) 2, BRECILVEFICEIEDTHEBE LB, MidtA L E
PR IE T 5 15 & F# D temozolomide 28 L b3 HUGHAREFRE N THE Y S 1ERET
BFERF— I PMEZN TS, F 7554 small molecule inhibitors & Vb i1 2 5T 8 O/ % v U B
MzEBRTI2THREEODIEME, BEBRECIEDRILIRESIRTHL. BBRFACHTS
gefitinib, erlotinib™”, FLATANCIT 3 5 lapatinib”, BHAAHT S sunitinib™ & sorafenib™ %2 & T 5.
O REBEFZHRELG], BIErAREEG]
msm%m.it@@%ﬁ%ﬁﬁﬁ&ﬁ%ﬁ*@ﬁuﬁﬁéh&# EELZLTRVITRWOI,
ZOFN—TOHEO, KPS HELISHELBHIAEO KL, FIENIEARIC KD REORAH DS BEHIE Bk
EHNCETHD. FIZERERBIII Y o—a8Tws, FLRILBEEDLHFTVLEEES, KPS
DETIBPEROSIREAL, OMESIBENZ AR (FH A704F, BUHBRZE) LY
KPS DYENLED BEFTH S, BBHREFNRTRED 2252
1) HEMHE) Co5E, Al ) B PRENRERE, EMRIEE, MEFA L C{LERESER
T2EER ‘
2) FOMOIEE TURT R L B RRER
50 2 Bid, AENENTNIES DIREQEFHLRYD DD S B b, BENISARE AR D T 3.
SN LA VERIAE SRS SIEFIER, WBRT, A7 04 FEdAadbusbmhsti—gmn
KEREND. IO BT AHE, KOFEEEETRETHAE.
CEHBEPLED? LBEOSMER LFMET A, HITTARBICY ) BREITEMOREL LAY,
B B VIFHERTHT Bl 2
CREATRED 7 B, FICBSRRIICRERT RS R RO LR EBREOR NSV ETH 5.
BROBHEREDNT VA ? : COBROBEOTFRIBEERAAUTTH Y, WBRTIZ L 2 ER
HOMERERH T VMBI L2V, BUHOBER (RE R KER BEORMNHA
E) BHRET AWM S D, —WEATOL FOREL EBELEICAS & EDE W

B D ATEBBERX (leptomeningeal metastasis)

EUESIFICHER TS (IR, WE sTBIEBTAIER DS, 20D bHIEE 7 EiciE
BLESRRBERCEE LGS L2 D BERIEAROER (5, R, HIPTE, $ic CERM
ROFEE, AmMFHEHESE, 5087 LA, BOKT) IAHERE, RORRE MREER HWRE,
EREREE, TEAREIILIRMELEE &L, PASRMBELLITENS. V) YA EoRBEEET |
3 BBORR R 4 72 . S
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BH1 DIRMESRES

BEDPL AT LABMEEOREICELDLY, BROBARINIME—ORENL XL H5. BHE
SERATE &I MRI TORE S 7 THOSZEADRICLSHD, MRIBEROT 63, MiEdRsE 1 BTE
BWichbhnwI & b% L, BbNAEFMGTHSNS F CEREMETENNLELEELH 5.

BRI N7 o TR ETIL KPS, HAUMBERUADOKAFRROELETSH 5. KPS BMEBRER
H&Lm%(ﬂm@)iDEwW%w#TH%?é.m%#ﬁﬁf&#mr%éﬁEL&w#,itu
ELBEOTWAEEIE:. BEMRERICLIBANRENDZ, LA LBRRICLZEFHHOEREIRET
H5. FHRIZEBLEBAZORBIZLIVKELSBRRLNEBREZZDT, SLOEMANBIAEILSEEL SN
DEGTHD. LiL, {LERECEDTIEMNIENL ) ERHICEFETIIE bbb S, BRITBREBNYT
BEML L DRFELLY. BENGERICIITRIEENS.

- I ABRIDEEIZNA

B A R 5 C & AHUATAHIE methotrexate, cytarabine, thiotepa TH B A, TN LA ZH A%
LRBREN DD, INOLOBEHNEFHEOD 5 EMEEICIIER TS, HEHEEERICTRSTETH L, F
ABBIIRRIZZ > TV B HEE 2 HORSFLETHY), IL-RETIICHEAMULETA b
W, GABRCRIBLTVBIEEYEEEEF(—TOBSTRHRENNFASIN, BENTLEEHET 8BS HRE
FTHSHEICET D Ommaya U F—/{~EARIMICHETS. CHLICTEME BEWFICE o THERED
B s, BENREREDL BERAFHOF ED] pldl ~ 142 2 2F. Ommaya V) ¥F—N—FEHiIZ,
Ay R THMBRARRTS. YIP1AFE RO TnEE AN SNE, BBICLBHED
WEENE L, ERTHOSHILRBENRTHRABHEZERET .

- EE{EEEE :

— AR I MR~ OB ITRARRC, BEETOHMREII LV, HilhoREY LAZEEL
&bokﬁm—rﬁmiﬁ%‘fﬁ% MEEINTVWDLS, FEISHRCHOMIAEDE WA BIEEIZY YN E L A
wHEITHS. LrLERSICY Ommaya U H—/{—FHFiZ & BRI~ RBIHLERENLETH 5,

- hERET

{ALEREOYRVBB N EFZONDEN, MERRSPBEZEMCEEE 255, EficEF s
WD —BR BRI LA 5w, L L, EPCEREENRZVESIE. BUHEOS 2 MLV
BED1OTH5. BEHRGR FCLBRRHEZ L5, i’iﬂﬂlﬂﬁsmﬁéy. BERET S & FBRICHETT L
TEWiThew, 79 L HEMECEMRYN LEETS. 2FHBIH LB HFHATAZ L FEEINRLT
T b, ' '

- [EARERE

FHEMEO LI NCHBEREFIERBITEREFER L TWAEES, BEFICBET 52 & IEREMIC
EbLOTENRIEHH Y, MOEFICIIEZRTS. SRRESCELIPULVHEREDBRRHIC K DEN
MBEDFTEB. '

s AFOA R

EMEEAIC X AR T AEOMEICLY ICPOLRZE L TVWEHE, AF0A Fil&o
TICP LEDERFEES A2V LD HH. LrL, ENCEBEESZWEEIERTMENDH S, i
BRHENPSL L BRFISEEFYTHEOTLEEEZ X WA EFICIIERT 2.

- EHEERIC KB ICP DRRE :

ICP D LRI EBERYSHBEMTRT T4 FREEOHE, HEOHRAIEREECEITHEIL
PdHs LrL, BEETICLIIRAV=T7E2BEARBITERED 2O THETAN TUDF‘F?*'?b‘&VN_
EEEEL, PEOHEISEEL THITINETH A,

Ll U2 WIS & 7 & v KPS OB WIEFNI IR MER, o RBRONBNRA TN EIC

eI, RN RZ O -6 TWRREL S5, BEIIHEIRHEHICRA T o FEOERFEHL
T B '
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