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Imaging of Malignant Breast Tumors

FIGURE 3. A case of solid tubufar
carcinoma that showed a low ADC
area around the mass lesion. A, Max-
imum intensity projection (MIP) im-
age of subtraction image. An enhanced
mass lesion is evident in the right
area. There is diffuse nodular en-
hancement around the mass lesion.
B, DWI in the axial plane. There is
a high-intensity lesion on the right
side that demonstrates the carci-
noma lesion (b-value = 750 s/mm?).
C, Axial plane ADC map (b-value =
750 s/mm?). The green area (arrow)
indicates the low ADC area (ADC <
1.3). The area of low ADC value in
the right side represents IDC (ADC
value = 1.1 X 1073 s/mm?). In the
surrounding green area, ADC value =
1.5 X 107* s/mm? D, Histologic
appearance of the benign hyperpla-
sia adjacent to carcinoma in concor-
dance with the area of low ADC
value (H&E, X100). Marked apocrine
metaplasia is seen.

In 78% of our cases, carcinoma spread was almost pre-
cisely detected by the ADC map. This result shows that DWI
could be used for the preoperative examination of cancer
extension.

In this study, the b-value was 750 s/mm?, which is lower
than recommended. By using a higher b-value, the ADC value
would be less affected by perfusion, and the ADC discrepancy
between malignant and benign lesions could be larger, as the
perfusion effect would be much more in malignant lesions than
benign lesions because of tumor angiogenesis.” However, a high
b-value would require a long TE and would cause distortion of
the image. Using new technology such as parallel imaging,
DWI will provide higher sensitivity and detectability for breast
cancer.® Because our study showed a high sensitivity for
malignancy and cancer spread, a b-value of 750 s/mm? was
sufficient to retain image quality and to obtain a high sen-
sitivity for the diagnosis of breast cancer.

EPI has a magnetic susceptibility artifact. One of our
false-negative cases and one underestimated case showed
hemorrhage and hemosiderin deposition in the area where the
ADC map did not show low ADC value despite the existence
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of a carcinoma compartment. It was considered that a blood
component caused a magnetic susceptibility artifact and re-
sulted in a high ADC value. This type of false-negative result
will be predictable because T1-weighted images showed high-
intensity lesions where the hemorrhagic component was present
in these two cases (see Fig. 5); also, it is possible that bloody

TABLE 3. Histopathologié Detail of Groups 3 and 4

Greup Tumer
Case Group Description Size (mm) Pathology

1 3 Underestimate 20 X 10 Lobular Ca

2 3 Underestimate 20 X 20 Comedo-type DCIS with
hemorrhage and
necrosis

3 3 Underestimate 25 X 15 Lobular Ca

4 False-negative 20 X 20 Intracystic papillary

Ca surrounded by
comedo-type DCIS
with hemosiderin
deposition and
hemorrhage
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FIGURE 4. A case of lobular carci-
noma with widespread carcinoma
component over mammary gland
and fatty tissue. A, MIP image of sub-
traction image. There is an enhanced
tumor with segmental nodular en-
hancements around which is an ex-
tensively invasive component. B, DWI
shows localized high-intensity lesion
in Carea area (b-value = 750 s/mm?).
C, ADC map shows ADC decrease
referring to the center of the tumor.
Invasive compartment around the
center of the tumor is not depicted
on the ADC map. D, Histologic ap-
pearance of the area where the ADC
map did not show ADC reduction
(H&E, X100). Sparse and scattered
distribution of cancer cells is shown
in the fat tissue.

secretion will be observed on physical examination in such
cases. In addition, these two cases had necrotic compartment
referring to comedo-type DCIS. Noguchi et al mentioned high
ADC values of necrosis in brain tumors.!! Conversely, brain
abscess showed a low ADC value. They hypothesized that the
reason for this discrepancy was viscosity differences: the vis-
cosity is low in tumor necrosis but high in brain abscess
because of the packing of molecules and leukocytes. In our
cases, though a low ADC area in DCIS lesions would mainly
be affected by susceptibility artifacts, necrosis may have had
some influence on high ADC values.

Another factor that affects ADC values is the archi-
tecture of tumors. In our study, the ADC map did not detect the
sparse distribution of lobular carcinoma in two cases. Guo et al
reported that a 4-mm-diameter DCIS was not visualized on
DWL.!6 The distribution of scattering small cores as in DCIS
and the marginal lesions of lobular carcinoma will be difficult
to be seen on an ADC map. Spatial resolution will be one of
the factors to affect the resolution of the ADC map. Guo et al'é
and Sinha et al*? showed that the ADC value has relevance to
cell density: the mean ADC value was in inverse propottion to
cell density. The disparity of the ADC value between IDC and
NIDC originates from cell density as well.*

Our study revealed that the major factor of over-
estimation for cancer invasion is benign proliferative change.

648

More than half of the overdiagnosed cases showed benign
proliferative change in low ADC areas where no carcinoma
existed. Distribution of low ADC values referring to benign
proliferative change showed a segmental and spoity distribu-
tion, similar to the one of DCIS. Moreover, the ADC value of
benign proliferative lesions overlaps with that of malignant
tumor. The overlap range between breast cancer and benign
proliferative lesions was 1.3 to 1.5 X 107 mm?/ sec. Although
the low ADC value of benign proliferative lesions may be due
to high cellularity, leukocytes, and fibrosis because of in-
flammatory change, the cause is still uncertain.

Among the factors that will affect ADC values are
magnetic susceptibility, cellularity, tamor size and distribution,
and tissue component. In addition, spatial resolution and the
signal-to-noise ratio of DWI will affect the sensitivity and
specificity for breast malignant lesions. However, we expect
that these issues will be improved with advances in imaging
instruments and software.

This study showed that DWI has high sensitivity for
breast malignant tumors and has the potential to be used to
analyze cancer extension. Benign proliferative change is a major
factor in false-positive results and overestimation of cancer
extension on the ADC map. Magnetic susceptibility and the
limit of spatial resolution cased false-negative results and
underestimation of tumor extension. These issues may be
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FIGURE 5. A case of intracystic pa-
pillary carcinoma with comedo-type
DCIS surrounding it. A, 3D FSPGR
before contrast enhancement. Note
high-intensity lesion adjacent to
the main tumor. It suggests a hem-
orrhagic lesion. B, DWI shows the
main tumor as a high-intensity lesion
(b-value = 750 s/mm?). C, Axial plane
ADC map shows no ADC decrease.
D, Pathologic figure around the main
tumor shows hemosiderin-laden
macrophages adjacent to the carci-
noma. There is also sporadic com-
edo-type DCIS distribution containing
hemosiderin-laden macrophages and

necrotic tissue (H&E, X100).

solved by advances in MRT hardware and software. DWI could
be one of the tools used for breast cancer diagnosis, evaluation
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Abstract. Nasal natural killer/T cell (NK/T cell) lymphoma is a
rare subtype of lymphomas, being a subtype of non-Hodgkin’s
lymphoma with a much worse prognosis than other subtypes.
One reason for this worse prognosis is that nasal NK/T cell
lymphoma is resistant to standard sequential chemoradiotherapy.
Thus, we adopted concurrent chemoradiotherapy using a CHOP-
like regimen for treating stage I nasal NK/T cell lymphoma. Case
1 was treated with concurrent chemoradiotherapy using 41-Gy
irradiation with 12 cycles of the CHOP-like regimen (THP-CVP).
Case 2 was treated with concurrent chemoradiotherapy using
50-Gy irradiation with 10 cycles of THP-CVP. In both Case 1
and Case 2, the tumors disappeared after chemoradiotherapy.
The Case 1 patient is still alive with 45 months free of relapse.
The Case 2 patient is also still alive with 39 months free of
relapse. These results suggest that concurrent chemoradiotherapy
‘using a CHOP-like regimen for stage I nasal NK/T cell
lymphoma provided sufficient dose intensity and may be a usefil
ireatment option.

Nasal natural killer/T cell (NK/T cell) lymphoma is a rare
subtype of lymphomas. However, in Asia and native
populations of Mexico and Central and South America this
subtype of lymphomas is more common than in the United
States and Europe (1). In Japan, NK/T cell lymphoma
comprised 1.85% of all non-Hodgkin’s lymphomas (2), while
in the United States or Europe, it was less than 1% of all
non-Hodgkin’s lymphomas (3). This subtype of non-
Hodgkin’s lymphoma has a much worse prognosis than other
subtypes such as diffuse large B cell lymphoma. The 5-year
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overall survival rate of localized nasal NK/T cell lymphoma
was reported to be 14-87% (4-8) and that of 'localized
intermediate- or high-grade lymphoma was 70-82% (9, 10).
One reason for the worse prognosis is that nasal NK/T cell
lymphoma is resistant to the standard treatment of sequential
chemoradiotherapy, such as 3-8 cycles of CHOP followed by
involved radiation therapy of 30-55 Gy. Recently, concurrent
chemoradiotherapy was reported to achieve a better initial
response for localized nasal NK/T cell lymphoma (11). This
treatment method employed an increased dose intensity.

We adopted concurrent chemoradiotherapy to treat stage
I nasal NK/T cell lymphoma in November 2000. In this
report, we present two consecutively diagnosed cases of
stage I nasal NK/T cell lymphoma treated with concurrent
chemoradiotherapy using a CHOP-like regimen. As a result
of this treatment, the patients have achieved more than 3
years relapse-free survival.

Case Reports

Case 1. A 28-year old woman had sudden severe pain in her
right nasal ala region on July 28, 2001. She was treated with
antibiotics at a regional hospital, where she was diagnosed
as having acute inflammation. Her symptom, however, did
not improve and her cheek began to swell. When she was
referred to Kitasato University Hospital, Japan, in early
August, her right nasal cavity was filled with a tumorous
mass. Subsequently, biopsy was performed. The lesion was
diagnosed as NK/T cell lymphoma. The patient underwent
a detailed systemic evaluation, with tests including physical
examination, computed tomography, Ga-scintigraphy and
bone marrow aspiration. No tumor was identified anywhere
except in her right nasal and paranasal cavities (Figure 1).
The disease was, therefore, classified as stage I by the Ann-
Arbor classification. At this point, the patient’s lactose
dehydrogenase (LDH) level was 419 mg/dl. From August
16 to October 4, the patient received 31-Gy irradiation to
the entire nasal, paranasal and neck regions and an
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Figure 1. Computed tomography taken before treatment of Case 1. The
tumor can be detected in the patient’s nasal cavities.

Figure 2. Compuied tomography taken after treatment (chemo-
radiotherapy) of Case 1. The tumor disappeared from the patient’s nasal
and paranasal cavities.

additional 10-Gy irradiation to the right nasal and
paranasal regions. Concomitantly, beginning on August
17, the patient received the first course of CHOP-like
chemotherapy (THP-CVP: therarubicin, 40 mg/body, Day
1; endoxan, 1000 mg/body, Day 1; firudecin, 3 mg/body,
Day 1; predonine, 100 mg/body, Days 1-5). The tumor
disappeared after 4 courses of chemotherapy. The LDH
level at this time was 375 mg/dl. The patient received a
total of 12 courses of chemotherapy. No severe morbidity

4404
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Figure 3. Computed tomography taken before treatment of Case 2. The
tumor can be detected in the patient’s nasal and paranasal cavities.

Figure 4. Computed tomography taken after treatment (chemo-
radiotherapy) of Case 2. The tumor disappeared from the patient’s nasal
and paranasal cavities.

was recognized during and after the treatment course. She
is well and has achieved 45 months of relapse-free survival
to date (Figure 2), and her LDH level has decreased
to181 mg/dl

Case 2. A 62-year-old man had been suffering from nasal
obstruction for a few months. In July 2001, the nasal
obstruction became exacerbated and the patient was admitted
to a regional hospital. A deviated nasal septum was found
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and, on November 6, the patient was referred to Kitasato
University Hospital, where he underwent surgery of
reptoplasty. At this point, only inflammation was noted in the
pathological specimen of the inferior chonca. In January
2002, the patient’s nasal obstruction rapidly worsened and the
man was readmitted to our hospital. On admission, a
tumorous swelling of the inferior chonca in his left nasal
cavity was detected and biopsy was performed. The lesion was
diagnosed as NK/T cell lymphoma. The patient underwent a
detailed systemic evaluation. No tumor was found anywhere
except in his nasal and paranasal cavities (Figure 3). The
disease was classified as stage I. The patient’s LDH level at
the time of diagnosis was high, at 355 mg/dl. From February
13 to May 29, 2002, the patient received 30-Gy irradiation to
the entire nasal, paranasal and neck regions and an additional
20-Gy irradiation to the left nasal cavity. Concomitantly, he
received the first and second courses of THP-CVP
chemotherapy (therarubicin, 40 mg/body, Day 1; endoxan,
1000 mg/body, Day 1; firudecin, 3 mg /body, Day 1;
predonine, 100 mg/body, Days 1-5). The patient received a
total of 10 cycles of chemotherapy. The tumor disappeared
completely at the end of radiation therapy and 2 courses of
chemotherapy. The patient’s LDH level had decreased to
299 mg/dl at that time. No severe morbidity was recognized
during or after the treatment course. The patient is well and has
achieved 39 months of relapse-free survival to date (Figure 4),
and his LDH level has decreased to 185 mg/dL

Discussion

Treatment of NK/T cell lymphoma with standard therapy
consisting of sequential chemoradiotherapy with a total
radiation dose of 30-55 Gy has not been satisfactory. Ye et
al. reported that the 5-year survival rate of stage I-II nasal
NK/T cell lymphoma treated with chemotherapy followed
by radiation therapy was 14% (4). Kwong et al also
reported that the 5-year survival rate of stage I CD56+
nasal lymphoma treated with chemotherapy followed by
radiation therapy was 28% (5). On the other hand, Miller
et al. reported that the 5-year survival rate of localized
intermediate- or high-grade lymphoma, mainly consisting
of diffuse Jarge B cell lymphoma, treated by 3 cycles of
CHOP followed by 40-55 Gy of radiation therapy was 82%
(9). These results suggest that there is a need for a more
intense treatment to improve the results in NK/T cell
lymphoma. Thus, we began treating nasal NK/T cell
lymphoma with concurrent chemoradiotherapy using THP-
CVP. However, advanced stages of NK/T cell lymphoma
are not considered to be curable by this regimen, because
the radiation field can not cover all viable tumors, thus
reducing the intensity. Therefore, our target was designed
mainly to treat stage I-II nasal NK/T cell lymphomas. In
the absence of a stage II case in which treatment had been

completed, this report contains only cases of stage I nasal
NK/T cell lymphoma. ,

Treatment based on this regimen was completed for
both Case 1 and 2. Case 1 received 41-Gy irradiation with
12 cycles of THP-CVP as a concurrent (Ist course) and
adjuvant chemotherapy and achieved 45 months of
relapse-free survival. On the other hand, Case 2 received
50-Gy irradiation with 10 cycles of THP-CVP as a
concurrent (Ist and 2nd course) and adjuvant
chemotherapy and achieved 39 months of relapse-free
survival. Yamaguchi er al. reported that concurrent
chemoradiotherapy including DeVIC, which was usually
used as salvage treatment, resulted in long-term relapse-
free survival in 2 cases of localized nasal NK/T cell
lymphoma (11). However, no studies have reported that
concurrent chemoradiotherapy using a standard CHOP-
like regimen including THP-CVP was effective and safe
for treating localized nasal NK/T cell lymphoma. The
reason why we adopted THP-CVP rather than standard
CHOP is that the latter, including adriamycin and oncovin,
could easily cause heart disorders and bone marrow
suppression, respectively, and could exacerbate radiation
toxicity in a concurrent regimen.

The 2 cases reported here achieved more than 3 years of
relapse-free survival with acceptable toxicity. These results
suggest that concurrent chemoradiotherapy using THP-CVP
for treating stage I nasal NK/T cell lymphoma achieves a
sufficient dose intensity and may be a useful treatment option.
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Summary

Purpose. Prognosis of uterine cervical adenocarcinoma in locally advanced stage treated with radiation therapy has been consid-
ered to be much worse than that of squamous cell carcinoma because the optimal dose for the former one has not been determined.
Thus, the current study was performed to investigate the optimal dose for Stage IIIB, locally advanced stage, adenocarcinoma of
the uterine cervix on the basis of the biological effective dose (BED).

Methods: One-hundred and seventy-nine patients with Stage IIIB carcinoma of the uterine cervix were treated with curative
intended therapy at Kitasato University Hospital between 1976 and 2000. Out of them, 13 patients had an adenocarcinoma compo-
nent in pathological findings. Nine patients were diagnosed with adenocarcinoma and four patients were diagnosed with adenosqua-
mous cell carcinoma. All patients were treated with external radiation therapy combined with intracavitary radiation therapy. The
total BED,, (T-BED,,) was caluculated from the BED of the external beam radiation therapy (E-BED,,) plus the BED of the intra-
cavitary radiation therapy (A-BED).

Results: Overall survival rate was 51%. Stratified by T-BED,,, overall survival rate of the T-BED,, = 100 Gy group was 57% and
that of theT-BED,, < 100 Gy group was 30%. There was a trend toward a better survival rate of the T-BED,, = 100 Gy group than

the T-BED,, < 100 Gy group.

Conclusion: The current study suggested that the optimal dose for Stage IIIB adenocarcinoma of the uterine cervix might be T-

BED,, 2 100 Gy.

Key words: Radiation therapy; Adenocarcinoma of the uterine cervix; Biological effective dose.

Introduction

Early stage invasive adenocaricinoma of the uterine
cervix has been reported to achieve almost the same
treatment results of radiation therapy as early stage inva-
sive squamous cell carcinoma of the uterine cervix.
Nakano et al. reported that the 5-year overall survival
rates of Stage I and II adenocarcninoma of the uterine
cervix treated with radiation therapy were 85.7% and
66.7%, respectively [1]. On the other hand, Arai et al.
reported that the 5-year overall survival rates of Stage I
and II squamous cell carcinoma of the uterine cervix
were reported to be 83% and 71%, respectively [2].
However, advanced invasive adenocarcnioma of the
uterine cervix has had much poorer treatment results than
advanced invasive squamous cell carcinoma of the
uterine cervix. Stage III and IV squamous cell carcinoma
of the uterine cervix achieved 52.2% and 24.1% of the 5-
year overall survival, respectively [1], however, Stage HI
and IV adenocarcinoma of the uterine cervix achieved
32.3% and 9.1% of the 5-year overall survival, respec-
tively {2]. These outcomes might have resulted because
both the prescribed doses and treatment regimens, con-
sisting of a combination of external beam irradiation and
intracavitary irradiation for squamous cell carcinoma and
adenocarcinoma of the uterine cervix, were the same in
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the previous studies. Thus, the optimal prescribed dose
for advanced adenocarcinoma of the uterine cervix has
not been established.

The purpose of the current retrospective analysis was to
find the optimal dose for Stage IIIB, advanced stage, ade-
nocarcinoma of the uterine cervix on the basis of the bio-
logical effective dose (BED).

Materials and Methods

Patients

One-hundred and seventy-nine patients with Stage IIIB car-
cinoma of the uterine cervix were treated with curative therapy
at Kitasato University Hospital between 1976 and 2000. Out of
them, 13 patients had an adenocarcinoma component in the
pathological findings. Nine patients were diagnosed with ade-
nocarcinoma and four patients were diagnosed with adenosqua-
mous cell carcinoma. All 13 patients who were treated with
radiation therapy, were investigated in the current study. The
median age of these patients was 58 years (range; 39-83 years).

Radiation therapy schedule

The radiation therapy treatment schedule was as follows. All
patients were treated with a combination of external beam radi-
ationr therapy and intracavitary radiation therapy. As for exter-
nal beam irradiation, anterior-posterior parallel opposed fields
were adopted with 1.7-2.0 Gy per fraction, five fractions per
week using 4-10 MV X-rays and the total dose of 38-60 Gy was
prescribed with central shielding after 27-30 Gy. As for intra-
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Figure 1. — Overall survival (OS) curve of Stage IIIB adenocarcinoma of the uterine cervix treated with radiation therapy.

Figure 2. — Overall survival (OS) curves of Stage IIIB adenocarcinoma of the uterine cervix treated with radiation therapy strati-
fied by T-BED,. The overall survival rate of the T-BED,, = 100 Gy group was 57% and that of the T-BED,, < 100 Gy group 30%.

caviatary radiation therapy, all patients were treated with “Co
high-dose rate remote after loading system. The point A dose
per fraction was 3.5-6.0 Gy and the total dose to point A was
15-30 Gy. Intracavitary radiation therapy was performed once a
week totaling four to six times. The radiation treatment sched-
uleis listed in Table 1.

Table 1. — Radiation Therapy.

External beam radiation therapy

4-10 MV X-ray
anterior-posterior parallel
opposed ports

X-ray
Technical

Fraction size 1.7 Gy-2.0 Gy
Total dose 38-60 Gy
Initiation dose of central shielding ~ 27-30 Gy

Caluculation of biological effective dose (BED)

In the current study, calculation of the biological effective
dose (BED) was performed to sum the dose of different fraction
sizes. BED was calculated as the following formula.

BED = ud [1 + d/o/B)] [3]

n = number of fractionation, d = dose per fraction, o/} = spe-
cific number

o/B was defined as 10 in most malignant tumor tissues and
2-5 in benign tumor or normal tissues. Thus, in the current
study, o/B was defined as 10. This BED was referred to BED,,
in as following this article.

Furthermore, we calculated BED, separately in the cases of
external beam radiation therapy and intracavitary radiation
therapy. The former was defined as E-BED,, and the latter was
defined as A-BED,,. E-BED,, was calculated from the dose to
the following point. The half point between the isocenter of the
anterior-posterior fields at the initiation of the treatment and the
lateral side of the fields were used. A-BED,, was calculated
from the dose to point A. Moreover, T-BED,, was defined as E-
BEDI10 plus A-BED,,.

Statistics

Overall survival rate was calculated from the initiation of
radiation therapy and overall survival curve was constructed by
the Kaplan-Meier method.

Results

As for BED, E-BED,, ranged from 45 to 72 Gy. A-
BED,, ranged from 22.5 to 48 Gy. T-BED,,, E-BED,, plus
A-BED,,, ranged from 75 to 112 Gy.

The median follow-up time of all patients was 35
months (range; 2-170 months). Overall survival rate was
51% (Figure 1). Stratified by T-BED,,, overall survival rate
of the T-BED,, 2 100 Gy group was 57% and that of the
T-BED,, < 100 Gy group was 30% (Figure 2). There was
a trend toward a better survival rate of the T-BED,, = 100
Gy group vs than that of the T-BED,, < 100 Gy group.

Table 2 shows the late radiation morbidity. As for the
small intestine, all four patients of the T-BED,, < BED
100 Gy group were grade 0. However, one patient expe-
rienced grade 3, one patient experienced grade 4, and the
other seven patients experienced grade 0 in the T-BED >
100 Gy group. As for the rectum, all four patients of the
T-BED,, < BED 100 Gy group were grade 0. However,
one patient experienced grade 2, one patient experienced
grade 3, and the other seven patients experienced grade 0
in the T-BED,, 2 100 Gy. As for the bladder, all 13
patients of both the T-BED,, < 100 Gy group and T-BED,,
2 100 Gy group experienced grade 0.

Table 2. — Late radiation morbidity.

Organ Grade
Go Gl G2 G3 G4

T.BED 4 0 0 0 0
> 100

Small intestine T.BED 7 0 0 1 1
< 100 .
T.BED 4 0 0 0 0
> 100

Rectum T.BED 7 0 1 1 0
< 100
T.BED 4 0 0 0 0
> 100

Bladder T.BED 9 0 0 0 0
< 100

Based on NCI-CTC ver 2-0.
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Discussion

BED is a useful tool to compare different treatments
consisting of different fractionation schedules. In the case
of advanced carcinoma of the uterine cervix, the combi-
nation of external radiation therapy and intracavitary
radiation therapy is the standard method of radiation
therapy. Actually, external radiation therapy usually
adopts 1.8-2.0 Gy per fraction totaling 45-50 Gy and
intracavitary radiation therapy usually adopts 5-6 Gy per
fraction to point A totaling 15-30 Gy in advanced carci-
noma of the uterine cervix. Thus, the calculation of BED
to evaluate the optimal radiation therapy is very impor-
tant. However, no previous studies have been performed
to evaluate the optimal dose for adenocarcinoma of the
uterine cervix on the basis of BED, although treatment
results of advanced adenocarcinoma of the uterine cervix
have not been satisfactory thus far. Nakano et al. reported
that the 5-year survival rates of Stage III and IVA adeno-
carcinoma of the uterine cervix were 32.1 % and 9.1 %,
respectively [2].

In the current study, a retrospective review was done of
the treatment results of Stage ITIIB adenocarcinoma of the
uterine cervix by analyzing two recent reports in terms of
BED [4, 5]. Toita et al. reported that the 5-year survival
rate of Stage IIIB adenocarcioma of the uterine cervix
was 0%. Their study adopted-median T-BED,; was 98.4
Gy (range: 98.4-132 Gy). Suzuki et al. reported that the
5-year survival rate of Stage ITIB adenocarcinoma of the
uterine cervix was 43% using a median T-BED,, of 90.0
Gy (range: 88.5-98.4 Gy). On the other hand, the current
study achieved 51% of the 5-year survival. The median T-
BEDI10 of the current study was 105 Gy (range: 75-112).
Furthermore, the T-BED,, 2 100 Gy group achieved 57%
of the 5-year survival. The previous two reports adopted
a median T-BED,, < 100 and the current study adopted 2
100 Gy. The previous two studies adopted over 90 Gy of
the median T-BED,,, which meant only about 10 Gy of T-
BED,, more in the current study than the previous

studies. However, this 10 Gy of T-BED,, had a much
more significant impact on treatment results than the
other 10 Gy of T.BED,, such as a range of 110-120 Gy
because the dose-response consisted of a sigmoid curve.

As for radiation morbidity, only two patients experi-
enced grade 3 or more late radiation morbidity of the
small intestine. Only one patient experienced grade 3 late
radiation morbidity of the rectum. No patients experi-
enced grade 1 or more of the bladder. These results
suggest that late radiation morbidity of the current radia-
tion therapy of T-BED,, 2 100 Gy is acceptable.

In conclusion, the current study suggests that the
optimal dose for Stage ITIB adenocarcinoma of the
uterine cervix might be T-BED,, 2 100 Gy.
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Abstract Introduction : This study evaluated treatment
outcome of high-dose rate (HDR) brachytherapy and
external beam irradiation therapy (EBRT) for patients
with prostate cancer.

Materials and Methods : Between June 1999 and April
2003, 108 patients with clinically localized or locally
extensive prostate carcinoma (TINOMO-T3NOMO) were
treated with HDR iridium-192 brachytherapy followed
by EBRT.

Results : The median age of the 108 patients was
70.5 years (range 50-84 years). There were 20 low-
risk patients, 30 intermediate-risk and 58 high-risk
patients, with a median follow-up of 31.5 months (range:
12-58months). The overall actuarial biochemical control
rate (bNED) was 78.7%. The actuarial bNED at 36
months for low-, intermediate-, and high-risk patients
was 95.0%, 77.4% and 74.7%, respectively.

Conclusion : HDR brachytherapy and EBRT is
an effective treatment modality for prostate cancer
providing encouraging biochemical control rates after a
median follow-up of 31.5 months.
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py, outcome
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Introduction

Curative treatment options for localized prostate
cancer include radical prostatectomy, external beam
radiotherapy (EBRT) and interstitial brachytherapy.
Afterloading brachytherapy is the sole interstitial
radiotherapy modality currently available for treating
prostate cancer in Japan. This technique has several
advantages over permanent seed implantation, including
absence of radiation protection and safety issues for
patient, and dosimetry can be based on images obtained
with the needles in situ, making it easy to optimize
the dose. Currently several clinical trials reported that
HDR brachytherapy is also appropriate for high-risk
(unfavorable) prostate cancer. This study evaluated
treatment outcome of Ir-192 HDR brachytherapy boost
to EBRT for prostate cancer.

Patients and methods

Patients' characteristics

Between June 1999 and April 2003, 108 patients, aged
50-84years (median 70.5), were treated for prostate
cancer with HDR brachytherapy followed by 30 Gy
external beam radiotherapy. Clinical stage at the time of
diagnosis was determined in accordance with the 1992
unified tumor node metastasis (TNM) system” . Stage
T1 was found in 50, T2 in 38 and T3 in 20 patients. For
the nine patients who were already under endocrine
therapy at the time of referral, the clinical stage in
the original report by the local urologist were utilized.
Prostate-specific antigen (PSA) levels at diagnosis
were measured at various laboratories using various
techniques. These include Dainapack AxSYM PSA assay
(Dinabot, Tokyo), Delfia PSA assay (Pharmacia and
Upjohn, Tokyo) and Lumipulse PSA assay (Fujirebio,
Tokyo). Results of these assays were not inter-converted,
since the assays are considered virtually identical.
Patients were considered candidates for combination
radiotherapy if they presented with clinically organ-
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confined or locally advanced prostate cancer but without
distant metastasis (TINOMO-T3NOMO) .

Patients with clinical stage Tlc, T2a disease who also
had a PSA level of 10 ng/ml or less and biopsy Gleason
score of 2 to 6 were defined as the low-risk group” .
Conversely, patients with clinical stage T2c disease or
a PSA level of more than 20 ng/ml or a biopsy Gleason
score of 8 or more were defined as the high-risk group.
The remaining patients with PSA levels higher than
10 but below 20 ng/ml, a biopsy Gleason score of 7, or
clinical stage T2b were defined as the intermediate-risk
group.

In the high-risk group of patients, 18 patients
were enrolled in HDR/EBRT monotherapy (without
endocrine therapy) and 4 patients were given 3 months
of neoadjuvant endocrine therapy prior to irradiation.
After June 2000, the 36 high-risk patients since that date
were prospectively enrolled into a study of 6 months'
neoadjuvant endocrine therapy followed by 3 years of
adjuvant endocrine following radiation therapy.

All patients were seen once every month for the first
3 months after completion of radiation therapy, quarterly
for the first year and semiannually thereafter. Each
follow-up - visit required history, physical examination
and serum PSA. The recommendations of the consensus
panel of the American Society for Therapeutic Radiology
and Oncology were followed for assessing biochemical
failure” . Bone scanning was repeated annually.

Procedures for HDR brachytherapy and external beam
radiotherapy

The complete details of these procedures have been
described elsewhere” . Briefly, patients in the operating
room were placed in a lithotomy position under epidural
anesthesia and prostate volume was sonographically defined.
Prostate volume was determined as prostate length X width
x heightx (7 /6). Treatment was initiated using closed
transperineal hollow needle placement under transrectal
ultrasound guidance. Multiple 20-25 c¢m long, closed-end,
15G plastic hollow needles were inserted transperineally
using a Syed-Neblett plastic template (Alpha-Omega
Services, Bellflower, CA)*. Usually 18 needles were
implanted. Flexible cystoscopy was conducted to
ensure that the urethra had not been penetrated by the
implanted tubes. The needle tips were left within the
urinary bladder 15 cm above the sonographically and/
or cystoscopically defined base of the prostate. Metallic
marker seeds were placed transperineally into the base
and apex” . Immediately following the implant, anterior/
posterior and lateral pelvic radiographs were taken and

a spinal CT scan was obtained. The contours of the.

planning target volume (PTV), defined as the whole
prostate gland and the critical tissues were identified
on all CT slices. Digitized representations were sent
to the PLATO BPS planning workstation (Nucletron,
Veenendaal, The Netherlands) for optimization in
order to calculate the mean dose volume. The active
dwell position was ascertained, with careful attention to
ensure that all needles lay within the PTV so that 3D
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dose optimization could produce a homogeneous dose
distribution. Reference points were generated at the
surface as around the dorsal aspects of the prostatic
gland. The reference dose was defined as 100%. The
whole prostate and any tumor extension beyond the
capsule were irradiated five times over 3 days using an
HDR iridium-192 source with nominal activity of 370GBgq
(microSelectron-HDR, Veenendaal, The Netherlands).
Each single dose was 5 Gy during the period from June
1999 through August 2000 and 7.5 Gy during the period
from September 2000 through April 2003. Three days
after the last HDR brachytherapy fraction, external
beam radiation therapy (EBRT) was started (10 MV,
MEVATRON, Siemens, Munich, Germany). A two-
dimensional conventional technique was used until April
2000. Beginning in May 2000, a CT-based conformal 3D
dose plan was created for each patient. The PTV was
defined as the prostate gland plus the seminal vesicle
with a surrounding margin of 0.5 cm. External beam
irradiation was given using a fractionation of five times
3.0 Gy per week, specified at the isocenter, for 2 weeks.
Thus, the total EBRT dose was 30.0 Gy” .

Results

Biochemical and clinical outcome

The median follow-up period for the 108 patients was
315 months after complication of radiation therapy (range
120 - 580 months). The actuarial analysis of biochemical
control for all 108 patients is shown in Fig. 1. Based on the
ASTRO definition, the overall actuarial biochemical control
rate was 898% at 12 months, 856% at 24 months and 78.7%
at 36 months. The actuarial biochemical control rate at 36
months for the low-, intermediate-, and high-risk patient was
95.0%, 774% and 74.7%, respectively (Fig. 2). In the high-
risk group, 16 patients received HDR/EBRT monotherapy
(without endocrine therapy) and 38 patients received 6
months of neoadjuvant endocrine therapy followed by 3

\‘—H Overall (n=108)

—_

bNED probability

~
1

0 10 20 30 40 50 60
Time after HDR brachytherapy (months)

Fig. 1 Actuarial analysis of biochemical NED (no evidence
of disease) for all 108 patients. Two- and 3-year bNED rates
were 85.6%, and 78.7%, respectively.
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Fig. 2 Actuarial analysis of bNED stratified by risk group.
Low-, intermediate-, and high-risk 3-year bNED rates were
05.0%, 77.4% and 74.7%, respectively.

Fig. 3 Actuarial analysis of bNED in high-risk patients
stratified by neoadjuvant/adjuvant hormone therapy (Neo
Hx/Adj Hx) .

Table 1 Changes in RTOG scores in patients who underwent HDR brachytherapy combined with external beam radiotherapy

No. pts Genitourinary score Significance of differences Gastrointestinal score Significance of differences
Mean =SD No. pts (v.s. post XRT 1M) Mean =SD No. pts (v.s. post XRT 1M)
(range) 0 1 2 3 P value (range) 0 1 2 3 P value
Post XRT 1M 101 09+08 (03) 38 41 21 1 - 020502 8 14 5 0 -
Post XRT3M 98 07=08 (03) 50 32 15 1 NS. 01032 9% 7 1 0 0.0151
Post XRT6M 96 05+06 (02) 58 30 8 O 0.0014 01 +04(03) 8 11 0 1 NS.
Post XRTO9M 87 05=07 (02) 50 29 8 O 0.0035 02+05(02) 71 12 4 0 NS.
Post XRT 12M 102 04=06 (0-2) 70 24 & O <0.0001 03+07 (03 79 14 8 1 NS
Post XRT 18M 95 05+07 (0-3) 60 28 6 1 0.0030 03 =062 77 12 6 1 NS
Post XRT 24M 83 04=06 (02) 63 18 7 0 0.0002 0305 (02 63 22 3 0 N.S.
Post XRT 30M 74 03=05 (0-2) 58 13 3 0 0.0001 030602 61 7 6 0 NS
Post XRT 36M 57 04+06 (0-2) 38 16 3 0 0.0018 030602 4 10 3 0 N.S.
Post XRT 42M 44 02+04 (0-2) 37 6 1 0 0.0001 03+04 (1) 33 11 0 O N.S.
Post XRT 48M 36 03=07 (0-3) 27 7 1 1 0.0021 03+05(@1) 26 10 0 0O NS

XRT, radiotherapy; M, month; SD, standard deviation; NS, not significant; No. pts, number of patients.

years of adjuvant endocrine following radiation therapy.
The actuarial biochemical control rates were 50.0% and
91.7% at 36 months, respectively (Fig. 3). Nineteen patients
developed biochemical failure at a median interval of 120
months (range 2.0 - 340 months) after completion of
radiation treatment. Two patients died during follow-up
period because of intercurrent disease and prostate cancer
progression. The actuarial overall survival and disease-
specific survival rates were 93.1% and 991% at 36 months,
respectively.

Toxicity

Acute GU and GI morbidities G1-2 were seen in 57.4%
(62/108) and 17.6% (19/108) of patients, respectively
(Table 1). Urinary retention requiring catheterization
as acute grade 3 morbidity occurred in 2 patients
(1.9%). None of the patients developed acute grade 3
GI morbidity. Late grade 3 GU morbidities were seen in
19% (2/108). One patient developed urethral stricture
requiring endoscopic urethrotomy 18 months after

radiation and one patient developed urinary retention
requiring catheterization 48 months after radiation. Late
grade 3 GI morbidities were seen in 2.8% (3/108). These
three patients developed rectal bleeding due to radiation
proctitis and were hospitalization to undergo laser
coagulation of the rectal mucosa.

Discussion

Surgical treatment of localized prostate cancer
remains one of the most effective treatment options for
organ confined disease. However, several disadvantages
have been recognized such as postoperative incontinence
and erectile dysfunction®” . Afterloading brachytherapy
is the sole interstitial radiotherapy modality currently
available for treating prostate cancer in Japan.
This treatment may be less invasive than surgical
treatment and several clinical trials reported that
HDR brachytherapy is also appropriate for high-risk
(unfavorable) prostate cancer. There have been several
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investigations of HDR brachytherapy using different
regimens®*'® . The total biological effect of the combined
treatment is usually difficult to determine. A linear
quadratic model is often used in an attempt to estimate
the corresponding dose if the whole treatment had been
given by a fractionation scheme of 2.0 Gy five times a
week (NTD-2Gy : Normalized total dose at a fraction
size of 2 Gy) . It has recently been suggested that the
a/ B value for prostate cancer is much lower than that
for other common tumors, in the range 1.2 to 25",
In theory, according to the linear quadratic model, this
implies an increased sensitivity of the tumor to large
doses per fraction. Recognizing the uncertainties in our
current understanding of the a/f value for prostate
cancer, however, toxicity rates as well as clinical and
biochemical outcomes should be evaluated to validate
each treatment protocol. Using the linear quadratic
model and an assumed a/ f value of 1.5 Gy for prostate
cancer, the total dose in this study reached values of
1350 Gy. Assuming the a/f value of 30 Gy, the total
dose to the rectum would be 69.8 Gy. Thus, these data
suggest that the therapeutic ratio may be improved
using hypofractionated ratio regimens, which would
suggest that HDR brachytherapy could be ideal for the
treatment of prostate cancer.

During the past decade, several institutions have
published encouraging results using HDR brachytherapy
and EBRT for patients with good to poor prognostic
factors. Galalae et al. reported that in low-risk patients
(PSA less than 10 ng/ml and Gleason score<6 and
. clinical stage<T?2a), the actuarial 5-year bNED result was
96.0%™ . In our series, the 5-year bNED result was 95.0%,
which was in concordance with the literature. However,
in high-risk patients, the actuarial 5-year bNED ranged
from 380% to 84.0%*" . This wide variation in results
was partially due to the selection of different risk criteria
and different biochemical failure definitions.

The most common related morbidity observed is
genitourinary and rectal toxicities. Acute GU and
GI morbidity G1-2 were seen in 57.4% (62/108) and
17.6% (19/108) of patients, and we observed 1.9%
acute grade 3 morbidities in our series. These patients
developed urinary retention requiring temporary
catheterization, but all these patients had obstructive
symptoms prior to radiation therapy because of benign
prostate hyperplasia. However, unexpected, late urinary

retention was seen in one patien (0.9%) who required

catheterization 48 months after radiation. Zeitlin et al
reviewed 212 patients with a minimum of 24 months
of follow up (mean 33) for localized prostate cancer

treated with brachytherapy followed by 45 Gy EBRT™ .-

Patients with Gleason scores of 2 to 5 were treated

~ with I-125 at a minimum peripheral dose of 120 Gy,

while a minimum peripheral dose of 90 Gy Pd-103 was
used for those with Gleason scores of 7 to 10. The
incidence of urinary retention was 1.5%. Pellizzon et
al reported that the 5-year actuarial urinary retention
rate was 13.8% and interestingly retention episodes
for the cohort began about 40 months after therapy,
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which certainly represents a long-term complication™ .
It is generally believed that brachytherapy is a gentler,
less invasive treatment for localized prostate cancer.
Grills et al described"™ that “prostatic brachytherapy
is the most convention treatment and may have the
lowest rate of long-term complications compared to
radical prostatectomy or external beam radiotherapy” .
However, it is too early to confirm the safety of HDR
brachytherapy boost to EBRT for prostate cancer,
because the follow-up periods are still limited.

There are no consensuses about the role of
naoadjuvant and adjuvant endocrine therapy in
combination with brachytherapy for high-risk prostate
cancer at the present time. Based on published results
demonstrating improved outcome for patients with
locally advanced prostate cancer treated with combined
EBRT and endocrine therapy, we have integrated 6
months’ neoadjuvant endocrine therapy followed by 3
vears of adjuvant endocrine following radiation therapy
in our protocol. Additional long-term follow-up is needed
to confirm our results for highrisk patients, and there
is still controversy in the literature about the optimal
timing and duration of endocrine therapy when used in
conjunction with EBRT. Trials are currently underway
to examine the efficacy in patients with locally confined
disease'®™ . :

In the future prospective randomized trials are needed
to demonstrate which patients benefit from neoadjuvant
and adjuvant endocrine therapy combined with HDR
brachytherapy and EBRT for prostate cancer.
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ZHE R (EEABESEITREE AT
IS (LB A ESHMITRIERARIFID)
BIIFIE (hBASE SRS

Wi fE \C BT B W0EH ST, FEMREL AT/ i
3% (small cell lung-r cancer ; SCLC) T % D7,
e/ BB 2 (non-small cell lung cancer ;
NSCLC) T& % D%, HiRHH. performance
status (PS). FIZ L o THREEN B, ABTIL
Evidence-based Medicine (EBM) ®FEIZ & 5 i
ROBWAA ¥4 VERICET HMERICL S
"EBMOFEIC L BIEZEAT A F 74 220034
BERRD” (2 F0 & Ji i b i SRR e O SE S
BREBRRB I UBRIOMRICE LRI EZT 5,

0910-0474/05/ ¥ 400/&3Z/ICLS
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J|\imBRAGEE (small cell lung can-
cer ; SCLC)

SCLCid. ®FEFE. FHROMEZEOED HTNM
TELAND, BB (limited disease ; LD) & #
B2 (extensive disease ; ED) I245F 2 F 548
PHRHWOLNTWS, LDIZEES—RMERN, &
FUBEFT - FORIKERS - S4B LY VY SEIICRB L
TWwa b0, EDIRZhEMITERELTWVS D
DLEFRINT WD, SCLCIINSCLCE Hi L,
B RS - (LSEBE TN T B SR E N L



(a) EIR%Concurrent

FHAHA

HEAGHA

(b) NE%&Sequential

BHHA

REAGHA

(c) Z#Alternating

AERIAE

1 @REHEE - {L2EEOGHAD XA
RT : &HiRARE. CT: {b3EE

V77

e

VI K E S D, SCLCTIRLDAESNIC BV Thek
PR HA LY S LR B RO SRR T 2
ZAHZETRFH#EEZ O CICATFENm ET S
ZEHI992MI2DD A F T F Y VALK o TR
SNTVE2, Z0k, KR & ORIGR
G TR e 72 9 1) DAAH AL 289 0 VT T B B R
EMRBIEPERSINTVD, HFREER
EHid HEHIZOoOWTIE, ORJIARGHE. @
BYFEREHE. QA QXA D 5
E@1)o Mwrayb ¥ 7 u2fx2773I F/FFV
WEY Y /E Y7 AF v (CAVERE) LV X
TIF /T P RY FEREE (PERE) OXEBERE
ORI L0GYy DT M & FR G 3 5 ik
L, BEICRERT 2 FEORERE T, B
RGBSR BRI U C A B il
(median survival time ; MST) 21.2% H vs 16 % A.
SEEETFEE20% vs 11% & EFEHTHET 5 Z & &R
L72%, %72, Japan Clinical Oncology Group

v

(JCOG) THPEFEFE#4T— A7\, 12— HIZ
45GyDIMEBS B 2T B L, 40— AR
BRUEET 58 L OLBHABRS TR, MST
27.2% H vs 19.7% A, SEEAEFFE23.7% vs 18.3%
LEEBEEESEL TV (R1), BHORr
Ta— (E2) CE LT, 42— XOPEHEED
1o—-ABICEESERS (1E1.8Gy, 1H1E,
BMB45GY) 2TH B L. MBS &R (1
1.5Gy. . 1H2[H, #EEASGy) £17) B L DOILE
KRB Tb, MEBSEREHECEEROHE
ERE Do 2h, MST 194 H vs 23» A, 5%
FE16% vs 23% & ME B FBEFHIPERL T
VASS

ILEHEEDOL YA VIZELTiE, Pujoldbd
ToltVATIF VEEDORBRROA Y 7F
JYRT, YRATSFV2ELLVIAVIR &
TRV YR VICHEBELT, HECBI ATEEE
AR20%ETTAHIEFRINTWAEY, 72, 1k
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CALGB®

CAVE 50 13.0 14.5 6.6 12.8 NS

Murray® CAV/PE 40 21.2 16.0 20.0 11.0 0.008
Jeremic? CBDCA+E 54 34.0 26.0 30.0 15.0 0.027
Jcog® - PE 45 27.2 19.7 237 18.3 0.097
Work® CAV/PE  40~50 10.7 12.9 10.0 10.0 NS
James® CAV/PE =~ 40 13.5 15.1 NR NR NS

F1ORRBRERENGREICX § 2L S CBHFREE ORI ICE T 5 ILEEER

C : cyclophosphamide. A : doxorubicin, V ! vincristine. E ! etoposide. P : cisplatin.
CBDCA : carboplatin. MST : median survival time. NR : not reported. NS : not significant

45y EIFRAT % Conventional fractionation (1,7 8)
’f%"’ﬁ%] % Standard fractionation

WEs5[E]
1.8~2Gy/H

(A) B
B

5l

= A S

(B) BHEIFAETE Hyperfractionation (2ELIE,H)
B4 2IBBSTA Hyperifractionation

BT xT kT AT 2T+ B BTOA kT AT 2
IEE S EIRBS % Accelerated hyperfractionation
1E10E
1.5GyX2,/ B

(C) HBEBH Split course irradiation
(3B % 923 Standard fractionation T4,
A5
1.8~2Gy.” H

1~3BORIEEE & & <)

B~%

R2@Hh R X § B MEHREE TR ISRV S T TV 3 98B E

FHRE &R E - E R AT & R R OE 5 iR
BTk, ERXPEREVHVWLNRTWE, 2D
DILFEREOL I X T E LT iPEﬁ?%ﬁ‘ g
nTwa,

DEZeosre, BRLTIEPS 0~20LDD
SCLCOE#ER L, PERELAT—AZfTV, B
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BB EASGy D JE A2 S IR i % R R PE
LIEFETHILLEZIONTW A,
HHETIE, EDOSCLCIZH L TIThN7-PE
BILLE VAT TF /A4 0 F % VgD IPERE)
D5 MAH B BABR TR FEAT67.5% vs 84.4%.
MST9.4% H vs 12845 AL FEIERL T2 &



CALGB'” TLAN2 41 FVPX2

swog® MMAN2 75 PEX2
mB 51

Rice'? MAN2 42 PEX1
mB

Choi?® MMAN2 42 FVPX2

Eberhardt2" MAN2 94 PEX4
mB

30
45

27

- 42

45

51 61 16
69 76 13
45 63 17
57 79 21
73 93 28

(5yr 1 37%)

53 (4yr: 31%)

(4yr : 26%)

22@BANEITRIIE/MRRSEGE OWTRT{E R BT RE RO T HEER ook v —23IA) -

F : fluorouracil (5-FU). V ! vinblastine. P : cisplatin.,
E : etoposide, MST : median survival time

252, LDOSCLCIZH§ %, PEME & R
- BEorEIRST RO AREEICE] S ke IPRIEL
PEFREE % I § % 4 M AHEKER (JCOG0202) 2381
HEETHFTH 5o

3E/vERaRfE (non-small cell lung
cancer : NSCLC)

FE/ NI V2 BT B AL BT R R O S
. RFETE QMR & YRR R ELT
HTHbo

1. BARETEOM AR REHREER
EWRAB L UCERLEEEE ZRT4% 5
UMz superior sulcus tumor (SST) 1. T ELTE
DEPTORERMNEN TSRS TVwE, 20
W OBE, U ¥ SEEB R T INRRE
REoTHhIrBREORMAREVIBONL Z LD
BEIMICREINTE L, IRICH L CORERF
WCEAFRSRREEIT) S L RA LGNS
EW ol LA L, HKETIEE THEER
DHEFITIEE 5 T B39, Rusch B XSSTIZH L
CPESEIE & A5Gy DIUAHRIREE % 1T o 7 B Z5 R

BEZITV, BHEULFIR766ICE LR TH
N, 0% D2FEEFREZREL T2,
FEUSAOMAR, MBI R AT HEST IR I
T AWML ER SRR OV TS, FIHER
BOBHZLEFTFoTWAE, R22IRTHEY . i
BilrbEs08 ¥ RKREV, Choib2®
Eberhardt 52 (330% % B % 55 EFREHwE L
TWBH, ERBEENDRL, BT oN
RPN L TITbR I EBREEZON TV S,
20034F D KR E R RIES % & CTAlbainb 2 X Y
Stage I AHApN2SE Bl & 12, (LB MBI
BEORFTE (CT/RTHE) &, {bFMEHREERICH
FEGYIER % 479 B (CT/RT/SH) 2 WK § 551
FHERER O H T O RS HiE S, CT/RT/S
#£ Cprogression free survival (PFS) OFBELZER
RO LN, EFHHICAEEREZIRDLON
o 728, F 72, German Lung Cancer Cooper-
ative Group (GLCCG) Tid. PEEE3II— A
VKT SFV/E Tl b{bEREL
A5Gy D% FEIRH OB EO A MA .
FOBIHFHIIR % 17 9 B (CT—>CRT—SH)
&, PEBE3 2 — ABIHARNTKREZTY, 20
BIZ54GYDEE D E O BEHAREEZ 1T ) & (CT
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“West Japan®" - 320

GLOT-GFPC® 212 PE+RT(66Gy) —PN

PN—RT(66Gy)
RTOG® 610  PVi—>RT(60GY)
- " PVi+RT(60Gy)
‘ PE+HFx-RT (69.6Gy)
Crech .~~~ 102 PN-+RT(60GY)
Republic™. ..~ .~ PN—RT(60Gy)

PVdM+-RT (56Gy ; split course)
PVdM—RT(56Gy ; continuous)

5yr : 15.8%

16.6.(p=0.03998) + 2yr:34.6%

13.3 27.4% 8.9%
15 (p=NS) 2yr 1 35% (p==NS)

13.8 23%

17 : ayr: 12%

14.6 (p =0.046) 21% (p =0.048)
16.6 (p =NS) 17% (p=NS)
16.6 (p=0.023) 3yr : 18.6%

12.9 S 9.50%

FIOUIETEEBATEITE IR ISR DL EE & MR E OREGHA & IERGF R O HbBeER

(3z#kas5 &£ V) —EBeRZE S A)

P : cisplatin, Vd : vindesine. M : mitomycin, E ! etoposide. N ! vinorelbine. Vi vinblastine, RT : radio-
therapy. HFx-RT : hyperfractionated radiotherapy. MST : median survival time. NS @ not significant

—S—RTH#) CHEZ2To/ RRVEELRE
131 5 i o 7220, 3 FERadiation Therapy
Oncology Group (RTOG) & Southwestern
Oncology Group (SWOG) "&F LT, YA 7F
F v/ ¥y FeMc & BILEEE L A5Gy DRSS
BB EFABRICARBURETY, ZOR®S
HIZF ey F )V BAOEREEZ3T— AT
BLYRATITFV/ Py FENICE BICERE
BIABWYBRZITY,. ZOBRILIIFESF
VA O LR 30— A17 ) BT O HER
B%4To T b,

Dby BEBATIE, ZORPIICEIT 508
LB BRI, BB IRS N ERICE
WOAT U BB R IEER I T 4o

2. YIBRTEERAEITE

YIRS B R BT S 4T F /N0 B B 8 29 B st
MM LR RBRE O RBERBRE T &
WIEATTFIVAORE, YRTIFVER
te bRk & MR O BRI BE O AR AR
FHRMMBEOAERICH L TCEREILRIFTH-
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Tewm, ALERR R B & AL BT IRRTE £ R L
2XFTFH) Y RARHRESN TRV, 2200
REBEHEHBROBEN DD, wihdEFHREE
TEEELZEZEDLNE o720 RIIAESE
B, B v b u— L THEBILFRATRERE
PENLTWDE EVIFHRTH o 222, RTOG,
Eastern Cooperative Oncology Group (ECOG).
SWOGHF D T ¥ & AL LB RER O 8T T,
70 L OB EE TR R EHEERICH LT
{LFERSRREICL 2EFEOMEERDOLN
ol EME SN TV EY, (hEEE L BEHR
REOIHRAREIE, REEGEHOTPNERGEH X
DERIEE e, FEGEH (R3) @ Tk, A
DHERZROHENE L, BREOFEFRIIIE
K L A% TH 5 LS SR TV A9, Hb
FEORE FEIZOWTiE, 1E2Gy D& 2-E
REEPEPOMET IR TBY, (LEEEE
PEH$ 534 T % 60Gy/30[ (6:8) SR ALIHEILHR
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