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ORIGINAL ARTICLE

Results of concomitant chemoradiation for cervical cancer using
high dose rate intracavitary brachytherapy: Study of JROSG
(Japan Radiation Oncology Study Group)
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Abstract

The purpose of this study was to clarify outcome for concurrent chemoradiation (CT-RT) in locally advanced cervix cancer
in Japan. This is a non-randomized retrospective analysis of 226 patients treated with definitive CT-RT or radiotherapy
alone (RT alone) in nine institutions between 2001 and 2003. External irradiation consisted of whole pelvic irradiation and
pelvic side wall boost irradiation, using a central shield during the latter half of the treatment with the anteroposterior
parallel opposing technique. The external beam irradiation was performed with 1.8 or 2 Gy per fraction. High-dose-rate
intracavitary brachytherapy (HDR) was performed in all cases. In chemotherapy, platinum based drugs were used alone or
in combination with other drugs such as 5FU. Grade of late complications was scaled retrospectively with CTCv2.0. Overall
survival rate at 50 months of stage Ib, II and III, IV was 82% and 66% in CR-RT and 81% and 43% in R alone, respectively.
Disease-free survival rate at 50 months of stage Ib, II and III, IV was 74% and 59% in CR-RT and 76% and 52% in R alone,
respectively. There was no significant difference between CT-RT and RT for overall survival and disease free survival.
Univariate analysis suggested that loco-regional control was better with CT-RT, but multivariate analysis could not confirm
this finding. Compared to RT alone, CT-RT caused significantly more acute and late complications. Thus, late complication
(grade 3-4) free survival rate at 50 month was 69% for CT-RT and 86% for RT alone (p <0.01). The therapeutic window
with concomitant radiochemotherapy and HDR brachytherapy may be narrow, necessitating a close control of dose volume
parameters and adherence to systems for dose prescription.

Since the recommendation of the NCI alert in 1999
to use platinum based concurrent chemotherapy
with radiation in the treatment of cervical cancer

However, data on late complications of CT-RT is
lacking [2,3] although Eifel et al. has updated the
RTOG data with regard to late toxicity [4] and

[1], a change in patterns of practice has occurred in
the treatment of cervical cancer. Concurrent che-
moradiation (CT-RT) is now considered the stan-
dard care for locally advanced cervical cancer.
Cisplatin with or without 5FU is the most frequently
used regimen. Japanese institutions have also begun
to use CT-RT in the treatment of cancer of the
uterine cervix.

Potter et al. has recently published data with MRI
guided HDR brachytherapy combined with radio-
chemotherapy showing excellent outcome [5]. Be-
sides, it is not clear if it is safe to give chemotherapy
concurrently with HDR (high-dose-rate intracavi-
tary brachytherapy) as HDR was not used in the
brachytherapy regimens of the randomized trials of
CT-RT [6-10].
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As HDR is used in over 80% of Japanese institu-
tions, the JROSG (Japan Radiation Therapy Oncol-
ogy Group) determined to clarify the treatment
results of CT-RT in cervical cancer, focusing espe-
cially on acute and late complications. The JROSG
was founded in Japan to perform multi-institutional
trials in the field of radiation oncology, as does the
RTOG.

There has been a significant increase in late
complications with CT-RT recently in results of
JROSG when compared with RT alone, even though
the follow-up period is rather short. Therefore, we
report here these results.

Materials and methods
Patient characteristics

This is a retrospective analysis of 226 patients with
cancer of the uterine cervix treated by nine institu-
tions of JAROSG that are representative for Japan
between 2001 and 2003.

To be eligible for inclusion in this study, patients
had to be stage Ibl-IVa and exclusion criteria
consisted of preoperative or postoperative radio-
therapy and neoadjuvant chemotherapy. Patients
were staged clinically on palpation, cystoscopy, and
proctoscopy by both gynecologist and radiation
oncologist without general anesthesia. CT was used
to evaluate the size of primary tumor and the
metastasis to pelvic or paraaortic lymph nodes in
all patients. MRI was also used in some patients.

Characteristics of patients in radiotherapy alone
(R alone) or CT-RT group are listed in Table I. All
patients had no evidence of para aortic disease with
CT or MRI. We used 5 cm to classify the tumor
diameter considering reports that the locoregional
control rates for tumors were different between
tumors (<5 cm) and tumors (>5 cm) [11].

Trearment

Characteristics of radiotherapy are listed in Table II.
The total dose to point-A given in Table II is only for
HDR. Treatment was usually performed according
to the protocol that Arai et al. proposed [12]. In this
protocol, a central shield was used in whole pelvic
irradiation from the beginning or during the latter
half of the treatment. The weight of external
irradiation was increased and that of intracavitary
irradiation decreased for patients of a more advanced
stage. So, doses of external irradiation and intraca-
vitary irradiation had the large variation in this study.

The target for external irradiation was the primary
tumor and the regional lymph nodes. 3D target
definition was not usually performed. The superior
margin of external irradiation was usually placed on
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Table I. Characteristics of the patients.

Radiotherapy and Radiotherapy

Chemotherapy alone
(N =63) (N =163)

Age (median) 31-78 (55) 30-90 (70)
Karnofsky performance score

90 or 100 19 58

70 or 80 43 90

50 or 60 1 13

30 or 40 0 2
Histologic diagnosis-no.(%)

Squamous cell carcinoma 57 156

Adenocarcinoma 5 6

Others 1 1
FIGO stage*

Ib 6 32

I 15 86

11 39 38

IVA 3 7
Tumor diameter (cm)**

<5.0 20 (32%) 106 (65%)

>5.0 38 (60%) 42 (26%)

Unknown 5 (7.9%) 15 (9.2%)
Pelvic-node status

Postitve 15 (24%) 15 (9.2%)

Negative 48 (76%) 148 (91%)

*FIGO denotes International Federation of Gynecology and
Obsterics.
**The tumor diameter was deremined with MRI.

upper margin of L5 and the lateral margins were 2
cm lateral to the obturator foramen. The inferior
margin was put on inferior margin of the obturator
foramen but extended inferiorly when there was
vaginal invasion. We used multi-leaf collimators to
block upper corners and lower corners of the
radiation field. The external irradiation was per-
formed with free set up in supine position. The
external irradiation was delivered with a 6 or 10-
megavolt (MV) x-ray with the anteroposterior par-
allel opposing technique with 1.8 or 2 Gy per
fraction and 5 fractions per week.

HDR was performed once a week in most cases
with a °°CO or '*”Cs remote-controlled afterloading
radiation machine. Insertion of the intracavitary
apparatus, consisting of a polyethylene nonrigid
tandem and two non-shield colpostats, was carried
out without general anesthesia. A Henschke-type
metal applicator was usually used. Vaginal packing
was used to maintain the position of the tandem and
ovoids. The patients were treated in the lithotomy
position. In Japan, the method of intracavitary
irradiation is based on the modified Manchester
system [13] and the concept of ICRU Report
38 [14] is not in widespread use. So, doses to the
ICRU bladder and rectum points were not always
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Table II. Treatment for cervical cancer.

Radiotherapy and Radiotherapy

Chemotherapy alone
External beam radiotherapy
(1) Whole pelvic field (Gy)
Median 30.6 30
Range 1440 0-43.2
10th and 90th percentiles 21.6-40 19.8-40

(2) Total doses to pelvic side walls (Gy)*

Median 50.6 50
Range 42-56 40-56
10th and 90th percentiles 46-54 45-50.6
Intracavitary brachytherapy
(1) Total dose to point A (Gy)
Median 24 24
Range 17.1-37.5 12-37.5
10th and 90th percentiles 17.3-30.0 18-29
(2) Total dose to point A Dgq (Gy) **
Median 43.2 43.2
Range 30.1-78.75 21.6-78.75
10th and 90th percentiles 40.3-63 32.4-54
Duration of radiotherapy (days)
Median 49 46
Range 36-72 36-75
10th and 90th percentiles 43-56 37-50

*Total doses to pelvic side walls =doses of whole pelvis
irradiation +pelvic side wall boost irradiation.

** Equivalent dose as though given at 2Gy/fraction for late effect
such as rectal.

calculated. This study consisted of data of nine
institutions that had different RI such as °°CO or
137Cs and the radioactivity of RI was not same. So,
the total reference air kerma (TRAK) is not same
but not calculated in all institutions.

In chemotherapy, platinum based drugs were used
alone or in combination with other drugs in all
patients. Twenty nine patients were treated with 20—
40 mg/m? of cisplatin weekly, usually for 5 weeks.
Ten patients received 2 AUC (area under the curve)
of carboplatin weekly for 5-7 weeks. Twelve patients
received 2 cycles of 70-80 mg/m? of nedaplatin every
4 weeks.

Six patients received 2 cycles of CDDP- 5FU
regime (50 mg/m? CDDP on day 1 and 500 mg/
m? 5FU on day 1-4 every four weeks) during
radiotherapy and additional 2 cycles after radio-
therapy. Five patients received 2 cycles of mBOMP
(nedaplatin 70 mg/m? on day 1, vincristine 1 mg/
body on day 1, mitomycin C 7 mg/m? on day 1,
and pepleomycin 40 mg/body on day 1-5) during
radiotherapy and additional 3 cycles after radio-
therapy. One patient received 2 cycles of CDDP-
irinotecan regime (50 mg/m? CDDP on day 1 and
50 mg/m? irinotecan on day 1-3 every four
weeks).

Statistical analysis

The follow-up period for the living patients ranged
from 9 to 67 months and the median follow-up for
the living patients was 36 months. We followed the
patient periodically with physical examination, tu-
mor markers such as SCC, and CT and MR
scanning.In analysis of treatment results of cervix
cancer, it is important to analyze the influence of
doses delivered by external irradiation and HDR. We
used the tumor and late tissue equivalent doses
(Deq) to obtain the cumulative dose at point A
administered by whole pelvis external irradiation and
HDR. To express the BED in terms more familiar to
clinicians, BED was converted to equivalent doses
(DEq) as though given at 2 Gy/day for tumors and
late effects respectively using the formula [15].

BED = nd{l +d]
o/

BED

1+ )

We assumed a value of o/f=3 Gy for acute
complications and o/ =10 Gy for late complications
[16].

For calculation of disease-free survival, treatment
failure was defined as locoregional recurrence, para-
aortic recurrence, distant progression, second cancer
diagnosis, or death as a result of any cause. Overall,
disease-free survival, locoregional-recurrence-free
survival, and distant metastasis-free survival rates
were calculated from the start of treatment. Late
complication-free survival rates were estimated from
the end of radiotherapy.

The difference of characteristics of patients was
examined with the chi-square test. Overall, disease-
free survival, locoregional-recurrence-free survival,
distant metastasis-free, and late complication-free
survival rates were estimated using the Kaplan-
Meier method [17]. Survival curves and curves for
actuarial morbidity were compared with a log-rank
test.

In order to compare various kinds of survival
between CT-RT and R alone, the univariate analysis
was performed. When there was significance with
univariate analysis, multivariate analysis was also
performed using Cox’ s proportional hazard regres-
sion model [18]. Complications of treatment that
occurred within 90 days of the start of radiotherapy
were considered acute complications, and those
occurring or persisting more than 90 days after the
start of radiotherapy were considered late complica-
tions. The severity of acute and late complication
was classified according to the National Cancer

Deq =




Institute -Common Toxicity Criteria (version 2).
Scoring of morbidity also was done retrospectively
based on the patient chart.

Results

CT-RT was utilized more in patients who were
younger, had better Karnofsky performance score,
larger tumor diameter and more positive pelvic
lymph nodes, compared with R alone. Patient
distribution in tumor diameter and pelvic node
status was significantly different between CT-RT
and R alone (p <0.01).

Figure 1 shows overall survival rates curves of
patients treated with CT-RT or RT alone according
to stage. Figure 2 shows locoregional failure-free
survival rates curves of patients treated with CT-RT
or RT alone according to stage. Table III demon-
strates various kinds of survival rates at 50 months
and results of univariate analysis. We could not
calculate 5 year survival rates due to shortness of
the follow-up period. There were no significant
differences in overall survival or disease-free survival
rates between CT-RT and R alone. CT-RT had the
significantly higher locoregional-free survival than R
alone in Stage I and II. There were no significant
differences in distant metastasis-free survival rates
between CT-RT and R alone.

Table IV shows acute complications in CT-RT and
R alone. CT-RT or R alone, age, stage, doses of
external radiation, and total doses to point A were
analyzed for prognostic significance for various types
of acute complications in Table IV by univariate
analysis and multivariate analysis.

CT-RT was the only prognostic factor in acute
complications in leukocytes regardless of whether
the comparison was between all grades of patients

100
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801
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40+
30+
201
10+

Probability (%)
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(Grade 1 to 4), or between those with Grade 2 or
higher (p <0.01) in univariate analysis and multi-
variate analysis.

CT-RT was the only prognostic factor in acute
complications in platelets whether the comparison
was between all grades of patients (Grade 1 to 4)
(p <0.01) in univariate analysis. However, there was
no prognostic factor in acute complications in
platelets in multivariate analysis.

CT-RT was the only prognostic factor in diarrhea
whether the comparison was between all grades of
patients (Grade 1 to 4) (p <0.05) in univariate
analysis. However, there was no prognostic factor
in acute complications in diarrhea in multivariate
analysis. There was no prognostic factor in urinary
frequency in unitivariate analysis.

We then analyzed late complications Grade 2 or
higher in rectum, small or large bowel, and bladder.

Figure 3 demonstrates late complications (rectum,
small or large bowel, and bladder)-free survival rates
in CR-RT and R alone. Late complications-free
survival rate at 50 months was 69% in CR-RT and
86% in R alone. There was the significant difference
between CR-RT and R alone (p <0.01).

CT-RT or R alone, age, doses of external radia-
tion, and doses of HDR (Dg,) were analyzed for
prognostic significance for late complications (rec-
tum, small or large bowel, and bladder)-free survival
by multivariate analysis using Cox’s proportional
hazard regression model. There was no significant
prognostic factor in late complications -free survival.

We compared late complications (small or large
bowel) free survival rates between CR-RT and R
alone. Colon fiberscopy and CT were commonly
used to find the origin of bowel symptoms. Late
complications-free survival rate at 50 months in
small or large bowel was 86% in CR-RT and 95%

0

0 5 10 15 20

25 30 35 40 45 50
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Figure 1. Overall survival rates in CT-RT and R alone; solid thick line (Stage Ib, II, CT-RT), solid thin line (Stage Ib, II, RT alone), dotted
thick line (Stage III, IV, CT-RT), dotted thin line (Stage III, IV, RT-alone).
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Figure 2. Locoregional failure-free survival rates in CT-RT and R alone; solid thick line (Stage Ib, II, CT-RT), solid thin line (Stage Ib, II,
RT alone), dotted thick line (Stage III, IV, CT-RT), dotted thin line (Stage III, IV, RT-alone).

in R alone. There was the significant difference
between CR-RT and R alone (p <0.05).

We compared late complications (rectum) free
survival rates between CR-RT and R alone. Late
complications-free survival rate at 50 months in
rectum was 87% in CR-RT and 90% in R alone.
The difference between CR-RT and R alone was not
significant (p =0.73).

We compared late complications (bladder) free
survival rates between CR-RT and R alone. Late
complications-free survival rate at 50 months in
bladder was 93% in CR-RT and 96% in R alone.
There was the significant difference between CR-RT
and R alone (p <0.05).

Discussion

Here we reported results the treatment results of C'T-
RT in cervical cancer, focusing especially on acute

Table III. Survival Rates at 50 months.

and late complications conducted by the JROSG. In
this study, CT-RT was employed more in patients
who had the larger tumor diameter and more
positive pelvic lymph nodes, as compared with RT
alone. However, locoregional failure-free survival in
patients treated with CT-RT was significantly better
than in patients with R alone in Stage Ib or II,
indicating that CT-RT overcame disadvantages for
local control such as larger tumor diameter and more
positive pelvic lymph nodes. These results concurred
with randomized trials [4,7,9,10] which reported
that local failures were significantly decreased in the
cisplatin arms of these studies, suggesting that
chemotherapy was acting as a radiation sensitizer
[19].

There were no significant differences in overall
survival and disease-free survival rates between CT-
RT and R alone in our study. These results did not
agree with the randomized trials [4,7,9,10]. The

Radiotherapy and Chemotherapy (N =63)

Radiotherapy alone (N =163)

% 95% CI % 95% CI P

Overall survival

Stage Ib, II 82% 24% to 100% 81% 72% to 90% n.s

Stage 111, IV 66% 49% to 83% 43% 23% to 63% n.s
Disease-free survival

Stage Ib, II 74% 54% to 94% 76% 70% to 82% n.s

Stage III, IV 59% 44% to 74% 52% 34% to 70% n.s
Locoregional failure-free survival

Stage Ib, II 100% 100% 91% 86% to 96%  <0.01

Stage III, IV 83% 72% to 94% 71% 55% to 87% n.s
Distant metastasis-free survival

Stage Ib, II 74% 54% to 94% 87% 80% to 94% n.s

Stage III, IV 65% 50% to 80% 65% 47% to 83% n.s

* Abbreviation: n.s., not significant.



Chemoradiotherapy of cervix cancer 439
Table IV. Acute complications.
Radiotherapy and Chemotherapy (N =63) Radiotherapy alone (N =163)
GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE

0 1 2 3 4 0 1 2 3 4
Leukocytes 10 5 11 33 4 135 11 14 4 0
Platelets 48 2 4 9 0 159 2 1 1 0
Diarrhea 28 27 8 0 0 96 41 24 1 0
Urinary frequency 56 6 1 0 0 150 11 2 0 0

prevalence of larger tumor diameters and more
positive pelvic lymph nodes in CT-RT patients may
have influenced our results.

Concomitant chemotherapy did not decrease dis-
tant metastasis in our study. The prevalence of
disadavantageous factors working against systemic
control in CT-RT patients, such as larger tumor
diameters and more positive pelvic lymph nodes
were perhaps too great for the chemotherapy to
produce systemic benefit.

CT-RT significantly increased late complications
in rectum, small or large bowel, and bladder in our
study. Actually, 31% of patients treated with CT-RT
suffered complications higher than Grade 2 in
rectum, small or large bowel, and bladder at 50
months after treatment. However, CT-RT was no
prognostic factor in multivariate analysis, indicating
that the interpretation of results obtained by non-
randomized trials should be careful due to bias. C'T-
RT was employed more in patients who had the
larger tumor diameter and more positive pelvic
lymph nodes in this study. Besides, the heterogeneity
of the schedules used for concurrent chemotherapy

Probability (%)

and the wide spread use of combination chemother-
apy should be recognized as a problem in analyzing
the influence on late complications.

HDR was used in all patients in this study. It is not
clear if it is safe to give chemotherapy concurrently
with HDR. In the randomized trial conducted by
Canadian institutions, low dose rate, medium dose
rate, and high dose rate techniques were all allowed.
Only 38 of the 253 patients treated had HDR, with a
schedule of 8 Gy times 3 fractions. There was no
subset analysis done to determine any difference in
toxicity between LDR, MDR, and HDR [20]. There
are only a few reports in which HDR was used in
CT-RT [21-24]. Besides, the number of patients in
their reports was small and their results are conflict-
ing. Souhami et al. reported an increased incidence
of GI toxicity (26% with cisplatin versus 7.5%
without) in patients receiving cisplatin-based che-
motherapy along with external beam and HDR,
which occurred rather early at a median follow-up
of 11 months [24]. Sood et al. reported increased
acute toxicities with chemotherapy and radiation
using HDR techniques, but no increase in late
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Figure 3. Late complications-free survival rates in CT-RT and R alone. Patients who had late complications Grade 2 or higher in rectum,

small or large bowel, and bladder were analyzed.
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complications [23]. It is unclear if the use of HDR in
this study was related to increased late complications
because CT-RT and R alone showed no differences
in late complications in rectum or bladder, which are
influenced to a greater degree than small or large
bowel by the intracavitary irradiation.

Mature analysis confirms that the addition of
fluorouracil and cisplatin to radiotherapy using
LDR significantly improved the survival rate of
women with locally advanced cervical cancer with-
out increasing the rate of late treatment-related side
effects [4].We are planning the randomized trials to
elucidate optimal radiation doses when HDR is
used. Recently, Potter et al. reported that combined
intracavitary and interstitial MRI-based brachyther-
apy in patients with significant residual disease after
external-beam therapy is feasible and allows excel-
lent local control and a low rate of morbidity [5].
Dimopoulos et al. reported that MRI-based MRI-
based 3D conformal HDR and cisplatin appeared to
be safe and effective [25]. We are also considering to
use these high quality HDRs.

In summary, CT-RT significantly improved local
control of patients with Stage Ib and II in univariate
analysis. CT-RT caused significantly more acute
complications such as leukopenia, thrombocytope-
nia, and diarrhea. Late complications (rectum, small
or large bowel, and bladder) in CT-RT increased
significantly, as compared with R alone in univariate
analysis. These results were obtained by using non-
randomized data and the interpretation of these
results should be careful due to bias in data.
However, our results indicate that the optimal
radiation doses for CT-RT remain to be resolved.
Further randomized trials in which strict dose
guidelines are provided in these protocols are
necessary to elucidate optimal radiation doses for
CT-RT.
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