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= Abstract=

Purpose : This analysis was to compare the result of radiation alone and
chemoradiation in cervical cancer in terms of response, survival, failure, and
complication.

Materjals _and Methods : A retrospective analysis of 135 cervical cancer
patients treated with definitive radiotherapy from November 1985 to
December 1991 was performed. Fifty-six patients were treated with radiation
alone and 79 patients were treated with cisplatin-based chemotherapy plus
radiation. Follow-up period ranged from 5 to 105 months with a median 47
months. According to the FIGO classification, the patients were subdivided
into 18 (13.3%) stage 1B, 7 (5.2%) stage IIA, 97 (71.9%) stage |IB, and 9
(6.7%) stage IlIB.

Results : A complete response was noted in 51 patients (91.1%) of the
radiation alone group, and 68 patients (86.1%) of the chemoradiation group:
There was no statistical difference in complete response rate between the
two groups.

Overall survival rate at 5 years was 73.3%. According to stage, overall
survival rates at 5 years were 88.9% in stage |IB, 85.7% in stage IIA, 73.8%
in stage IIB, and 37.5% in stage IlIIB, respectively. According to treatment
modality, overall survival rates at 5 years were 81.9% in the radiation alone
group, 67.0% in the chemoradiation group (p=0.22). Disease-free survival
rate at 5 years were 70.4% in the radiation alone group, 68.5% in the
chemoradiation group (p=0.85). Locoregional control rates at 5 years were
76.1% in the radiation alone group, 73.8% in the chemoradiation group
(p=0.70). Distant disease-free survival rates at 5 years were 83.9% in the
radiation alone group. 90.3% in the chemoradiation group (p=0.59).
Treatment-related bone marrow suppressions were noted in 3 (5.4%) patients
of the radiation alone group, 14 patients (17.7%) of the chemoradiation
group (p{0.05). Grade 2 vesical complications were noted in 14 patients of
the radiation alone group, and 10 patients of the chemoradiation group.
Grade 2 rectal complications were noted in 2 patients of the radiation alone
group, and 3 patients of the chemoradiation group. One case of rectal
perforation was noted in the chemoradiation group, and grade 2 small bowel
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obstructions were noted in 2 patients of the radiation alone group. There
were no statistical differences in the incidence of vesical, rectal, and small
bowel complicaions between the two groups.

Conclusian : No statistical difference was found between the radiation alone
group and the chemoradiation group in terms of response, survival, and
failure, but the incidence of bone marrow suppression was higher in the

chemoradiation group.
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INTRODUCTION

In spite of the success of definitive radiotherapy
for cancer of the uterine cervix, some patients
present ‘with metastatic disease and there is a
subset of patients who will not be cured with
radiotherapy alone even in early stages. In fact,
nearly a third of patients with invasive  cervical
cancer still die of their disease”. Thus, there is a
potential role of chemotherapy of the carcinoma of
the uterine cervix.

The use of chemotherapy as initial treatment
before pelvic radiotherapy would be theoretically
advantageous as the vascular supply to the tumor
is. not compromised, allowing a higher local tissue
concentration of chemotherapeutic agents, thereby
improving the effectiveness of chemotherapy.
Chemotherapy and 'radiotherapy theoretically inter-
act by sensitization, normal tissue protection, or by
spatial cooperation, i.e., radiation therapy for local
disease and chemotherapy for subclinical meta-
stasis?. Unfortunétely_, the results of chemotherapy
still fall short of what is needed. Although dramatic
responses occur in some patients, the results. tend
to be brief, inconsistent, and not reproducible”.

Of many chemotherapeutic agents, cisplatin has
been regarded as the most active chemother-
apeutic agent in cervical oancerS), and is reco-
gnized as having radiosensitizing effect when used
concomitant with radiation in in vitro studies.
Extensive in vivo and in vitro studies have shown
an increased cytotoxicity of cisplatin and radiation
therapy. Although the precise mechanism of action
has not been defined, inhibition of the repair of

sublethal damage and hypoxic cell sensitization
have been postulated®.

We studied retrospectively for the effect of
cisplatin-based chemotherapy plus radiotherapy on
cervical cancer by comparing with the result of
radiotherapy alone.

MATERIALS AND METHODS

A retrospective analysis of 135 cervical cancer
patients treated with deﬁnitivé radiotherapy at
Kyungpook University Hdspita-l from November
1985 to December 1991 was performed.

Patient characteristics are shown in- Table 1.
Fifty-six patients were treated with radiotherapy
alone and 79 patients were treated with cisplatin—
based chemotherapy plus radictherapy. Follow-up
period ranged from 5 to 105 months with a
median 47 months. According to the FIGO
classification, the patients were subdivided into 18
(13.3%) stage 1B, 7 (5.2%) stage lIA, 97 (71.9%)
stage lIB, and 9 (6.7%) stage lIB. All patients
were ambulatory.

All patients were treated with external whole
pelvic irradiation. of 45 Gy (1.8 Gy per fraction, 5
times a week) without midline shielding. Stage HIB
patients were boosted 16 Gy on parametrial area.

After two-week interval, high dose rate intra-
cavitary irradiation (Cobalt-60 in tandem, Cesium-
137 in ovoids) of 39 Gy (3 Gy per fraction, 3
times a week) was delivered to point A.

Neoadjuvant chemotherapy regimens were as
follows: bleomycin, vincristine, mitomycin, and
cisplatin in 60 patients, cisplatin and mitomycin in
5 patients, cisplatin and 5-fluorouracit in 1 patient,
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Table 1. Patient Characteristics

Radoatopm alone group (N=56)

Chemoradiation group (N=79)

Stage
B 1
A 4
1B 36
B 5
Histology
Squamous cell carcinoma 54
Adenocarcinoma 2
Age (years)
Range 30-78
Median 53
Follow-up (months)
Range 5-105
Median 62

Performance status

73

28-73
52

11-91
42
all ambulatory (0,1)

Table 2. Response according to Treatment
Modality and Stage

Radeation group Chemoradiation ‘group

CR Non-CR CR Non-CR
B 1 0 6 1
I1A 4 0 3 0
I8 33 3 54 7
ns 3 2 5 3
Total 51 5 68 [

CR : Complete Response
Non-CR : cases with any residual desease

cisplatin, adriamycin and bleomycin in 1 patient.
Concurrent cisplatin - was administered "in 12
patients. The range of chemotherapy cycles was
1-3 {median 2).

Responses were evaluated 1 month after all
treatment. A complete response (CR) was defined
as clinically no evidence of disease by physical
examination and non-CR as any residual disease.
If any suspioious lesions were noted, a pathologic
evaluation was performed at-least 3 months dfter
treatment. '

Survival was calculated by Kaplan-Meier
method and analyzed by logrank test”. Overall
survival, disease-free survival, local control, and
distant disease-free survival rate were calculated

from the beginning of the first treatment to the
date of death, the date of the first failure, the date
of locoregional relapse, and the date of distant
metastasis, respectively.

Complications . were estimated according to the
RTOG and EORTC scale®. Complications of only
grade 2 or more were evaluated.

All contingency tables were evaluated by chi-
square test”.

RESULTS

A complete response was noted in 51 patients
(91.1%) of the radiation alone group, and 68
patients (86.1%) of the chemoradiation group
(Table 2). There was no statistical difference in
complete response rate between the two groups.

Overali and disease-free survival rate at 5
years were 73.3% and 69.1%, respectively (Fig. 1).
According to stage, overall survival rates at 5
years were 88.9% in stage 1B, 85.7% in stage A,
73.8% in stage 1B, and 37.5% in stage IlIB,
respectively. According to treatment modality,
overall survival rates at 5 years were 81.9% in the
radiation alone group, and 67.0% in the
chemoradiation group (Fig. 2, p=0.22). Disease-
free survival rates at 5 years were 70.4% in the
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Fig. 1. Overall survival (OS) and desease-free
survival rates (DFS).
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Fig. 2. Comparison of overall survival rate
following radiation alone (RT) and che-
moradiation (RT-+CT).
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Fig. 3. Comparison of desease-free survival Rate
following radiation alone (RT) and che-
moradiation (RT+CT).

radiation alone group, and 68.5% in the chemora-
diation group (Fig. 3, p=0.85). Locoregional control
rates at 5 years were 76.1% in the radiation alone
group, and 73.8% in the chemoradiation group
(Fig. 4, p=0.70). Distant disease—free survival rates
at 5 years were 83.9% in the radiation alone
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Fig. 4. Comparison of locoregional control rate
following radiation alone (RT) and che-
moradiation (RT+CT).
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Fig. 5. Comparison of distant disease-free sur-
vival rate following radiation alone (RT)
and chemoradiation (RT+CT).

group, and 90.3% in the chemoradiation group

(Fig. 5, p=0.59).

There were 5 cases of locoregional failure, 4
cases of distant failure, and 1 case of locore-
gional and distant failure in the radiation alone
group. In the chemoradiation group, there were 6
cases of locoregional failure, 4 cases of distant
failure, and 3 cases of locoregional and distant
failure.” There was no statistical difference in the
pattern of failure between the two groups (Table 3).

Treatment-related bone marrow suppressions
were noted in 3 (54%) patients of the radiation
alone group, and 14 patients (17.7%) of the che-
moradiation group and the difference was
statistically significant (p<0.05). Ali cases of bone
marrow suppression were estimated as grade 2.
Grade 2 vesical complications were noted in 14
patients of the radiation alone group, and 10
patients of the chemoradiation group. All cases of
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Table 3. Failure Pattern according to Treat-
ment Modality and Stage

Radiation group
LR DM LR+DM

Chemoradiation group
LR DM LR-+DM

B 1 1 - - - -
A - - - - - -
B 4 2 ! 6 3 3
m -1 - - _
Total 5 4 1 6 4 3

LR : Locoregional
DM : Distant Metastasis

Table 4. Incidence of Complications of
Grade 2 or More

Radiation ~ Chemoradiation
group group p-value
Rectal 2 4 NS
Vesical 14 10 NS
Smali bowel 2 0 NS
Bone marrow 3 14 p<0.05

NS : not significant
All of the cases were grade 2 except one case of
rectal perforation jn the chemoradiation guoup*

vesical complication were controlled with appro-
priate medications. Grade 2 rectal complications
were noted in 2 patients of the radiation alone
group, and 3 patients of the chemoradiation group.
One case of rectal perforation was noted in the
chemoradiation group. and was treated with low
anterior resection. Grade 2 small bowel obstruction
was noted only in 2 patients of the radiation alone
group and was treated with conservative manage-
ment. There were no statistical differences in the
incidence of vesical, rectal, and small bowe!
complicaions between the two groups (Table 4).

DISCUSSION

It has been argued whether carcinoma of the
cervix should be treated with radiation alone or
with chemoradiation. So far, randomized stud-
ies® failed to show an improvement in response
rate or survival rate with the addition of neoad-
juvant chemotherapy. Although 12 cases of con-
current cisplatin treatment was included, most

patients of the chemoradiation group in our
analysis were given a cisplatin-based regimen
neoadjuvantly. There was no statistical difference
between radiation alone group and chemoradiation
group in terms of response, survival, and failure.
The reason for this disturbing finding is not
entirely clear. All patients in the chemoradiation
group completed pelvic radiotherapy plus brachy-
therapy and therefore inadequate irradiation
dosage cannot explain the non-superior results of
the chemoradiation group. In a randomized trial of
three cisplatin dose schedules, Bonomi et al'”
noted only a minimal increase in complete
response rate and no improvement in response
duration, progression-free interval, or survival by
increasing the dosage of cisplatin. Because every
patient of the chemoradiation group in our study
was given a cisplatin-based regimen and cisplatin
is considered as the most active drug in cervical
cancer, inadequate drug dosage neither explain
the non-superior results of the chemoradiation
group. Then it is possible to state that chemo-
therapy. was ineffective in controlling pelvic or
extrapelvic disease in carcinoma of the cervix.
One possible explanation for the non-superior
results of the chemoradiation group is that delay
in definitive radiotherapy and prolongation of
overall duration of treatment might mask the gain
in survival. Retrospective analysis of clinical trials
in both gynecologic and head and neck cancers
have shown that prolonging the radiotherapy
treatment course leads to lower local control and
worse overall survival. The head and neck data
showed a median toss of 10% to 14% per week
of prolongation of radiotherapy’® '®. A somewhat
smaller rate of loss, averaging 7% to 9% per
week of prolongation of the radiotherapy, is
reported for carcinoma of the cervix'*'®. In our
data, median duration of treatment of the
chemoradiation group was 19.1 weeks, ‘and 12.6
weeks for the radiation alone group. The
difference of median duration of treatment
between the two groups was 6.5 weeks. So even
if there had been a real gain in survival in the
chemoradiation group,” it might have been masked
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by a loss in survival .due to prolongation of the
duration of treatment.

The second - possible explanation  for the
non-superior results of the chemoradiation group
in this analysis is the enhancement of accelerated
tumor cell proliferation during treatment. Withers et
al'” have shown that clonogenic repopulation in
squamous cell caroinorha of the head and neck
region 'accelerates after about 4+1 weeks aiter
initiation of radiotherapy. Since repopulation by
surviving “tumor clonogens is not —a specific
response to radiotherapy but rather results from
kiling of tumor cells, these authors have
suggested that chemotherapy, which is able to Kkill
cells, could also lead t0 an accelerated regrowth
of “surviving 'clonogens, decreasing the effect of
subsequent radiotherapy.' This ‘may explain why in
spite of satisfactory rate of response . following
neoadjuvant chemotherapy, there was no improve-
ment in local tumor control, and survival was
adversely affected. The mechanisms by which this
increased cell -proliferation occurs are not entirely
clear, - although, it may result from improved
nutrition of surviving cells following shrinkagé of
the tumor due to previous therapy"s’.

The third possible explanatory mechanism for
our non-superior results of the combined treat-
ment modality may be the development of
cross-resistance between radiation and certain
antineoplastic agents. The mechanisms responsi-
ble for such cross-resistance remain to be deter-

mined. Recent studies have shown significant’

similarity between the cytotoxicity of irradiation and
antineoplastic agents and .that tumor cells may
develop a resistance capable of decreasing the
cytotoxic effects of some antineoplastic drugs as
well .as radiation.

In our study, the incidences -of vesical, rectal,
and small bowel complications were not different
significantly between the two groups. Only the
incidence of bone marrow suppression- was higher
in the chemoradiation group. The two groups in
this analysis received essentially the same dose of
fadiation = so radiation dose could not be
considered as a primary factor in the comparison

of the rate of complications. Vesical, rectal, and
small bowel complications are late events. Urinary
tract complications are known to occur 3 to 4
years after irradiation and gastrointestinal tract
complications within 2 years after irradiation'®. The
follow-up period (median 47 months) in our study
is somewhat short for full occurrence of late tissue
reactions. #f we wait more, the chance of these
late tissue reactions - probably will increase.
However, regarding bone marrow which is con-
sidered as an acutely responding tissue, it is
postulated that all incidence of marrow -suppres-
sion has been evaluated and the possibility of
further incidence is low.

Although cisplatin is known to have limited bone
marrow ioxicity, the possibility that cisplatin~based
chemotherapy affected marrow adversely couldn't
be excluded. Although whether increased incid-
ence of bone marrow suppression was contributed
from cisplatin or other marrow-toxic agents was
not clear, the fact is that decreased tolerance for
marrow-toxic agents exhibited by some patients
after combined therapy may - contribute to the
non—supérior results of the chemoradiation group.

That chemoradiation had no gain in CR rate,
overall survival, disease-free survival, locoregional
control, and distant disease-free survival and had
even higher incidence of marrow- suppression in
this study suggest that we may exclude the
routine use of chemotherapy in the treatment of
cervical cancer and the current enthusiasm for
chemoradiation of cervical cancer should be re-
served until properly analyzed randomized studies
will .be completed.

CONCLUSION

In a retrospective analysis of 135 cervical can-
cer patients, following conclusions were derived.

1) Cisplatin-based chemotherapy had no effect
in response, survival, and failure compared with
the radiation alone group.

2) The incidence of bone marrow suppression
was higher in the chemoradiation group than that
of the radiation alone group.
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