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Abstract=

Purpose : Radiation therapy(RT) is conventionally standard treatment for lo-
cally advanced stage for uterine cervix cancer. Recently to improve treatment
results, combined chemotherapy and radiation therapy was tried. We retros-
pectively analysed our experience of 122 patients.

Comparision of the results in 45 patients treated with RT alone and 77
patients treated with RT plus chemotherapy was made

Materials and Methods : From January 1985 to December 1991, 122 patients
with cervix cancer were treated with whole pelvic external RT and ICR(34 1
ICR, 77 2 ICR, 11 high dose rate ICR) in our department. Forty five patients
were treated with RT alone, and 77 patients were treated with combined RT
plus chemotherapy. Mean age was 58 years(range:29-81). Histologic types
were 111 squamous cell carcinoma, 5 large cell carcinoma, 3 adenocar-
cinoma, and 2 adenosquamous cell carcinoma. According to the FIGO stage
6 had stage 1A(4.9%), 11 had 1IA(9.0%), 37 had 1IB(30.3%). 3 had IllIA
(2.5%), 63 had 11IB(51.6%). and 2 had stage IV(1.6%). In 77 patients with
RT plus chemotherapy, 36 patients were treated with VBP(vinblastin, bleo-
mycin, cisplatinum) , 39 patients with cisplatinum plus 5-FU and 2 patients
with 5-FU .

Results : Complete response after external RT (3960cGy-5500cGy) was ach-
ieved in 61 patients(50%). The actuarial 5 year and 9 year survival rate was
57.8% and 53.9%. respectively. Five year actuarial survival rate was 63.1%
with RT alone(n=45) and 55.9 % with RT plus chemotherapy(n=77).

The 5 year survival rate was 35.5% for 1 course of ICR and 67% for 2
courses of ICR. There was statistically significant advantage of survial with
RT alone group who were treated with 2 courses of ICR and dose to the A
point)=8000cGy (4/25 died). In RT plus chemotherapy group. dose res-
ponse was not seen and there was no difference in 5 year survival between
1 course and 2 course of ICR (50% vs 56.8%), and dose to point A less
than 8000 cGy and more than 8000 cGy(55.6% vs 55.7%). There was no
significant difference in survival between RT alone and RT plus chemo-
therapy for patients with tumor size greater than 3cm in size.
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Five year survival rate for early stage (Stage IB and lIA) with RT alone
group and with RT plus chemotherapy group was 60 % and 77.0 %, respe-
ctively. In advanced stage (stage I[IB, ilIA, IlIB, IVA) the 5 year actuarial
survival rate were 62.6%. for RT alone group vs 53.6% for RT plus che-
motherapy group.

Conclusion : Present study demonstrates that there is no survival advantage
with adding chemotherapy in advanced stage of uterine cervix cancer. RT
alone is considered as treatment of choice for patients with locally advanced
cervix cancer. There was increased survival in RT alone group treated with
RT dose above 8000 cGy to point A and 2 course of ICR, but 2 course of
ICR and RT dose above 8000 cGy to point A did not affect survival advan-
tage in RT plus chemotherapy group

Key Words : Cervix cancer, Chemoradiotherapy, Radiation therapy, Intracavi-

tary radiation

INTRODUCTION

Definitive pelvic radiation therapy has been
shown to be effective in treating patients with
carcinoma of the cervix with locally advanced di-
sease. Despite improvement in radiation equip-
ment and technique, cervix cancer has appreciable
local and distant failure rates.

Approximately two thirds of patients with locally
advanced disease have local failure in the pel-
vis™. To improve local control and to reduce di-
stant metastasis’' combined RT plus chemotherapy
therapy has been investigated to overcome - this
limitation. Chemotherapy and radiation therapy th-
eoretically interact by sensitization of tumor for lo-
cal disease and systemic chemotherapy for sub-
clinical metastasis®"?.

This study analyzed the any potential survival
benefit of combined RT plus chemotherapy for
cervix cancer, and appropriate radiation doses for
radiation alone or RT plus chemotherapy patients.

MATERIALS AND METHODS

From January 1985 to December 1991, 122 pa-
tients with carcinoma of the cervix treated with
external radiation therapy alone or combined RT
plus chemotherapy followed by intracaviatry radi-
ation in our department were evaluated retrospe-

ctively.

Patients had follow-up range from 5 to 117
months (median 60 months) for alive patients and
from 3 to 67 months(median 36 months) for dead
patients. Forty five patients were treated with RT
alone, and 77 patients were treated with combined
RT plus chemotherapy. Mean age was 58 years
(range 29-81 years). According to the FIGO stage
6 had stage 1B(4.9%), 11 had 1IA(9.0%), 37 had
11B(30.3%), 3 had IlIA(2.5%), 63 had HIB(51.6%), 2
had stage IV(1.6%). The pathological classification
revealed 111(90.6%) squamous cell carcinoma, 4
adenocarcinoma, 2 adenosquamous cell carcino-
ma, and 2 large cell carcinoma. [n view of the tu-
mor size, 19 were smaller than 3 cm, 39 were
3-5¢m, and 39 were Iargér than 5cm. The char-
acteristic of each group was shown in Table 1.

1. lrradiation Techniques

External beam radiation was delivered by Co®
or 10 MV linear accelerator. Patients were treated
with external beam RT followed by 1 or 2 course
of intracavitary radiation{ICR). External radiation
dose ranged from 3960 cGy to 5500 cGy. After
4000 cGy, median midline shield with 4cm block
was done routinely and midline shield was not
used to the patients who were - scheduled to
have only 1 course of ICR. External beam radi-
ation was adminstered through AP and PA por-
tals. Daily fractionation was 180 cGy to 200 cGy
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Table 1. Patient Characteristics of Cervix Cancer

RT alone RT +chemo Total
No of patients 45 77 122
Fllow-up period
median(mo) 60 60 60
range(mo) 11-106 5-117 5-117
Age mean(yr) 61 56 58
range 32-87 29-73 29-87
stage
iB 3 3 6
oA 4 7 11
o8 18 19 37
A 1 2 3
mB 18 45 63
VA 1 1 2
Histology
squamous 41 70 111
adenoca 1 3 4
adenosguamous 0 2 2
large cell 3 2 5
Tumor size
unknown 17 8 25
<3 10 9 19
3-5cm 9 30 39
>=5cm 9 30 39

Table 2. Radiation Treatment Methods of Cervix Cancer

RT alone RT +chemo Total
Ext RT dose (cGy)
mean 4977 5073 5038
range 4000-6000 3200-6500 3960-5500
ICR(No. )
1 14 20 34
2 29 48 77
high dose rate 2 9 11
A point dose (cGy)
mean 8040 8020 8027
range 7500-8900 6500-8900 6500-8900
<8000 20 24 44
>=8000 25 53 78

tumor dose, five times per week.

2. Brachytherapy

Until 1987, TAO applicator(Japan) was used and
total of 20 patients were treated by TAO appli-
cator. Since then FSD applicator(U.S.A)) has been
used and 89 patients were treated by FSD appli-
cator. Eleven patients were treated with high dose
rate brachytherapy during transient period at out-
side hospital.

Point A and B point dose was prescribed by
computer calculation. First ICR was performed 1-2
weeks after the completion of external beam
iradiation and 2nd ICR was done with 1-2 weeks
interval following 1st ICR. Planned dose to point
A was 8000-8500 cGy. Actual prescription dose to
the point A varied from 6500-8900 cGy. Thirty five
patients received 1 course of ICR, 77 patients re-
ceived 2 course of ICR and 11 had high dose
rate brachytherapy. Radiation treatment methods
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Table 3. Type of Chemotherapy of Cervix

Cancer
No of patients
VBP(1-8 cycle) 36
1-2 cycle 1
>=3 cycle 25
chsplatinum(1-7 cycle) 39
1-2 cycle 5
>=3 cycle 34

Table 4. Comparison of Treatment Results
of Two Groups(%)

5 yr survival RT alone RT-+chemo Total
Tumor size

<3CM 66.6 77.8 73.6

>=3CM 489 487 48.8
#of ICR

1 ICR 18.6 50 35.5

2 ICR 82.8 56.8 67

HDR ICR 50 67 58
A point desel(cGy)

<8000 27.2 55.6 36.5

>=8000 914 55.7 67
have been summerized in Table 2.

~ 3. Chemotherapy

Of 77 chemotherapy combined patients, 36 pa-
tients were treated with VBP(vinblastin, bleomycin
and cisplatinum) as a neoadjuvant therapy. Vinbla-
stin. 4mg/M? bleomycin  16mg/M? and cisplatinum
50rng/M2 were injected at day 1 and bleomycin
was injected at day 2. After 3 cycles of chemo-
therapy patients who- had good response under-
went radical operation. But.patients who did not
finish planned dose of chemotherapy or who had
poor response were referred for curative radiation.
Thirty nine patients received cisplatinum pilus 5
FU, and 2 patients who had poor renal funtion
had received 5-FU alone as concomittant therapy.
Cisplatinum 1mg/kg were injected for 3 day and
500 mg of 5 FU were infused for 5 days every 3
weeks. The type and schedule of chemotherapy
were shown at Table 3

Analysis of actuarial survival was made by Ka-
plan Meyer method and comparison between gr-
oups was made using log-rank test.

RESULTS

Complete response after external RT was ob-
served in 50%( 55.5% for RT alone vs 46.7% for
RT plus chemotherapy). The actuarial 5 year sur-
vival rate was 57.8% for entire group of patients.
The 5 year actuarial survival rates for RT alone
patients and for RT plus chemotherapy were 63.1
% and 55.8%, respectively, and that was not stati-
stically significant(p>0.05)(Fig. 1). The 5 year sur-
vival rates for 1 course of ICR, 2 course of ICR
and high dose ICR were 35.5%, 67% and 58%,
respectively. Patients treated with 1 ICR -were
noted to have poor survival. There was statistically
significant advantage of survival with RT alone
group who were treated with 2 course of ICR
(18.6% for 1 ICR vs 82.8% for 2 ICR) and dose
to the A point>=8000 cGy (27.2% for <8000 cGy
vs 91.4% for >=8000 cGy). However for the
patients with RT plus chemotherapy group, there
was no significant difference in 5 year survival rate
between 1 course and 2 course of ICR (50% vs
56.8%), and A point dose less than 8000 cGy and

‘more than 8000 cGy(55.6% vs 55.7%).

Tumor size less than 3cm showed better sur-
vival than those of larger ones (74.6% vs 48.8%).
Average tumor sizes of RT alone group and RT
plus chemotherapy group were 3.6cm and 4.4cm,
respectively. Tumor size was larger in RT plus
chemotherapy group than in radiaton alone group.
However among patients with tumor size larger
than 3cm, average tumor sizes in RT alone and
RT plus chemotherapy group were the same
(4.8cm vs 4.9cm). There was no difference in
survival between RT alone and RT plus chemo-
therapy groups with tumor size larger than 3cm
(48.8% vs 48.7%). The difference of 5 year survi-
val with two groups by tumor size, number of ICR
and A point dose was shown at Table 4.

The 5 year survival rate of early stage(stage 1B
and 11A) for 7 patients who was ireated with RT
alone was 60% in contrast to 77.8% for 10 pati-
ents with RT plus chemotherapy therapy. But the
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Fig. 2. Comparison of survival of RT or RT+che-
mo patients by stage.

number' of patients was too small toc make any
comparison in ealy stage disease(Fig. 2). In advan-
ced stage(stagellB, IlIA, lIIB, IVA) the 3, 5 year and
9 year actuarial survival rates were 77.9%, 62.6%
and 62.6% for RT group vs 57.8%, 53.6% and
53.6% for RT plus chemotherapy group, respecti-
vely. Slightly better survial with RT group was not-
ed, but that was not statistically significant(Fig. 2).
Slightly increased survival of RT plus chemo-
therapy patients was noted at 1 year(93.2% vs
86%) but a large number of death occured bet-
ween 18-30 months and late death after 5 years
was seen in RT plus chemotherapy group. On the
contrary no patients died after 5 years in RT

alone group(Fig. 1).

DISCUSSION

There are several rationale for using combined
chemotherapy. The goals are reduction of the pri-
mary tumor size before initiating radiation therapy
and eradication of micrometastasis. In a small pilot
study of Gynecologic Oncology Group, only 1 of
11 patients with stage HIB or IV disease were
alive after 25 months with ciplatinum chemother-
apy‘“. Symonds et al reported the use of cisplatin,
bleomycin, and vincristin for two cycles before
radition therapy in stage Il or IVA disease with
66% actuarial survival at 30 months®. Sardi et al
used the same agents reported promising results
for stage IIB and IlIB disease®. However others
noted no complete response and a significant in-
cidence of progression of disease during chemo-
therapy”. The combination of cisplatin, bleomycin,
and mitomycin, and vincristine was associated
high response rate but only 23% of patients re-
mained discase free after radiation therapy®.
Although most phase Il results seemed promising
with chemotherapy, none of phase Ill studies have
shown significant benefit® "

The aim of concomittant chemotherapy is to in-
teract synergistically with radiation therapy in addi-
tion to the reduction of tumor size and eradication
of micrometastasis®®. Chemotherapy might de-
crease the shoulder or increase the slope of radi-
ation dose response'z’. Hydroxyurea, cisplatin and
5-FU were commonly used and some have
reported increased survival of patients with advan-
ced cancer™'”. However, others reported no ad-
vantage with cisplatin and 5-FU in randomized
study'®,

In this study concomittant chemotherapy with
cisplatinum plus 5-FU resulted in slightly better 5
year survival than neoadjuvant chemotherapy with
VBP but there was no statistical significance.
There was no benefit of RT plus chemotherapy
group in advanced stage cervical cancer(stage iIB,
IA-B, IVA). The actuarial survival at 5 years for
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radiation alone group was slightly better than RT
plus chemotherapy group (62.6% vs 53.6%) alth-
ough that was not statistically significant in advan-
ced stages.

No survival advantage of RT plus chemotherapy
group was probably due to the different size of
tumor at initial presentation even though the stage
was same. Average tumor size was 3.6cm for RT
alone group and 4.4 cm for RT plus chemo-
therapy group. Perez reported high pelvic failure
with tumor size larger than 3cm in stage IB, HA,
HB disease'®. Others reported tumor size more
than 5 cm or 6¢cm in diameter was found to be
an important prognostic factor for survivai®2®. our
data showed significantly  better prognosis for
tumor less than 3 ¢m in size. The reason for
those patients treated with chemotherapy having
decreased survival is that chemotherapy group
has more patients with large tumor size (78% vs
40%, tumor size=3cm). Combined treatment was
designed to overcome poor prognosis of large
size of tumor with synergistic effect with radiation
or preradiation chemotherapy. Among patients with
tumor size larger than 3cm, same survival of
radiaton group and chemoradaiton group was
seen. This study failed to demonstrate any advan-
tage in adding chemotherapy in large tumor size.
Previous report from our department demonstrated
5 year survival was 56.7% for stage IIB and
60.6% for stage Ill. At that time we did not give
any chemotherapy and study popuiation inciuded
bulky and non bulky size of tumor®. The five
year survival was same as this result(58.7% vs
58.1%).

Dose-response relationship of radiation therapy
for cervix cancer is clear. Increased doses of
radiation results in increased rates of local control.
This study showed increased survival with A point
dose >=8000 and 2 ICR. Eleven patients who
were treated with high dose rate ICR had the
same survival as those with 2 course of ICR. In
RT alone group 2 course of ICR and A point
dose over 8000 cGy is very important. On the
contrary, patient who were treated with RT plus
chemotherapy did not show any survival advan-

tage with 2 course of ICR or A point dose over
8000 cGy. Chemotherapy has known to have the
synergegic effect with radiation. The result of no
advantage of chemotherapy is probably due to the
same taget of radiation and chemotherapy, and
chemotherapy would act only as adding radiation
dose to the tumor cells. Generally as tumor vol-
ume increases greater RT doses are required.
However tumor dose response is usually sigmoid
shape and maximal tumor response is differnet
from each tumor cells and delivering radiation
doses seemed to be limited due to surrounding
normal tissue®?®. We tried to limit rectal and
bladder dose in the range of 6500-7000 cGy and
no patients was reported as death due to treat-
ment related complications.

There was no difference in survival with A point
dose between 8000-8500 cGy and more than
8500 cGy in RT alone patients. Maximal tumor
dose response of our patients would be 8000-
8500 cGy for RT alone and 7500-8000 cGy for
RT plus chemotherapy group.

CONCLUSION

1) There was slightly better survival in RT alone
compared to RT plus chemotherapy.

2) Use of 2 course of ICR with RT dose above
8000 ¢ Gy to point A is very important treatment
factor for RT alone group. However, when com-
bination RT pius chemotherapy was planned, the
number of ICR and dose to A point did not affect
prognosis. Those results suggest that dose redu-
ction is possible when the patients are treated
with combined RT plus chemotherapy.

3) Patients with tumor size larger than 3cm did
not show any survival advantage with addition of
chemotherapy to radiation. Since there was no
benifit of these types of chemotherapy on the
survival in bulky tumor, optimal schedule and age-
nts are needed for better results.
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