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Postoperative Radiation Therapy in the Management of
Early Cervical Cancer

Jae-Chul Kim, M.D.

Department of Radiation Oncology, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: This study identified the result of postoperative radiation therapy and the prognostic factors to
affect survival rates in cervical cancer patients.

Materials and Methods: One hundred and thirty three patients with cervical cancer who were treated with
postoperative radiation therapy following surgery at our institution between June 1985 and November 2002
were retrospectively analyzed. One hundred and thirteen patients had stage IB disease, and 20 patients had
stage IlA disease. Histological examination revealed 118 squamous cell carcinoma patients and 15
adenocarcinoma patients. Sixty seven patients were noted to have stromal invasion greater than 10 mm,
and 45 patients were noted to have stromal invasion 10 mm or less. Positive lymphovascular invasion was
found in 24 patients, and positive pelvic lymph nodes were noted in 39 patients. Positive vaginal resection
margin was documented in 8 patients. All of the patients were treated with external beam radiation therapy
to encompass whole pelvis and primary surgical tumor bed. Intracavitary radiation therapy was added to 19
patients who had positive or close surgical margins.

Results: Actuarial overall and disease-free survival rates for entire group of the patients were 88% and
84% at 5 years, respectively. Five-year disease—free survival rates for patients with stromal invasion greater
than 10 mm and 10 mm or less were 76% and 97%, respectively (p<0.05). Also there was a significantly
lower survival in patients with positive pelvic lymph nodes compared with patients with negative pelvic lymph
nodes (p<0.05). However, lymphovascular invasion, positive vaginal resection margins were not statistically
significant prognostic factors. Addition of neoadjuvant chemotherapy or type of surgery did not affect
disease-free survival.

Conclusion: Postoperative radiation therapy appears to achieve satisfactory local control with limited
morbidity in cervical cancer patients with high pathologic risk factors. Distant metastasis was a dominant
failure pattern to affect survival in cervical cancer patients after radical surgery and radiation and more
effective systemic treatment should be investigated in these high-risk patients.
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surgery.” However, 10 to 25% of early-stage cervical cancers

Introduction treated with radical surgery will eventually relapse.” Approxi-

mately 90% of initial relapsed sites will be the pelvis and

)

Stage IB and IIA cervical cancer is usually treated by pelvic relapse will be often accompanied by distant metastases.”

radical hysterectomy and pelvic lymphadenectomy though radi-
ation therapy is as effective as surgery. Five-year disease-free

survival rates approach approximately 90% after radical
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One of the possible advantages of surgical treatment in
early-stage cervical cancer is that groups of patients could be
identified with more extensive disease than was initially
evaluated. Adjuvant radiation therapy could contribute to
improve local control in patients who have unfavorable
pathologic risk factors found in surgical specimen. Post-
operative radiation therapy can improve local control of

cervical cancer patients by sterilizing remaining microscopic or
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gross residual disease left behind even with radical surgery.
Careful histological evaluation of the surgical specimen reveals
factors which can differentiate patients at higher risk of failure
in surgically treated patients. These factors include positive
pelvic lymph nodes, deep stromal invasion, positive surgical
margins, lymphovascular space invasion, and large tumor
size.™ Adjuvant postoperative radiation therapy has been
given to improve local control and survival in those high-risk
patients. Our postoperative radiotherapy policy in early-stage
cervical cancer is to irradiate the patients with unfavorable
pathological findings after radical hysterectomy and patients
who have undergone simple hysterectomy.

We retrospectively analyzed the survival rates and the
patterns of failure of early cervical cancer patients who were
treated with surgery and postoperative radiation therapy to

identify the prognostic factors to affect survival rates.

Materials and Methods

We retrospectively reviewed the clinical records of 133
patients with early cervical cancer who were treated with

surgery and postoperative radiation therapy at our institution

Table 1. Characteristics of the Patients

Characteristics No. of patients
Stage
1B 113
1A 20
Histology
Squamous cell ca 118
Adenocarcinoma 15

Stromal invasion

Unknown 21

10 mm or less 45

>10 mm 67
Resection margin

Negative 125

Positive 8

Lymphovascular invasion

Negative 109

Positive : 24
Pelvic lymph node

Negative 94

Positive 39
Total 133
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between June 1985 and November 2002. Postoperative radia-
tion therapy was added if one of following factors was found
in the surgical specimen; positive surgical margins, positive
pelvic lymph nodes, lymphovascular space invasion, deep
stromal invasion, and disease discovered incidentally at simple
hysterectomy.

The characteristics of the patients in the present study are
shown in Table 1. Age of the patients ranged from 27 to 74
and the median age was 48. All patients were staged
according to the International Federation of Gynecology and
Obstetrics (FIGO) classification revised in 1994. Prior to
surgery, clinical staging was done by using pelvic exami-
nation, routine blood chemistry, chest x-ray, intravenous
pyelogram, cystoscopy, sigmoidoscopy, and pelvic CT scan.
One hundred and thirteen patients had stage IB disease, and
20 had stage ITA disease. Pathologic examination revealed 118
cases of squamous cell carcinoma and 5 of adenocarcinoma.
Sixty seven patients were noted to have stromal invasion more
than 10 mm, 45 patients were noted to have stromal invasion
10 mm or less, and 21 showed unknown depth of invasion.
Positive vaginal resection margin was documented in 8
patients and positive lymphovascular invasion was noted in 24
patients. Pelvic lymph node was positive in 39 patients.

Postoperative radiation therapy was started 4 to 6 weeks
after surgery. All of the patients were treated with 4 field box
technique to encompass whole pelvis by linear accelerators
producing 6 or 10 MV photons and treatment was given once
a day, five times a weck. Daily fractionation was 1.8 Gy.
Total of 45 to 50.4 Gy was delivered to whole pelvis during
5 to 6 weeks. Nineteen patients with positive or close (<5
mm) vaginal surgical margins received intracavitary vaginal
ovoids loaded with Cs-137 (approximately 25 cGy/min) by
remote afterloading (Buchler, Germany). The dose to the
vaginal surface was 15 Gy in 5 fractions for close margins
and 39 Gy in 13 fractions for positive margins. Brachytherapy
was delivered at the conclusion of the external beam irradia-
tion. Cisplatin-based neoadjuvant chemotherapy was done in
58 patients who had tumors of 4 cm or more. Neoadjuvant
chemotherapy regimens were as follows: cisplatin and mito-
mycin in 32 patients, bleomycin, vincristine, mitomycin, and
cisplatin in 15 patients, cisplatin and S5-fluorouracil in 3
patients, paclitaxel and cisplatin in 8 patients. The range of

chemotherapy cycles was 1~4 (median 2).
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Major treatment-related toxicities were defined as those
requiring surgical correction and/or major medical intervention.
These included blood loss requiring 4 units or more of blood
transfusion, intra-abdominal infection, fistulae, pulmonary
embolism, deep venous thrombosis, small bowel obstruction,
severe proctitis or cystitis delaying treatment more than 2
weeks. Patients were followed regularly and median follow up
period was 48 months (range 4 to 219 months). Survival time
was counted from the end of radiation therapy. Kaplan-Meier
method was used to calculate survival and evaluation of the
prognostic factors was performed with log rank test.
Multivariate analysis was performed using a Cox regression

analysis in a forward stepwise manner.
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Fig. 1. Overall survival (OS) and disease-free survival (DFS) rate
for entire group of patients.
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Fig. 2. Disease-free survival rates according to depth of stromal
invasion.

Results

As shown in Fig. 1, actuarial overall and disease-free
survival rates for entire group of the patients were 88% and
84% at 5 years, respectively. Five-year disease-free survival
rates for patients with stromal invasion 10 mm or less and
greater than 10 mm were 97% and 76%, respectively (Fig. 2,
p<0.05). Five-year disease-free survival rates for patients with
negative and positive pelvic lymph nodes were 88% and 74%,
respectively (Fig. 3, p<0.05). Five-year disease-free survival
rates for patients with 2 or fewer pelvic nodes and those with
more than 2 pelvic nodes were 88% and 66%, respectively
(Fig. 4, p<0.05). There was no significant difference in

5-year disease-free survival between ages younger than 45 and
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Fig. 3. Disease-free survival rates for patients with positive vs.
negative pelvic lymph nodes.
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Fig. 4. Disease-free survival rates according to number of pelvic

lymph nodes.
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Table 2. Five-year Disease-free Survival Rates according to
Prognostic Factors

Prognostic variable 5YDFS* (n) p value™ p value’

Stage

IB 88% (113)

IIA 83% (20) NS. NS
Histology

Squamous cell ca 85% (118)

Adenocarcinoma 71% (15) NS. NS
Stromal invasion (mm)

Unknown 78% (21)

10 mm or less 97% (45)

>10 mm 76% (67) <0.05 <005
Resection margin

Negative 86% (125)

Positive 84% (8) NS. N.S.
Lymphovascular invasion

Negative 86% (109)

Positive 84% (24) NS N.S.

Pelvic lymph node

Negative 88% (94)

Positive 74% (39) <0.05 NS
Number of pelvic lymph nodes

0~2 88% (123)

>2 66% (10} <005 <0.05

*5-year disease-free survival, T univariate analysis, T multivariate
analysis

45 or older. Also no significant survival difference was noted
according to histological classification. Positive vaginal resec-
tion margin and lymphovascular invasion were not statistically
significant prognostic factors (Table 2). There was also no
significant disease-free survival difference between the groups
treated with radical and simple hysterectomy. Addition of neo-
adjuvant chemotherapy did not affect disease-free or metastasis-
free survival. According to a multivariate analysis, more than
2 positive pelvic nodes and stromal invasion greater than 10
mm proved to be independent factors (Table 2, p<0.05).
Analysis of the sites of failure disclosed 4 pelvic relapses,
11 distant metastases, and 1 combined pelvic failure with
distant metastasis (Table 3). Pelvic recurrences occurred 2 to
51 months after radiation therapy (median 15 months). Distant
metastases occurred 4 to 60 months after radiation therapy
(median 20 months). Of 16 failures, 12 had stromal invasion
more than 10 mm and 8 had positive pelvic nodes in the

initial surgical specimen. None of the 16 patients with pelvic
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Table 3. Sites of Relapse

Site of relapse Number %
Pelvic only 4 3
Distant only 11
Pelvic + distant 1 1
Total 16 12

and/or metastatic failures was successfully treated.

Few treatment-related major toxicities were reported. Two
patients suffered small bowel obstruction and underwent
surgical resections. These 2 patients received external radiation
therapy only. Two patients suffered minor hematuria which

was successfully controlled by appropriate medication.

Discussion

Overall 5-year survival of the entire group of 133 patients
treated for stage IB and IIA cervical cancer at our institution
was 88% which was in accordance with the literature.'”"”

Early-stage cervical cancer represents a wide spectrum of
disease with considerable variation in prognosis. A disease as
small as microinvasive and as large as 6 cm are all included
in stage IB group as defined by FIGO. Groups of patients
with high risk factors therefore need to be defined so that
appropriate adjuvant therapies are applied after surgery. These
factors include positive pelvic lymph nodes, deep stromal
invasion, positive surgical margins, lymphovascular space
invasion, and large tumor size.'™

Pelvic lymph node metastases is probably the most im-
portant prognostic factor following radical surgery, with most
series showing a 40 to 50% reduction in 5-year survival rates
for these patients.”™" Number and location of the pelvic
metastases are also important. When 3 or fewer lymph nodes
were involved, the survival was 79% compared with 33%

19 Fuller showed

when 4 or more lymph nodes were involved.
that 32% of patients with 1~2 pelvic nodal groups involved
by tumor recurred, while 71% of patients with more than 2
nodal groups involved recurred.'” Patients with metastases
below the common iliac nodes do better than patients with
metastases involving common iliacs.'™" In the present study,
patients with 2 or fewer pelvic nodes had a higher disease-

free survival than those with more than 2 pelvic nodes.
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Unfortunately the importance of lymph node metastases
location could not be precisely analyzed in the present study
because the surgeons omitted specific lymph node group
information. Gynecologic Oncology Group 92 study compared
radiation therapy after surgery with surgery alone in high-risk
cervical cancer patients without pelvic lymph node metastasis.
There was a reduction in the recurrence rate from 28% to
15% with the addition of radiation.*® Our study included both
node-positive and node-negative patients and distant metastases
- were frequent (Table 1) which might suggest pelvic node
metastases indicate dissemination. Whether adjuvant radiation
therapy could improve disease-free and overall survival in
node-positive cervical cancer needs to be elucidated by a
randomized study.

In the present study, depth of invasion in absolute terms
showed a strong significance (p<0.05), while depth of in-
vasion in fractional thirds showed only a marginal significance
(p=0.06. data not shown). Depth of stromal invasion by
cervical cancer strongly correlated with disease-free survival,
both in absolute terms (mm) and in fractional thirds."”
Increasing depth of invasion of the cervical lesion might be
associated with greater lateral extension and increasing
vascular invasion in the cervix. Patients with disease confined
to the cervix had poor outcome if the tumor invaded more
than 10 mm and was present in vascular spaces. A possible
explanation for these findings is that as a tumor involves a
greater fraction of the cervical stroma, the risk for metastatic
spread increases because the tumor gains more access to
larger lymphatic tranks and blood vessels that insert at the
periphery of the cervix. The fractional ratio of invasion is
higher in an atrophic cervix than in a large, premenopausal,
multiparous cervix, given an equal absolute depth of tumor
invasion.'?

We found no significant difference between the groups
treated with radical and simple hysterectomy. This finding
supports that adjuvant radiation therapy could successfully
compensate the suboptimal surgery for local control.

Although intracavitary radiation therapy did not significantly
add to morbidity, there was no survival advantage with the
addition of intracavitary radiation therapy in the present study.
It is obvious that patients who have positive or close surgical
margins after hysterectomy are at increased risk for local

recurrence and whole pelvic irradiation plus vaginal ovoid

irradiation is necessary in those patients.”” Although some
results supported that additional vaginal cuff irradiation was
necessary, others did not with a longer term data.””

The dominant pattern of failure in this study was distant
metastasis. The prognosis for patients with recurrent cervical
cancer was poor, with no patients surviving free of disease
after relapse. More effective adjuvant systemic treatments have
to be developed to control distant metastases.

Cisplatin-based neoadjuvant chemotherapy in the present
study did not improve disease-free or metastasis-free survival.
Cisplatin and fluorouracil are radiation sensitizers and their
concurrent use seems to be synergistic.”” The concurrent use
of cisplatin (with or without fluorouracil) and pelvic irradia-
tion in patients with advanced discase seemed to improve
local control and overall survival in clinical trials.** ™

Based on our data, the morbidity of postoperative pelvic
radiotherapy was acceptable with only 2 cases of major
toxicities though Barter” reported that 30% of the patients
treated with combined radical hysterectomy and radiation
therapy had serious complications.

In conclusion, present analysis indicates that postoperative
pelvic radiotherapy can achieve satisfactory local control with
limited morbidity. Because of the high incidence of distant
metastasis, effective adjuvant systemic chemotherapy should

be developed to improve the present therapeutic results.
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