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In a retrospective study, 185 patients with previously untreated
stage IB or IIA (International Federation of Gynecology and
Obstetrics) squamous cell carcinoma of the cervix were found to
have pelvic nodal metastasis at the time of Wertheim hysterec-
tomy and bilateral pelvic lymphadenectomy. Of these patients,
103 received adjuvant whole-pelvis irradiation and 82 received
no adjuvant therapy. Median dose of pelvic irradiation was 5000
¢Gy. Among the irradiated patients, in 75% the dose was 5000
cGy or greater. Matching irradiated and nonirradiated patients
according to stage, tumor size, and number and location of pos-
itive nodes yielded 60 pairs. Mean length of follow-up was 3.9
years for the 60 irradiated patients and 5.8 years for the non-
irradiated patients. Kaplan—-Meier overall and cancer-specific sur-
vival estimates for the two groups were not significantly different
(P > 0.30). During the follow-up period, 21 surgery-only patients
and 22 patients treated with adjuvant radiotherapy had recur-
rence, but adjuvant radiotherapy decreased the proportion of re-
currences occurring in the pelvis alone—27% compared with 67%
in the surgery-only group (P = 0.01). © 1989 Academic Press, Inc.

INTRODUCTION

During the past four decades, the efficacy of radical
hysterectomy and pelvic lymphadenectomy for treating
patients with clinical stage IB or IIA cervical carcinoma
has been demonstrated repeatedly; however, the pres-
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ence of surgically detected pelvic node metastasis has
been correlated with moderately high treatment failure
rates [1-3]. Because the salvage rate associated with
recurrence is poor [4], several adjuvant therapeutic ap-
proaches have been proposed in an attempt to decrease
recurrences and thus increase patient survival. An ex-
ample of such therapy has been the sporadic use of post-
operative adjuvant pelvic irradiation with the intent of
affording these patients a more favorable prognosis.

Using a matched-pairs study design, the authors sum-
marize the pooled experiences from three institutions in
an attempt to assess the benefit derived from adjuvant
pelvic irradiation after Wertheim hysterectomy for early-
stage squamous cell carcinoma of the cervix with pelvic
nodal metastasis.

MATERIALS AND METHODS

The medical records of all patients treated by Wert-
heim hysterectomy and pelvic lymphadenectomy for clin-
ical stage IB or ITA (International Federation of Gyne-
cology and Obstetrics) carcinoma of the cervix between
1947 and 1986 were reviewed at each institution. Those
patients with squamous cell carcinoma metastatic to pel-
vic lymph nodes were identified and their records were
abstracted in detail, examining various surgical and path-
ologic features, specifics of postoperative pelvic irradia-
tion, times and patterns of recurrence, and overall fol-
low-up status. Follow-up information was obtained by
correspondence, telephone, review of death certificates
or some combination of these.
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PELVIC RADIATION AFTER RADICAL HYSTERECTOMY

Irradiated and nonirradiated patients were matched ac-

cording to clinical stage, tumor size, and number and
location of positive nodes. Overall and cancer-specific
Kaplan—Meier survival estimates [5] were computed for
both groups and compared by using the log-rank test.
Survival estimates were calculated from the date of op-
eration. Information concerning sites of recurrence was
broken down into pelvic, distant, and pelvic-plus-distant
sites and compared within the two groups by the x* test
or Fisher’s exact test.

RESULTS

Pelvic lymph node metastasis was detected at the time
of Wertheim hysterectomy in 185 patients with clinical
stage IB or IIA squamous cell carcinoma of the cervix;
95 at the Mayo Clinic, 48 at the University of Alabama,
and 42 at the University of Michigan. Of these 185 pa-
tients, 103 received adjuvant pelvic irradiation, and 82
were treated with surgery only. Matching according to
clinical stage (stage IB and IIA), tumor size (largest di-
mension of the cervical lesion =1 c¢m), and number (1,
2, 3, or >3) and location of positive nodes (presence or
absence of common iliac nodal metastasis) produced 60
pairs (Table 1). Paraaortic nodes were either negative or
unknown, with a single exception in the surgery-only
group (Table 2).

Distribution according to surgical time intervals for
each group is shown in Table 3. The median year of
treatment was 1972 for the surgery-only group and 1979
for the group receiving adjuvant irradiation. Radiation
dosimetry was available for all matched patients, and
patient distribution as a function of the pelvic midplane
dose is given in Table 4. The median dose of pelvic
irradiation was 5000 cGY (range, 4000-6800 cGy). Of
the irradiated patients, 75% received 5000 cGy or more.
Median age was 42 years (range, 20-73 years) in the
surgery-only group and 39 years (23-66 years) in the
adjuvant treatment group.

Median duration of follow-up was 5.8 years in the
surgery-only group and 3.9 years in the adjuvant irra-
diation group. Kaplan—Meier survival estimates for over-
all and cancer-specific survival were not significantly dif-
ferent between the two groups (Figs. 1 and 2; P > 0.30).
Absolute 5-year survival estimates for the two groups
were 72 + 6% for surgery only and 64 = 7% for adjuvant
irradiation.

During the follow-up period, 21 of the 60 surgery-only
patients and 22 of the 60 patients receiving adjuvant
irradiation had recurrences. The sites of initial treatment
failures are presented in Table 5. The proportion of re-
currences occuring in the pelvis only was 67% in the
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TABLE 1

Distribution of Irradiated and Nonirradiated Patients
According to Clinical and Pathologic Variables

Distribution by type of treatment

Adjuvant
Surgery only irradiation
Variable Number % Number %
Clinical stage
IB 50 83.3 50 83.3
1A 10 16.7 10 16.7
Size of lesion (¢cm)
<1.0 5 8.3 8 13.3
1.1-2.0 7 11.7 8 13.3
2.1-4.0 27 45.0 26 433
4.1-6.0 15 25.0 10 16.7
>6.0 2 33 6 10.0
Unknown 4 6.7 2 33
Site of positive nodes
Right side 17 28.3 22 36.7
Left side 30 50.0 22 36.7
Both sides 11 18.3 14 23.3
Unknown 2 3.3 2 33
Positive common iliac nodes
Yes 4 6.7 4 6.7
No 19 31.7 32 53.3
Unknown 37 61.7 24 40.0
Total number of nodes positive
1 36 60.0 36 60.0
2 14 23.3 7 11.7
3 4 6.7 1 18.3
4 2 33 3 5.0
5 2 3.3 0 0.0
6 0 0.0 1 1.7
Unknown 2 33 2 33

surgery-only group and 27% in the adjuvant irradiation
group (P = 0.01).

Median time to recurrence was 1.85 years for all pa-
tients, 1.4 years (range, 0.3-7.0 years) in the surgery-
only group, and 2.1 years (range, 0.4-11.8 years) in the
adjuvant irradiation group. Median time to recurrence

TABLE 2
Distribution of Irradiated and Nonirradiated Patients
According to Paraaortic Node Status

Distribution by treatment

Surgery only Adjuvant irradiation

Node status Number % Number %
Negative 31 51.6 41 68.3
Positive 1 1.7 0 0
Unknown 28 46.7 19 31.7
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TABLE 3
Distribution of Irradiated and Nonirradiated Patients
According to Chronologic Treatment Intervals

Distribution by treatment

Time interval

(years) Surgery only Adjuvant irradiation
Before 1956 4 0
1956-1960 4 3
1961-1965 14 1
1966-1970 7 2
1971-1975 11 8
1976-1980 11 26
1981-1986 9 20

was 0.9 year for those patients who had recurrence in
pelvic and distant sites, 1.5 years for pelvic recurrence
alone, and 3.0 years for distant recurrence alone.

DISCUSSION

The lack of demonstrable survival benefit from adju-
vant pelvic irradiation within this population is consistent
with previous reports [6-13]. We attempted to eliminate
a bias toward irradiating patients with more extensive
disease by matching for tumor size and extent of spread.

The overall survival for both groups (5-year survival
of 72 and 64% for surgery only and adjuvant radiation,
respectively) is slightly higher than the 50 to 60% cus-
tomarily reported for node-positive patients [7-10,12],
presumably reflecting the matching process: more pa-
tients with a small number of positive nodes were avail-
able in the surgery-only group so that a large number
(36/60) of patients in each group had only one node
positive. Previous work has suggested possible benefit
from adjuvant irradiation for specific subsets of patients
such as those with more than three positive lymph nodes
[8]. This study does not contain an adequate number of
patients to permit meaningful evaluation of subset sur-
vivals. If the increased median follow-up time in the
surgery-only group (5.8 versus 3.9 years) influenced the

TABLE 4
Distribution of Adjuvant Radiotherapy Dose
Patients

Dose

(cGy) Number %
4000-4499 4 6.7
4500--4999 11 18.3
50005499 22 36.7
5500-5999 9 15.0
>6000 14
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FIG. 1. Overall survival estimates of matched stage IB or IIA cerv-

ical carcinoma patients with nodal metastasis, according to treatment.

results, it should have accentuated any diminution in
survival in that cohort.

The substantial reduction in pelvic recurrence that we
have observed following adjuvant pelvic irradiation is
also consistent with previous studies (Table 6). Despite
this decrease in pelvic recurrence, long-term survival
was not enhanced. The previously unsubstantiated clin-
ical observation that patients who do not have pelvic
recurrence fare better in the short term is supported by
our observation of a small increase in median time to
recurrence, from 1.4 to 2.1 years, with the use of ad-
juvant irradiation. The benefit of decreased pelvic re-
currence also is apparent in the doubling of median time
to recurrence, from 1.5 years for pelvic failure to 3.0
years in the group with distant recurrence alone.

Statistical power remains a significant concern in this
as in previous studies. With a sample size of 60 patients
per group, we have a 90% chance of detecting a 30%
improvement in survival at P < 0.05 and a 76% chance
of detecting a 25% improvement in survival at P < 0.05,
assuming a 70% S-year survival without treatment.
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FIG. 2. Cancer-specific survival estimates of matched stage IB or
ITA cervical carcinoma patients with nodal metastasis, according to
treatment,
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TABLE 5
Distribution of Irradiated and Nonirradiated Patients
According to Site of Recurrence

Distribution by treatment

Adjuvant

Surgery only irradiation
Site Number % Number %
Pelvis 14 67 6 27
Distant site 6 29 13 59
Pelvis + distant site 1 5 3 14
Any 21 100 22 100

In summary, we have been able to confirm previous
results demonstrating the absence of a discernable sur-
vival advantage with adjuvant pelvic irradiation in this
setting. According to our results, if such an advantage
exists it is probably no larger than 9% at S years (90%
confidence interval, —18% to +99%). Although we also
confirmed the decrease in local recurrence after pelvic
irradiation and the corresponding increase in short-term
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