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Abstract

Objective. To evaluate patterns of failure in cervical cancer patients with histopathologic parametrial invasion treated with postoperative
pelvic radiation therapy. :

Methods. Records of 117 stages IB-IIB cervical cancer patients with parametrial invasion treated with postoperative radiation therapy
from 1985 to 2002 were retrospectively reviewed. Patients were divided into two groups based on status of pelvic lymph nodes. Patterns of
recurrence and prognosis by status of pelvic lymph nods were statistically analyzed.

Results. Status of pelvic lymph nodes had significant impact on both recurrence and survival. Extrapelvic recurrence was observed in 23
of 66 node-positive patients compared with 6 of 51 node-negative patients (P = 0.005). Of 66 patients with a positive pelvic lymph node, 18
developed visceral metastases, whereas only three visceral metastases were noted in the 51 node-negative patients (P = 0.003). Five-year
overall survival in node-positive and -negative patients was 52% and 89%, respectively (P = 0.0003). Corresponding rates for recurrence-free
survival were 44% and 83%, respectively (P = 0.0002). The correlation between nodal metastasis and prognosis was enhanced when node-
positive patients were stratified into two groups based on number of positive nodes (= = 1 and n > 2), Five-year recurrence-free survival rates
for patients with negative, one positive, and two or more positive nodes were 83%, 61%, and 31%, respectively (P = 0.0001).

Conclusions. Extrapelvic recurrence was uncemmon in node-negative patients with parametrial invasion. These findings do not support
use of systemic therapy for cervical cancer patients with parametrial invasion if pelvic lymph node metastasis is negative.
© 2004 Elsevier Inc. All rights reserved.
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Introduction

Adjuvant therapies for women with International Feder-
ation of Gynecology and Obstetrics (FIGO) stage IIB
cervical cancer have not been widely examined in Western
countries because these patients have mainly been treated
mnitially with radical radiotherapy. On the other hand, in
Japan, stage IIB cervical cancer patients have been
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predominantly treated surgically and receive postoperative
adjuvant pelvic irradiation if histopathologic examination
confirms parametrial involvement. Eligibility criteria of a
recent clinical study for IB-TIA disease (which showed a
positive survival effect for adjuvant concurrent cisplatin-
based chemotherapy and radiation therapy) included para-
metrial tumor invasion [1]. Thus, it is now recommended
that patients with parametrial invasion should recetve
postoperative concurrent chemotherapy and pelvic radiation
therapy. However, this group of patients consists of those
with and without pelvic lymph node metastasis. Status of
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pelvic lymph nodes is considered to be one of the most
important prognosticators [2-7]. In addition, it is still
unclear whether patients with all stages and extents of
disease equally benefit from chemotherapy. Therefore, it is
still unknown whether this heterogeneous patient group
should be uniformly treated with concurrent chemoradia-
tion. Results of our previous study, which included 45
patients with pathologic T2b (pT2b) discase by TNM
classification, showed that lymph node status had an
obvious impact on development of distant metastasis [8]
and thus did not support use of chemotherapy for patients
without lymph node metastasis, In order to examine this
issuc further, in the current study, we reevaluated patterns of
failure in stages IB-IIB cervical cancer paticnts with
histopathologic parameirial invasion treated with postopera-
tive pelvic radiotherapy in a larger patient group. The main
objective of the present study was to validate or refute our
previous speculation that status of pelvic lymph nodes
determines the recurrence pattern in patients with para-
metrial invasion.

Patients and methods

Between April, 1985, and March, 2002, 327 patients
with FIGO IB-IIB carcinoma of the cervix received post-
operative pelvic radiotherapy at the Chiba University
Hospital and three affiliated institutions. Eligibility criteria
for the present study included (1) radiotherapy preceded by
a class Tl radical hysterectomy with bilateral pelvic
lymphadenectomy; (2} squamous cell carcinoma; (3) histo-
pathologically confirmed parametrial invasion (pT2b); and
(4) dose of pelvic radiotherapy =40 Gy. A total of 117
patients with pT2b uterine cervical cancer according to the
UICC-TNM classification were entered into this study.
Patient characteristics are shown in Table 1, Median age was
53 years (range, 27-79). Preoperative FIGO clinical stage

Table 1
Paticnt characteristics
No. of patients 117
Age
Median 53
Range 27-79
Clinical stage
n* 17
1A 6
1 94
Surgical margin
Negative 85
Positive 32
Lymph node metastasis
Negative 51
Positive 66
Daose of imadiation (Gy)
Median ' 50
Range 40-56

* Includes four patients with IB2 disease diagnosed afier 1995.

was IB for 17 patients, 1IA for 6, and IIB for 94, After
surgery, a total of 66 patients {56%) were positive for pelvic
lymph node metastasis, 8 of 17 (47%) stage IB patients, 4 of
6 (67%) stage IIA patients, and 54 of 94 (57%) stage IIB
patients. Of the 66 node-positive patients, 29 had only one
positive node and the remaining 37 had two or more
positive nodes. A microscopically positive surgical margin
was observed in 32 of 117 (27%%) patients. The majority of
patients were found to have some degree of lymph-vascular
space invasion. The retrospective and multicenter nature of
the current study placed some limitations on data available
for analysis. In peneral, preoperative bimanual examination
has been performed without any anesthesia in Japan, which
limited findings for some patients, especially those for
whom the exam was painful or otherwise difficull. In
addition, preoperative work-up did not necessarily include
magnetic resonance imaging (MRI), especially in the early
part of the study period. Furthermore, lesion size was not
always accurately cited in the pathology report and
variability existed in the direction of sectioning for slide
preparation. Thus, it was impossible to determine the
greatest tumor diameter objectively. Patients with grossly
positive nodes were not included in the present study.
However, patients with questionable abnormalities by pelvic
CT or those with unknown lymph node status before surgery
were eligible.

The radiation therapy techniques have been described
previously [8], and they were similar at each institution. In
brief, patients were treated with 10-18 MV X-rays from a
linear accelerator using anterior and posterior opposing
techniques, with the fields encompassing the whole pelvis
extending from the lower margin of the obturator foramen to
the upper margin of the fifth lumbar vertebra and laterally to
at least 1.5 ¢cm outside of the true pelvis. After implementa-
tion of a computed tomography (CT) simulator with three-
dimensional treatment planning system, patients were
predominantly treated with four-field box technique. Ante-
rior and posterior borders of the lateral fields were carefully
determined based on preoperative diagnostic imaging
studies such as CT and MRI, with an adequate coverage
of the pelvic lymph node area and the primary tumor bed.
Typically, the anterior margin was placed just anterior to the
symphysis pubis and the posterior margin included the
anterior aspect of the sacrum. No attempt was made to
irradiate paraaortic lymph nodes. A fractional daily dose of
1.8-2.0 Gy at midpoint of the central axis or at beam
intersection of central axes to a median total dose of 50 Gy
(range, 40-56 Gy) was delivered. Patients with a micro-
scopically positive surgical margin at the lateral para-
metrium could be treated with a boost field up to a dose
of 60 Gy. Brachytherapy was applied for women with
microscopic tumor cut-through at the vaginal stump at the
discretion of the attending physician. In general, a pre-
scribed dose of 500-1200 ¢Gy at the submucosa 5 mm in
one to two fractions was delivered by high-dose-rate
machines. No patient received systemic chemotherapy



T Uno et al. / Gynecologic Oncology 96 (2005) 335-340 337

adjunctively. Only six node-positive patients who were
treated after 1998 received weekly or daily cisplatin
concurrently with pelvic radiotherapy.

Patients were followed every one to 3 months. Mean
follow-up of surviving patients was 72 months (range, 6—
237 months). Patients were, in general, examined clinically
at 1- to 3-month intervals during the first 2 years, at 1- to 6-
month intervals for the next 3 years, and yearly thereafter.
The diagnosis of recurrence was predominanily based on
clinical and radiological findings, with histological con-
firmation in cases of supraclavicular lymph node metastasis
or central vaginal stump recurrence,

Sites of recurrent were divided into pelvis and extrap-
elvis. Pelvic recurrence was further divided into central and
peripheral pelvic wall, Extrapelvic recurrence included
paraaortic node recurrence as well as other sites such as
supraclavicular lymph nodes and visceral recurrence. For
analysis of recurrence pattern, only the site of the first
failure, which emerged more than 1 month earlier than
recurrence at any other sile, was counted. Impact of clinical
factors on development of recurrence was examined by chi-
square test. A P value of less than 0.05 was considered
statistically significant.

Overall survival (08) was measured from date of
surgery to death from any cause, with surviving patient
follow-up data censored at the last contact date. OS and
recurrence-free survival (RFS) were estimated using the
method of Kaplan and Mefer. Time-to-event distributions
were compared using the log-rank test with a statistical
significance level of 0.05. All estimated P values were two
tailed. Late bladder and intestinal complicalions were
graded according to the RTOG/EQRTC late radiation
morbidity scoring system [9]. Probability of developing
leg edema was graded by LENT-SOMA scale [10] and was
calculated actuarially. Patients who died of intercurrent
disease without experiencing leg edema were censored at
the time of death. In calculating leg edema rates, patients
who developed pelvic recurrence were excluded.

Results

Patterns of recurrence and impact of clinical factors on
recurrence

Thirty-five patients developed recurrent disease in a total
of 40 sites. Pelvic recurrence developed in 10 patients, and
extrapelvic recurrence developed in 29 patients. Four
patients are counted in both categories because they
developed recurrent disease in both pelvic and extrapelvic
sites simultanecously. None of the clinical factors such as
FIGO stage, surgical margin status, and pelvic node status
influenced development of pelvic recurrence. Neither FIGO
stage nor surgical margin stams influenced development of
extrapelvic recurrence, In contrast, pelvic node status had
significant impact on development of extrapelvic recur-

rence. Sites of recurrence according to pelvic node status
are shown in Table 2. Extrapelvic recurrence was observed
in 23 of 66 (35%) node-positive patients as opposed to 6 of
51 (12%) node-negative patients (P = 0.005). Notably, 18
of 66 (27%) patients with a positive pelvic lymph node
developed visceral metastases, whereas only three visceral
metastases were noted in 51 node-negative patients (6%)
(P = 0.003).

Survival and clinical factors

The 5-year OS and RFS rates for all patients were 65%
and 61%, respectively. Surgical margin status did not
influence either OS or RFS. Clinical FIGO stage (IB-TIA
vs. [IB) had marginal impact on both OS and RFS. Five-
year OS rates were 80% and 66% in patients with IB-IIA
and 1IB disease, respectively (P = 0.056). Corresponding
figures for RFS were 77% and 58% (P = 0.067). Pelvic
lymph node metastasis had an obvious impact on both QS
and RFS. Five-year OS rates for patients with and without
pelvic lymph node metastasis were 52% and 89%,
respectively (Fig. 1, P = 0.0005). Corresponding figures
for RFS were 44% and 83% (P = 0.0002). This correlation
between status of pelvic lymph nodes and prognosis was
enhanced when node-positive patients were classified into
fwo groups based on number of positive nodes (n = 1 or
i 2 2). Five-year RFS rates for patients with negative,
one positive, and two or more positive lymph nodes were
83%, 61%, and 31%, respectively (Fig. 2, P = 0.0001).
Corresponding figures for OS were 89%, 61%, and 46%,
respectively (P = 0.0011).

Toxicity

No patient developed a severe life-threatening compli-
cation that required surgical intervention during radio-
therapy. As for late bladder complications, grade 2
complications were observed in three patients and a grade
3 complication in one patient. Grade 2 intestinal complica-
tions requiring conservative treatment occurred in three
patients. Grade 3 intestinal complications requiring surgical
intervention occurred in two patients, Use of brachytherapy
did not influence development of complications. The most

Table 2

Sites of recurrence based on status of pelvic lymph nodes

Node statiss Pelvis Extrapelvis Total
Central  Peripheral PAN  Visceral

recurrence

Negative (n =51) 1 3° 3 3 10

Positive (2 = 66}  2° 4* 6 18° 30

Total 3 7 9 2 40

PAN, paraaortic lymph nodes.

* One patient had simultancous extrapelvic recurrence.
® Two patients had simultaneous extrapelvic recurrence.
€ One patient also had PAN metastasis.
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Fig. 1. Kaplan—-Meier estimates of overall survival for cervical cancer
patients with parametrial invasion based on status of pelvic lymph nodes.

common complication was lymphedema. Because of
limitations due to this study’s multi-institution retrospective
setting, leg edema could be assessed in only 57 patients. Of
those, 12 patients developed leg lymphedema with
symptomatic edema (grade 2} in four patients and secondary
dysfunction (grade 3) in eight. The actuarial probability of
suffering leg edema at 3 years was 26%.

Discussion

Women with FIGO stage IIB cervical cancer are conside-
red to have advanced lesions, Even if they can be surgically
treated, postoperative histological examination typically
reveals various risk factors for recurrence that mandate
additional local and/or systemic therapies for the majority of
cases. The Milan trial, which compared survival outcome for
patients with stages IB-IIA cervical cancer randomized to
radiation or radical surgery with selective adjuvant post-
operative radiotherapy, showed that the rate of late compli-
cations was highest among patients undergeing combined
modality therapy with identical survival outcome. Patients
staged greater than ITA are not candidates for initial surgery in
the United States and Europe because the majority will need
postoperative radiotherapy that increases the probability of
developing late complications. However, initial surgery for
IIB disease is the usual practice in Japan and we believe this
practice pattern will continue. Because Japanese women
present first at gynecologic clinics, it is gynecologists in
most institutions who determine treatment strategy without
additional input from radiation oncologists. Most gyneco-
logists consider surgical treatment to be superior to radio-
therapy; as a result, the majority of patients with stage IIB
cervical cancer have been treated with radical hysterectomy
and lymphadenectomy. These patients have also typically
received postoperafive pelvic irradiation if histopathological
examination confirmed pT2b disease or other risk factors.

The concept of postoperative pelvic radiotherapy, there-
fore, is quite different between the United States/Europe and
Japan. In the United States/Europe, postoperative
radiotherapy means “adjuvant pelvic radiotherapy for
completely resected stages IB-IIA disease” whereas, in
Japan, it stimply means “radiotherapy after surgery.” Thus,
most Japanese postoperative studies include patients with
initial FIGO stage IIB disease, for whom mitial chemo-
radiation is now the treatment of choice in the United States/
Europe. Comparison of the two different approaches, initial
chemoradiotherapy versus surgery followed by adjuvant
radiotherapy, is beyond the scope of the present study. One
benefit of the latter strategy is that surgical lymph node
staging might select the subpopulation of patients who can
safely skip chemotherapy.

Based on five recent randomized trials, it has become
increasingly clear that concurrent chemoradiation is more
effective than radiation alone for most clinical stages of
cervical cancer [1,11-14]. Concurrent cisplatin-based che-
motherapy with radiation therapy has become the standard
of care in advanced cervical cancer and a standard for some
patients receiving adjuvant therapy after initial surgery.
Eligibility criteria of the adjuvant chemoradiation trial
included parametrial invasion [!]. Results of that study
suggest that patients with parametrial invasion should
undergo postoperative concurrent chemotherapy and pelvic
radiation therapy. In the present study, extrapelvic recur-
rence was dominant in patients with positive pelvic lymph
nodes. Thus, systemic therapy should be offered for
patients with node-positive pT2b disease.

Many investigators have shown that survival after radical
hysterectomy is affected by lymph node status [2-7].
Patients with positive pelvic lymph nodes were placed in
the high-risk group in the Gynecologic Oncology Group
(GOG) study. Despite the finding that extrapelvic
recurrences were dominant in the node-positive group, this
did not translate into a decreased survival outcome in our
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Fig, 2. Kaplan-Meier estimates of recurrence-free survival for patients with
negative, one positive, or two or more positive pelvic Iymph nodes.
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previous study, probably due to the small number of patients
[8]. In the present study, which had a larger patient
population, pelvic lymph node metastasis had a significant
impact on both OS and RFS. There are other primary tumor-
related risk factors such as lesion size, depth of stromal
invasion, and capillary-lymphatic space invasion. Thomas
and Dembo postulated that women with negative nodes but
primary tumnor-relatcd poor prognostic factors were more
likely to develop recurrent disease in the pelvis and
therefore might benefit from pelvic irradiation [15). The
randomized study conducted by the GOG demonstrated the
efficacy of postoperative pelvic irradiation for patients with
IB disease with tumor-related pathologic risk factors other
than pelvic lymph node metastasis [16]. Two-year
recurrence-free rate in the study was 88% in patients who
received pelvic radiotherapy compared with 79% in the
surgery alone group (F = 0.008). In the present study, only
10 patients developed pelvic recurrence. Although the
majority of patients belonged to stage IIB, pelvic control
in the present study appears to be identical with findings
from other studies that mainly treated patients with stages
IB-TIA lesions [1,16-20]. According to the GOG criteria, all
node-negative patients in the present study can be allocated
to the intermediate-risk group. Therefore, it may be a
reasonable extrapolation that adjuvant pelvic irradiation
effectively reduces the number of recurrences in women
with node-negative pT2b disease. The present results
suggest that parametrial invasion per se is not a definitive
indication for combined systemic chemotherapy and radio-
therapy. Only 6 of 51 node-negative patients developed
extrapelvic recurrence as opposed to 23 of 66 node-positive
patients. Notably, only 3 of 51 node-negative patients
developed visceral metastases. From these data, it appears
that parametrial involvement without pelvic lymph node
metastasis should not be overestimated as a risk factor for
recurrence outside the pelvis. Because the superiority of
combined modality therapy in the adjuvant setting was
mainly demonstrated in patients with stages IB-TIA disease
with lymph node metastasis, there are no relevant data for
IIB disease treated with initial radical surgery. Treatment
strategies for histopathologically confirmed parametrial
invasion in several Eastern countries such as Japan, where
patients with IIB cervical cancer are predominantly treated
with initial surgery, require further investigation. Results of
the present study suggest that adjuvant therapy for pT2b
should be tailored according to pathological lymph node
status, although this should be confirmed with a prospective
study.

In conclusion, the results of the present study strongly
support the use of concurrent chemoradiation in node-
positive pT2b patients. However, the role of systemic
chemotherapy for patients without lymph node metastasis
remains questionable. For patients with parametrial involve-
ment without Iymph node metastasis, postoperative pelvic
radiotherapy can offer both sufficient pelvic control and
survival,
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