
Abstract. Background/Aim: The aim of this study was to
compare the clinical outcomes of patients treated by local
radiotherapy or chemotherapy for oligo-recurrent cervical
cancer with prior pelvic irradiation. Patients and Methods:
Forty-one patients who had received pelvic irradiation for
cervical cancer developed oligo-recurrent (≤5 lesions)
relapses and underwent local radiotherapy (n=22) or
systemic chemotherapy (n=19). Overall survival (OS), local
recurrence-free survival (LRFS) and distant-free survival
(DFS) were estimated, and risk factors were identified.
Results: The median follow-up was 24.1 months. The group
of local radiotherapy showed a significantly superior LRFS,
but inferior DFS. There was no significant difference in OS.
Multivariate analysis revealed that FIGO stage at initial
diagnosis was associated with OS. For patients with early
FIGO stages (IB-IIB), local radiotherapy provided a
tendency toward longer OS than chemotherapy. Conclusion:
Out-field oligo-recurrence in patients with initial early FIGO
stages may be an indication of salvage radiotherapy. 

Treatment selection of recurrent cervical cancer remains a
major therapeutic challenge, especially for cases with prior
pelvic irradiation. Five-year loco-regional and distant failure
rates are as high as 20-40% in patients with International

Federation of Gynecology and Obstetrics (FIGO) stage IIIB
cervical cancer treated by definitive radiotherapy (1-3). Once
any kind of relapse occurred after definitive radiotherapy, the
prognosis may be severely impaired, and the reported 5-year
overall survival (OS) rate was only about 10% (4). This is
mainly because the indication of salvage therapy such as
individualized radiotherapy or surgical resection became
limited because of prior pelvic irradiation, which already had
significantly affected sensitive pelvic organs. Thus, careful
treatment selection based on risk assessment is necessary for
patients with recurrent disease inside or outside of the prior
radiation fields. 

Oligo-recurrence or oligometastases is generally defined
by one to five metastatic lesions and hypothesized to be a
limited stage of cancer spread (5). The clinical implication
of oligo-recurrence is potentially curable with a localized
form of salvage treatment. While emerging data suggest that
radiotherapy could play a critical role in local control of the
oligo-recurrent state in certain kinds of cancers (6-8), but the
evidence regarding cervical cancer is still limited (9, 10).
Some studies have demonstrated the effectiveness of
concurrent chemoradiotherapy as a salvage treatment for
patients with lymph node recurrence after radical surgery
(11, 12). However, the ratio of recurrence is generally higher
in the population with locally advanced stages which are
usually treated by definitive radiotherapy with or without
chemotherapy, but the clinical decision at the time of
recurrence can be more difficult because of the impact of
prior radiation (13). Thus, to investigate the modality of
additional treatment of patients with prior pelvic irradiation,
it is essential to identify a population which is expected to
benefit in terms of prolonged survival. 

In the present study, we compared the clinical outcomes
of patients treated by local radiotherapy or systemic
chemotherapy for oligo-recurrent diseases with prior pelvic
irradiation. The pattern of recurrence by the treatment
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modality was classified to reveal the basis of the clinical
decision at the time of recurrence. Furthermore, the
prognostic impact of various factors including age, time to
recurrence, control of the primary site, treatment modality,
number of recurrent sites and pattern of recurrent regions
were evaluated for identifying the potentially curable
population with oligo-recurrent cervical cancer. 

Patients and Methods

Patient characteristics. Between January 2001 and December 2009,
341 consecutive patients with uterine cervical cancer in FIGO IB to
IIIB stages underwent definitive therapy, which included either radical
hysterectomy followed by postoperative radiotherapy or definitive
radiotherapy with or without chemotherapy, in the National Cancer
Center Hospital in Japan. Among them, 98 patients experienced any
form of treatment failure by the end of April 2012, which included 41
cases with a solitary or oligo-recurrent (≤5 lesions) relapses treated by
local radiotherapy (local radiotherapy group; n=22) or systemic
chemotherapy (systemic chemotherapy group; n=19). The rest of
patients (n=57) were cases with multiple (>5 lesions) metastasis,
residual tumors from the initial therapy, or any form of recurrent
disease on the best supportive care. The oligo-recurrent state was
defined just by a number of recurrent sites not greater than five despite
whether the primary site was involved or not. All diseases were
diagnosed by imaging techniques such as computed tomography (CT),
positron emission tomography with [18F]-fluorodeoxyglucose (FDG-
PET), or magnetic resonance imaging (MRI). 

Definitive treatment for cervical cancer. The treatment plan for each
patient with gynecological cancer was decided during institutional
cancer board meetings. Our standard treatment policy of definitive
therapy for newly diagnosed uterine cervical cancer has been
described in detail elsewhere (1, 14). In short, radical hysterectomy
was performed in patients with FIGO IB-IIB stages, while definitive
radiotherapy with or without chemotherapy was delivered in
patients with FIGO IIIA-IIIB stages. 

The medical records of the 41 patients with a solitary or oligo-
recurrent relapses treated by local radiotherapy (local radiotherapy
group; n=22) or systemic chemotherapy (systemic chemotherapy
group; n=19) were retrospectively reviewed. As an initial treatment,
ten patients in FIGO IB-IIB stages underwent radical hysterectomy
combined with adjuvant radiotherapy, three patients in FIGO IB-IIB
stages, and 28 patients in FIGO IIIA-IIIB stages received definitive
radiotherapy with or without concurrent chemotherapy. A
combination of external beam radiotherapy with a dose of 40-60 Gy
in 20-30 fractions plus intracavitary brachytherapy of 12-24 Gy in
2-4 fractions were the standard course of definitive radiotherapy in
our hospital. Most patients were treated by concurrent chemotherapy
regimen with cisplatin (40 mg/m2/week); however, some were
treated by radiation alone because of advanced age, extensive
radiation field including para-aortic lymph region or compromised
renal function. Supportive interventions such as blood transfusions
were encouraged during radiotherapy. 

Treatment for oligo-recurrent cervical cancer. For oligo-recurrent
cervical cancer in patients with prior pelvic irradiation, the choice
of additional treatment depends on various factors, such as location
and distribution of disease, relationship with prior radiation fields,

organ function, and performance status. The most emphasized
criteria may be the spatial relationship between recurrent lesions and
prior radiation fields. Therefore, for patients with good general
condition, out-field recurrence is preferentially treated by local
radiotherapy, and in-field recurrence was considered as an indication
of systemic chemotherapy because of the tolerance of dose of
organs at risk.

Details on the treatment for oligo-recurrent cervical cancer are
as follows. In the group of local radiotherapy (n=22), conventional
three-dimensional technique with a median dose of 50 Gy
(range=40-75 Gy) was used for 21 patients, and intracavitary
brachytherapy with prescribed dose of 18 Gy was applied to only
one patient with recurrence in vaginal introitus. The minimum
prescribed dose of 40 Gy was still based on the curative intent for
the marginal recurrence of prior radiation fields. The other 20
patients received at least a dose of 50 Gy. There was no case of
insufficient radiation fields, which did not cover all recurrent sites.
No patient received concurrent chemoradiotherapy. In the group of
systemic chemotherapy (n=19), various chemotherapy regimens
were used (docetaxel plus cisplatin, 8; TS-1, 3; cisplatin, 2;
carboplatin plus CPT-11, 2; docetaxel plus cyclophosphamide, 2;
cisplatin plus TS-1, 1; paclitaxel plus carboplatin, 1) based on the
individual history of chemotherapy or tolerability. Hereafter,
“additional treatment” refers to local radiotherapy or systemic
chemotherapy for oligo-recurrent cervical cancer. 

Follow-up. All patients were evaluated weekly during additional
treatment through physical examination and blood test. CT and/or
MRI scans and cytology were performed 1-3 months after additional
treatment. Physical examination and blood tests were performed
regularly every 1-6 months. Disease progression was defined by the
response evaluation criteria in solid tumors (RECIST) version 1.1.

Statistical analysis. Data are presented as mean±standard deviation
unless otherwise specified. Statistical analysis was performed with
JMP version 10.0 (SAS Institute, Cary, North Carolina). Overall
survival (OS) was defined as the time between the start of additional
treatment and all-cause death or last follow-up. Local recurrence-
free survival (LRFS) was estimated from the beginning of additional
treatment to the date of local relapse inside the target sites. Distant-
free survival (DFS) was estimated from the beginning of additional
treatment to the date of distant metastasis out of the target sites. OS,
LRFS, and DFS were calculated by the Kaplan–Meier method.
Using the log-rank test and generalized Wilcoxon test, the
prognostic difference between patients treated with local
radiotherapy and systemic chemotherapy was analyzed. Cox hazard
proportion model was used in univariate and multivariate analysis
for identifying risk factors such as age, time to recurrence, control
of primary sites, modality of additional treatment, number of
recurrent sites and pattern of recurrent regions. Statistical
significance was set at a two-sided p-value of less than 0.05.

Results

Table I shows the demographic and clinical features of
patients. Between the two groups (i.e., local radiotherapy and
systemic chemotherapy), a greater number of regions of
recurrent sites was observed in patients treated with systemic
chemotherapy (p=0.0004). The number of occurrences in
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each anatomical region is summarized in Table II. The para-
aortic region was preferentially treated with radiotherapy
(p=0.004), whereas involvement of uterine cervical or
vaginal region, which were basically inside or marginal to
prior radiation fields, was mainly treated by systemic
chemotherapy (p=0.004). 

Clinical outcomes of patients were evaluated by the
Kaplan–Meier method (Figures 1 and 2). The median follow-
up period after additional treatment was 24.1 months. For all
41 patients, 2-year OS, LRFS, and DFS were 49.9%, 64.5%,
and 31.6%, respectively. According to the modality of
additional treatment, 2-year OS, LRFS, and DFS were
57.0%, 86.3% and 30.0%, respectively, in the group of local

radiotherapy, and 41.6%, 43.6% and 36.0%, respectively, in
the group of systemic chemotherapy. Compared to systemic
chemotherapy, local radiotherapy had significantly superior
local control (log-rank test: p=0.006, generalized Wilcoxon
test: p=0.01) but showed substantially inferior distant failure
(log-rank test: p=0.34, generalized Wilcoxon test: p=0.03)
especially in the early follow-up period. The study did not
show any statistical difference in OS between the groups
(log-rank test: p=0.48, generalized Wilcoxon test: p=0.53).

Next, prognostic factors associated with OS from additional
treatment were analyzed (Table III). Univariate analysis
demonstrated that initial FIGO stage more than or equal to
IIIA was significantly associated with OS [Risk ratio=2.48
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Table I. Demographic and clinical features of patients.

                                                                             All patients                     Patients with local                     Patients with systemic                    p-Value
                                                                                                                          radiotherapy                                 chemotherapy

Number of cases                                                         41                                          22                                                   19                                           
Age at initial diagnosis (years)                            53.4±10.4                              55.6±9.3                                        50.9±11.2                                 0.15
FIGO stage at initial diagnosis
                                                                        IB           6 (14.6%)               IB           3 (13.6%)                     IB            3 (15.7%)                        0.22
                                                                        IIA         1 (2.4%)                 IIA          1 (4.5%)                      IIA            0 (0.0%)
                                                                        IIB         6 (14.6%)               IIB          1 (4.5%)                      IIB           5 (26.3%)
                                                                        IIIA        3 (7.3%)                 IIIA        3 (13.6%)                     IIIA          0 (0.0%)
                                                                        IIIB      25 (60.9%)               IIIB       14 (63.6%)                    IIIB        11 (57.8%)

Pathology                                                         SCC 37 (90.2%)                  SCC 20 (90.9%)                            SCC 17 (89.4%)                            0.87
                                                                         Adeno 4 (9.7%)                   Adeno 2 (9.0%)                            Adeno 2 (10.5%)

Time to recurrence (months)                                18.4±17.9                             17.6±15.7                                       19.4±20.5                                 0.75
Number of recurrent sites                                      1.5±1.0                                 1.2±0.7                                           1.8±1.2                                   0.05
Number of regions of recurrent sites                     1.3±0.5                                1.0±0.2*                                         1.5±0.6*                                  0.004*

FIGO: The International Federation of Gynecology and Obstetrics. SCC: squamous cell carcinoma; Adeno: adenocarcinoma; p-value was estimated
for the statistical difference between the patients with local radiotherapy and systemic chemotherapy; *Statistically significant (p<0.05).

Table II. Number of occurrences in each anatomical region.

                                                                             All patients                     Patients with local                     Patients with systemic                    p-Value
                                                                                                                          radiotherapy                                 chemotherapy

Pelvic lymph region                                             7 (12.9%)                              2 (9.0%)                                        5 (26.3%)                                 0.13
Para-aortic lymph region                                    21 (22.2%)                          16 (72.7%)*                                    5 (26.3%)*                              0.004*
Abdominal lymph region                                      2 (3.7%)                               0 (0.0%)                                        2 (10.5%)                                 0.11
Mediastinal lymph region                                     2 (3.7%)                               0 (0.0%)                                        2 (10.5%)                                 0.11
Supraclavicular lymph region                               2 (3.7%)                               1 (4.5%)                                         1 (5.2%)                                  0.89
Cervical lymph region                                           1 (1.8%)                               0 (0.0%)                                         1 (5.2%)                                  0.27
Uterine cervical or vaginal region                      12 (22.2%)                            2 (9.0%)*                                     10 (52.6%)*                             0.004*
Liver                                                                       2 (3.7%)                               0 (0.0%)                                        2 (10.5%)                                 0.11
Lung                                                                       2 (3.7%)                               1 (4.5%)                                         1 (5.2%)                                  0.89
Bone                                                                       3 (5.5%)                               2 (9.0%)                                         1 (5.2%)                                  0.67

p-Value was estimated for the statistical difference between the patients with local radiotherapy and systemic chemotherapy; *Statistically significant
(p<0.05).



(95%CI=1.02-7.40); p=0.04]. The other possible factors such
as age more than 60 years [Risk ratio=0.96 (95%CI=0.28-
2.53); p=0.95], time to recurrence more than 10 months [Risk
ratio=0.76 (95%CI=0.36-1.66); p=0.49], control of primary
sites (controlled vs. uncontrolled) [Risk ratio=1.01
(95%CI=0.46-2.45); p=0.96], treatment modality (local
radiotherapy vs. systemic chemotherapy) [Risk ratio=0.76
(95%CI=0.36-1.61); p=0.48], number of recurrent sites
(multiple vs. solitary) [Risk ratio=1.61 (95%CI=0.71-3.42);
p=0.23] and pattern of recurrent regions [1) only lymph
regions vs. lymph regions plus central pelvis, 2) only lymph
regions vs. lymph regions plus metastasis in organs] [1) Risk
ratio, 0.97 (95%CI=0.42-2.41); p=0.95, 2) Risk ratio=0.80
(95%CI=0.29-2.83); p=0.70] were not significantly associated
with OS. Initial FIGO stage more than or equal to IIIA still
showed clinical significance [Risk ratio=3.12 (95%CI=1.21-
9.86); p=0.01] in multivariate analysis following adjustment
for the effects of time to recurrence [Risk ratio=0.71
(95%CI=0.32-1.59); p=0.40], treatment modality [Risk
ratio=0.65 (95%CI=0.29-1.47); p=0.30] and number of
recurrent sites [Risk ratio=1.60 (95%CI=0.68-3.56); p=0.26].

Finally, to reveal the potential subgroup that remains
curability by local radiotherapy with oligo-recurrent cervical
cancer, te patients were stratified into two groups by FIGO
stage. Interestingly, the patients initially diagnosed as FIGO
IB-IIB stages treated with local radiotherapy exhibited a
trend towards better OS than systemic chemotherapy;
however, the effect was not statistically significant (log-rank

test: p=0.07, generalized Wilcoxon test: p=0.06). On the
other hand, patients diagnosed as FIGO IIIA-IIIB stages did
not show any difference in OS when treated by local
radiotherapy or systemic chemotherapy (log-rank test:
p=0.88, generalized Wilcoxon test: p=0.66). 

Discussion

Optimal treatment choice for recurrent cervical cancer
remains an important clinical question. Careful consideration
for the various clinical factors, such as type of initial therapy,
the extent of irradiation fields, site of recurrent disease, and
patient’s general condition, are necessary to be considered in
each case (13). Especially, the history of prior radiotherapy
to the pelvis has shown to be a negative prognostic factor
(15, 16), suggesting that it limits the therapeutic window of
salvage therapy. In oligo-recurrent cases with prior
radiotherapy, carefully selected patients with in-field
recurrence can be candidates for salvage radical
hysterectomy (17) or pelvic exenteration (18), which has
been reported to give patients longer survival benefit rather
than systemic chemotherapy or best supportive care (19).
However, there are several patients who cannot tolerate
intense treatment or whose recurrent sites are beyond the
pelvis, making it difficult to perform any salvage surgery.
Systemic chemotherapy as an alternative treatment option is
not generally considered to provide cure if used as a single
therapy (20). Recent advents in chemotherapy proposed
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Figure 1. Overall survival calculated by the Kaplan–Meier method. (a) Overall survival of all patients from additional treatment. (b) Comparison
of overall survival from additional treatment between patients treated with local radiotherapy and systemic chemotherapy. The log-rank test and
generalized Wilcoxon test did not show any significant difference between the groups (log-rank test: p=0.48, generalized Wilcoxon test: p=0.53).



several agents such as docetaxel, TS-1, carboplatin, CPT-11,
cyclophosphamide; however, the common agent in use
remains cisplatin (15). Besides, there exists no widely
acclaimed standard regimen in the case of recurrent disease
with prior radiotherapy despite several clinical trials (21, 22).
Therefore, we attempted to find a valid indication for local
radiotherapy for recurrent cervical cancer especially in the
cases with prior pelvic irradiation.

In the present study, local radiotherapy for the oligo-
recurrent relapse was mostly performed in cases of
involvement of para-aortic lymph region (Table II).

Compared to systemic chemotherapy, local radiotherapy was
associated with better local control and worse distant failure
(Figure 2). Since distant failure may impair OS because of
disease progression, attention should be paid for potential
spread of cancer beyond the gross tumor sites with modern
imaging techniques such as CT or PET (23). Since several
studies have implied superior benefit of concurrent
chemoradiotherapy to radiotherapy alone for the recurrence
after radical hysterectomy (11, 24, 25), chemotherapy can be
added complementary to control the microscopic disease in
high-risk cases. From this viewpoint, the significant
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Figure 2. Local recurrence-free survival (LRFS) and distant-free survival (DFS) estimated by the Kaplan-Meier method. (a) LRFS was significantly
higher in patients with local radiotherapy than systemic chemotherapy by using the log-rank test (p=0.006). (b) The generalized Wilcoxon test
showed that DFS was inferior in patients with local radiotherapy compared to those with systemic chemotherapy (p=0.03). The discrepancy of
survival curves can be seen especially at the earlier follow-up period. *Statistically significant (p<0.05).

Table III. Prognostic factors associated with overall survival from additional treatment.

                                                                                                                               Univariate analysis                                          Multivariate analysis
                                                                                                                       Risk ratio (95%CI), p-value                             Risk ratio (95%CI), p-value

Age at initial diagnosis >60                                                                               0.96 (0.28-2.53), 0.95                                                        -
FIGO stage at initial diagnosis ≥IIIA                                                               2.48 (1.02-7.40), 0.04*                                    3.12 (1.21-9.86), 0.01*
Time to recurrence >10 months                                                                         0.76 (0.36-1.66), 0.49                                       0.71 (0.32-1.59), 0.40
Control of primary site (Controlled vs. Uncontrolled)                                     1.01 (0.46-2.45), 0.96                                                        -
Treatment modality (Radiotherapy vs. Chemotherapy)                                    0.76 (0.36-1.61), 0.48                                       0.65 (0.29-1.47), 0.30
Number of recurrent sites (Multiple vs. Solitary)                                             1.61 (0.71-3.42), 0.23                                       1.60 (0.68-3.56), 0.26
Pattern of failure [Only lymph nodes vs. (1)                                                (1) 0.97 (0.42-2.41), 0.95                                                    -
includes central pelvis (2) includes organs]                                                   (2) 0.80 (0.29-2.83), 0.70

CI: Confidence interval; FIGO: the International Federation of Gynecology and Obstetrics; p-value was estimated for the statistical difference
between the patients with local radiotherapy and systemic chemotherapy; *Statistically significant (p<0.05).



association between the greater number of recurrent regions
and systemic chemotherapy (Table I) seems reasonable to
guide clinical decision. However, it is interesting that
multivariate analysis found that initial advanced stage but not
the number of recurrent sites is a negative factor for OS
(Table III). The tendency of better OS in patients initially
diagnosed with FIGO IB-IIB stages who were treated with
local radiotherapy is remarkable (Figure 3), suggesting that
out-field oligo-recurrence of early-stage cervical cancer may
be a potentially curable population for whom local
radiotherapy can be considered. 

There are several limitations to the present study. The
retrospective chart review may allow some selection bias of
patients and treatment modalities. The generalization to other
races, ethnicities and age groups is limited. The relatively
small number of patients makes interpretation of statistically
non-significant findings challenging. Further investigation
will be required to stratify risk groups of oligo-recurrent
cervical cancer.
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