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Abstract. The aim of the present study was to estimate the 
post-recurrence survival (PRS) of patients with relapsed 
uterine cervical cancer (RUCC). In addition, clinicopatho-
logical indicators that influenced PRS were investigated. 
Between 1998 and 2014, of 740 patients with cervical cancer, 
165 patients experienced recurrence (recurrence rate, 22.3%), 
and 83 patients succumbed to the disease within a median 
follow-up of 34.3 months. A total of 151 stage Ib-IV patients 
who experienced recurrence after initial treatment for cervical 
cancer at our institute were analyzed. Uni- and multivariate 
analyses were performed using the Kaplan Meier method, and 
Cox regression model. The median age was 55 years (range, 
20-88 years). In all, 80 patients succumbed to the disease. The 
median PRS time of all the patients was 28.4 months. The 
1-, 3-, and 5-year PRS rates of patients were 75.1, 41.9, and 
32.1%, respectively. In addition, the median survival period 
in patients who had received surgery as an initial treatment 
was significantly longer compared with that in patients who 
had not previously undergone surgery (36.7 vs. 23.3 months, 
respectively; P=0.0338). Following the univariate analysis, the 
median PRS in patients with in- and out‑field recurrence was 
12.6, and 45.9 months, respectively (P<0.0001). Furthermore, 
in the multivariable analysis, the recurrence site was a signifi-
cant prognostic indicator of PRS [(In‑field vs. Out‑field); hazard 
ratio, 2.848; 95% confidence interval, 1.707‑4.738; P<0.0001]. 
The long-term clinical outcome of patients with RUCC was 
poor. In particular, the in‑field recurrence was identified to be 

associated with poor post-recurrence oncological outcome in 
patients with RUCC.

Introduction

Cervical cancer is one of the most common malignancies in 
females worldwide. There were an estimated 527,600 new 
cervical cancer cases and 265,700 deaths in 2012 according 
to cancer statistics (1), despite the mortality decreasing due to 
widespread screening programs and the increased use of the 
human papillomavirus vaccine in Western countries.

Although radical surgery and concurrent chemoradio-
therapy (CCRT) have been established as the standard therapy 
for patients with localized cervical cancer and locally advanced 
carcinoma, one third of patients experience recurrence and the 
effect of treatment for recurrence remains far from satisfac-
tory, resulting in a 5-year survival rate after recurrence of less 
than 5% (2,3). Furthermore, little is known about the factors 
indicating the prognosis after recurrence. Tokunaga et al 
analyzed the effect of chemotherapy on patients with recurrent 
uterine cervical cancer (RUCC) after CCRT, and revealed that 
the overall response and survival rates did not differ signifi-
cantly according to the recurrence site, post-CCRT interval, or 
chemotherapy regimen (3). Additionally, some studies reported 
the survival benefit of surgical intervention for recurrent or 
persistent uterine and cervical malignancies (4). Treatments 
for RUCC mainly depend on the previous treatments and sites 
of recurrence (5), and the prognosis may also be affected by 
the treatment for recurrence. The factors that affect the prog-
nosis of RUCC patients remain controversial.

The aim of this study was to evaluate the long-term clinical 
outcome and elucidate the prognostic factors in patients with 
RUCC.

Patients and methods

Patients. We retrospectively reviewed all the records of 
740 patients with uterine cervical cancer who were initially 
treated in our hospital from January 1998 to December 2014. 
This study was approved by the Ethics Committee of Nagoya 
University. One hundred and sixty‑five patients experienced 
recurrence. Their clinical data including age, pathological or 
clinical stage, histological subtype, initial treatment, recur-
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rence site, date of recurrence diagnosis, and outcomes were 
collected. Nine patients with insufficient information and five 
patients with stage IA were excluded, and finally 151 patients 
were included in the present analysis.

Methods. Primary treatments for each patient were determined 
by several gynecologic oncologists in our hospital depending 
on their age, performance status (PS), and International 
Federation of Gynecology and Obstetrics (FIGO) stage. For 
example, early-stage patients with good PS were indicated for 
radical hysterectomy with or without adjuvant CCRT. Patients 
who were contraindicated for radical surgery were mostly 
treated with primary CCRT, chemotherapy, or radiotherapy 
(RT) alone. Cisplatin (70 mg/m2, on day 1) and 5‑fluorouracil 
(700 mg/m2, 24-h continuous intravenous infusion, on days 
1-4) combination chemotherapy was usually administered 
as the initial chemotherapy. When creatinine clearance was 
<60 ml/min, nedaplatin or carboplatin was considered instead 
of cisplatin. RT involved a combination of external beam 
radiotherapy (ERBT) and intra-cavity brachytherapy (ICBT). 
ERBT was performed at 1.8 Gy once per day (total dose of 
50.4 Gy in 28 fractions). ICBT was performed during external 
beam radiation therapy using a remote after loading the system 
with a Co 60 source. The total dose to point A (a reference 
location 2 cm lateral and 2 cm superior to the cervical os) was 
18‑24 Gy. The radiation field extended from the space between 
L4 and L5 to the base of the obturator foramen.

At the end of the treatment, all the patients underwent a 
strict follow-up consisting of clinical checkups such as a pelvic 
examination, ultrasonographic scan, serological tumor marker 
evaluation, and periodic computed tomographic scan/positron 
emission tomography. Patients with radiologic recurrence were 
defined as those who were found to have tumor recurrence based 
on computed tomography, magnetic resonance imaging, positron 
emission tomography, or ultrasound. Images were viewed by at 
least a gynecologic oncologist and a radiologist. Post-recurrence 
survival (PRS) was calculated from the date of recurrence 
diagnosis to the date of death or that of the last follow-up. 
Post-recurrence treatments such as surgical intervention, radio-
therapy, and/or chemotherapy were performed depending on the 
individual cases. Most of the patients received several courses of 
chemotherapy such as paclitaxel plus carboplatin, irinotecan, or 
nedaplatin. Some patients underwent secondary radical surgery 
including pelvic exenteration, and some patients received lobec-
tomy for solitary pulmonary metastasis. Patients who had PAN 
metastasis or pelvic recurrence without a history of irradiation 
received radiotherapy. In-field recurrence was defined as a 
recurrence where previous radiotherapy had been conducted.

Statistical analysis. Statistical analysis was performed using 
JMP Pro 11. Survival analysis was based on the Kaplan-Meier 
method, and survival curves were compared using the log-rank 
test. Multivariable analysis was performed with the Cox 
proportional hazard model to evaluate independent factors 
possibly affecting survival. P<0.05 was considered significant.

Results

Patient characteristics. Of the 740 cervical cancer patients, 
165 patients experienced recurrence (recurrence rate: 22.3%), 

and 83 patients died within a median follow-up of 34.3 months. 
Of the 165 recurrence patients, 9 were excluded because suffi-
cient information was not available. In addition, five stage IA 
patients who experienced recurrence were also excluded. As 
a consequence, 151 stage IB-IVB patients who experienced 
recurrence were included in this study. Clinicopathologic 
characteristics of patients are described in Table I. The median 
age was 55 years (range, 20-88) years. The most common 
clinical stage according to the FIGO staging system was 
Stage II (43.7%). Squamous cell carcinomas (SCC) were the 
most frequently observed histological type (63.6%) followed 
by adenocarcinomas (AC) (29.1%). As an initial treatment, 70 
(46.3%) patients underwent radical surgery with or without 
adjuvant therapy, while 81 (53.7%) patients were treated with 
primary CCRT or primary RT. Solitary recurrences in the 
pelvis were observed in 54 patients (35.8%), and recurrences 
in para-aortic lymph nodes (PAN) regardless of pelvic recur-
rence were diagnosed in 32 patients (21.2%). Sixty-three 
(41.7%) patients experienced recurrence in distant or mixed 
regions. Generally, in‑ or out‑field recurrence was observed in 
43 and 88 patients, respectively.

Kaplan-Meier method. The median PRS period was 
28.4 months (range, 0-154.7 months), and the 1-, 3-, and 5-year 
PRS rates of patients were 75.1, 41.9, and 32.1%, respectively 
(Fig. 1). There was no difference in PRS of patients between 
the two age categories (<55 vs. ≥55 years) (Fig. 2). In addi-
tion, the median survival period in patients who had received 
surgery as an initial treatment was significantly longer 
compared with that in patients who had never undergone 
surgery (36.7 vs. 23.3 months, respectively, P=0.0338) (Fig. 3). 
Furthermore, the median survival period in patients who 
had experienced in‑field recurrence was significantly shorter 
compared with that in patients who had experienced out‑field 
or radiotherapy‑free recurrence (in‑field vs. out‑field: 12.6 vs. 
45.9 months, respectively, P<0.0001) (Fig. 4).

Univartiate and multivariate analyses. Uni- and multivariate 
analyses of PRS according to the patients' characteristics and 
recurrent features were performed. Age (≤55 vs. >55), FIGO 
stage (I vs. II/III/IV), histological type (SCC vs. non-SCC), 
initial treatment (surgery vs. CCRT/RT), and recurrence site 
(in‑field vs. out‑field vs. RT‑free) were analyzed. The results 
of multivariate analysis are shown in Table II. No significant 
differences were found in the age, FIGO Stage, histological 
type, or modality of initial treatment. However, the in‑field 
recurrence had an impact on PRS after the multivariate anal-
ysis [in‑field vs. out‑field: HR (95% CI): 2.848 (1.707‑4.738), 
P<0.0001].

Discussion

The present study involved a large-scale retrospective analysis 
to evaluate the post-recurrence clinical outcomes of RUCC 
patients. Although much supporting evidence of initial treat-
ment including CCRT has been established and the survival 
rate has been improved (6,7), little is known regarding the 
optimal treatment for patients with RUCC, and the prognosis 
of RUCC patients is poor. In this study, we analyzed clinical 
outcomes of patients with RUCC in our institute and evaluated 
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prognostic factors concerning PRS instead of overall survival 
(OS) or progression-free survival (PFS). The recurrence rate 
of all the patients was 22.3%, which was consistent with 

previous reports (8-12). As expected, patients who experienced 
recurrence had an extremely poor prognosis (median PRS of 
28.4 months and 5-year PRS rate of 32.1%). We identified two 

Figure 4. Kaplan-Meier-estimated PRS of patients on stratifying by recurrence 
site. The median survival period in patients who had experienced in‑field 
recurrence was significantly shorter compared with that in patients who had 
experienced out‑field or radiotherapy‑free recurrence (in‑field vs. out‑field: 
12.6 vs. 45.9 months, respectively). P<0.0001.

Figure 3. Kaplan-Meier-estimated PRS of patients on stratifying by the type 
of treatment (patients on whom surgery had been performed as initial treat-
ment or had never been performed). Log-Rank: P=0.0338.

Figure 2. Kaplan-Meier-estimated PRS of patients on stratifying by age 
(≤55 vs. >55 years). Log‑Rank: P=0.341.

Figure 1. Kaplan-Meier-estimated post-recurrence survival (PRS) of all 
patients enrolled. The 5-year PRS was 32.1% and median survival time 
(MST) was 28.4 months.

Table I. Patient characteristics.

Characteristic N %

Total 151 
Median age 55 
(Range) 20-88 
Stage  
  IB 34 22.5
  II 66 43.7
  III 15 9.9
  IV 36 23.8
Histological type  
  SCC 96 63.6
  AC 44 29.1
  AS 7 4.6
  Small cell 4 2.6
Initial treatment  
  NAC-surgery 2 1.3
  NACCRT-surgery 50 33.1
  Surgery 18 11.9
  Primary CCRT 66 43.7
  Primary RT 15 9.9
Recurrence site  
  Out‑field 88 58.3
  In‑field 43 28.5
  w/o RT 20 13.2

SCC, squamous cell carcinoma; AC, adenocarcinoma; AS, adeno-
squamous carcinoma; NAC, neoadjuvant chemotherapy plus surgery; 
NACCRT, neoaduvant chemoradiotherapy plus surgery; CCRT, 
chemoradiotherapy alone; RT, radiotherapy alone.
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prognostic factors affecting PRS. The in‑field recurrence and 
ineligibility for primary radical surgery were significantly 
correlated with a poor prognosis.

We showed the significant impact of initial surgery on PRS. 
According to the findings of Rungruang et al, patients with 
stage IB2 cervical cancer, and patients who received primary 
surgery showed a longer survival than those who received 
primary radiotherapy regardless of chemotherapy. Although 
the details of chemotherapy were not clear, it was a large-scale 
study using the Surveillance, Epidemiology, and End Results 
(SEER) database (13). In addition, Derks et al suggested that 
radical surgery may be a good treatment option for patients 
with stage IB2/IIA2 cervical cancer because patients who 
received surgery-based treatment showed relatively longer 
survival (14). Therefore, surgical intervention is considered a 
favorable treatment for local cervical carcinoma. Furthermore, 
some reports showed an impact of the surgical procedure on 
advanced or recurrent cervical cancer (8,15).

We showed that pelvic recurrence was significantly 
correlated with a poor prognosis. Legge et al reported that 
the median survival of patients with visceral (e.g., lungs, 
bones, liver, brain) or lymph nodal metastatic relapse was 
significantly better compared with that in patients with pelvic 
recurrence (8). By contrast, other reports concluded that 
pelvic recurrence could be salvaged with CCRT in patients 
who were not initially treated with radiation therapy, and 
that central pelvic recurrence might be salvaged with pelvic 
exenteration (16-18). Additionally, it has been considered that 
vaginal recurrence after radical surgery was related to a good 

prognosis (12), while distant metastases have been considered 
incurable except for isolated pulmonary metastasis (16,17). 
Concerning PAN metastasis, the prognosis of those patients 
may not be worse than expected because CCRT contributed 
to longer survival (5,12,19). A previous report suggested that 
there was no difference in the survival rate between patients 
with recurrence in a previously irradiated field and those with 
recurrence in an extra‑irradiated field (3). However, the unfa-
vorable outcome of in‑field recurrence in our study is due to 
the fact that tumor recurred in the irradiated field may have a 
more aggressive biological behavior with more radio- and/or 
chemo-resistant hallmark. In the actual clinical situation, 
treatment options for such tumors are extremely limited.

Finally, considering our two negative prognostic factors, 
local control of carcinoma by radical surgery may be impor-
tant for survival. In addition, another study reported that both 
OS and PFS were improved with neoadjuvant chemotherapy 
followed by radical surgery for patients with early-stage or 
locally-advanced cervical cancer (20).

There are several limitations to the present study because 
of the retrospective nature based on our clinical records. 
First, detailed information including the extent of the disease, 
performance status, and intraoperative findings was unclear. 
Second, because our cases were accumulated over a long 
time, the salvage chemotherapy for RUCC was not necessarily 
homogenous. Furthermore, information on salvage cytoreduc-
tive surgery was lacking. Tumor debulking for solitary mass 
of RUCC appears to be effective. We hope to verify this in a 
future study.

Table II. Uni- and multivariable analyses of clinicopathological parameters in relation to post-recurrence survival of patients 
enrolled.a

 Univariable analysis Multivariable analysis
 -------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------
Characteristic Hazard ratio 95% CI P-value Hazard ratio 95% CI P-value

Age
  < 55  Referent   Referent
  ≥ 55 1.245 0.511‑1.270 0.345 1.076 0.650‑1.776 0.772
FIGO Stage
   I  Referent   Referent
   II / III / IV 1.367 0.824-2.385 0.232 1.101 0.603-2.077 0.758
Histological type
  SCC Referent   Referent
  Non-SCC 0.890 0.569-1.412 0.616 1.202 0.725-1.970 0.469
Initial treatment
  Surgery Referent   Referent
  CCRT/RT 1.627 1.036-2.578 0.0344 1.259 0.712-2.255 0.429
Recurrence site
   Out‑field Referent   Referent
   In‑field 3.043 1.856‑4.962 <0.0001 2.848 1.707‑4.738 <0.0001
   w/o RT 0.766 0.347-1.515 0.461 0.854 0.359-1.877 0.705

aCox hazard model. FIGO, International Federation of Gynecology and Obstetrics; SCC, squamous cell carcinoma; CCRT, chemoradiotherapy; 
RT, radiotherapy alone; w/o RT, recurrence without prior radiotherapy; CI, confidence interval.
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In conclusion, the performance of radical surgery as an 
initial treatment and out‑field/RT‑free recurrence are good 
prognostic factors after the recurrence of cervical cancer. 
Particularly, in‑field recurrence was an independent indicator 
for poorer post-recurrence survival. Coping with this type 
of recurrence is major critical issue for the improvement of 
patient prognosis. If a tumor is limited in the central part of 
pelvis without dense adhesion to the pelvic wall, we should not 
hesitate to carry out the pelvic exenteration. However, if we 
encounter a patient who experience in‑field recurrence, with 
chemoresistance, earlier induction of palliative care needs to 
be considered rather than continuing chemotherapy. To assess 
the further appropriateness of in‑field recurrence, we would 
like to accumulate more cases and reconfirm the current 
results in the future.
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