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Background: No standard treatment exists for patients with recurrent cervical cancer. This study aimed to 
determine the role of surgery, followed by concurrent radiochemotherapy, as a treatment for recurrent pelvic 
cervical cancer without previous radiotherapy.
Methods: The current study identified patients diagnosed with vaginal and/or pelvic sidewall recurrent 
cervical cancer after primary surgery without radiotherapy in Zhejiang Cancer Hospital from May 2012 to 
November 2016. These enrolled patients underwent surgery, followed by concurrent radiochemotherapy 
and data were analyzed.
Results: This study enrolled 27 patients, including 11 with central (vaginal) and 16 with noncentral (pelvic 
sidewall with or without vaginal) recurrences. The median follow-up time after recurrence was 64 months 
(range, 5–110 months). All patients underwent surgery to resect the tumor as completely as possible and 
pelvic external beam radiotherapy (EBRT) with a median equivalent dose in 2 Gy fractions (EQD2) of  
45.1 Gy (range, 44.3–47.8 Gy) with concurrent weekly cisplatin chemotherapy. The median EQD2 dose 
for the tumor bed/residual tumor was 51 Gy (range, 44.3–73.4 Gy), including 18 patients with a boost dose 
by EBRT or vaginal brachytherapy (VBT). The 5-year overall survival (OS) rates were 77.1% (central) and 
65.7% (noncentral) without a statistically significant difference (P=0.246). Progression-free survival (PFS) 
rates were 81.8% (central) and 34.4% (noncentral), respectively, with a statistically significant difference 
(P=0.047). Three patients with noncentral recurrence experienced grade ≥3 complications associated with 
surgery.
Conclusions: Surgery followed by concurrent radiochemotherapy was a feasible and effective treatment 
with acceptable complications for locally recurrent cervical cancer, which markedly improved the survival of 
pelvic sidewall recurrence.
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Introduction

Cervical cancer remains the most common gynecological 
cancer worldwide, especially in developing countries (1).  
Although the proportion of early-stage patients has 
increased, a recurrence rate of 11–22% has occurred in the 
International Federation of Gynecology and Obstetrics 
stages I–II patients after primary surgery (2-4). Hence, 
curing these recurrent patients is challenging.

There is no standard treatment for recurrent cervical 
cancer patients. Traditionally, radiotherapy with or 
without chemotherapy is preferable for recurrent patients 
undergoing primary surgery without radiotherapy (both 
central and noncentral pelvic recurrence). However, the 
survival of noncentral pelvic recurrence is poor, with a 5-year 
overall survival (OS) rate range from 14% to 41.82% (5-11).  
Poor survival may be due to the inadequate radiation 
dose delivered to the recurrent lesion, restricted by the 
normal organs close to the lesion. The dose delivered to 
the noncentral tumor is generally a maximum of 65 Gy, 
below the theoretical lethal dose. Several studies enrolled 
a small number of recurrent patients undergoing surgery 
when reporting a series of recurrent patients, but the role 
of surgery was not specifically studied. However, surgery 
is a potentially promising treatment for these patients 
because the prerequisite radiation dose for the tumor 
bed or residual tumor could be lower after surgery. From 
the National Comprehensive Cancer Network (NCCN) 
guideline, a description was noted on “consider surgical 
resection if feasible” and then “individualized external beam 
radiotherapy (EBRT) ± systemic therapy ± brachytherapy 
(BT)” for local/regional recurrence. However, the guideline 
does not cite any references. This study focused on the role 
of surgery, followed by concurrent radiochemotherapy, as 
a treatment for recurrent pelvic cervical cancer without 
previous radiotherapy. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://dx.doi.org/10.21037/tcr-21-1163).

Methods

Patients

The current study identified patients diagnosed with 
recurrent cervical cancer after primary surgery without 
previous radiotherapy in Zhejiang Cancer Hospital from 
May 2012 to November 2016. All the recurrences were 
confirmed by histopathology. Patients with distant and 
lymph node metastases were excluded. The recurrent 

sites were the vagina, pelvic sidewall, or both. Central 
recurrence was defined as vaginal recurrence and noncentral 
recurrence was defined as pelvic sidewall recurrence with 
or without vaginal recurrence. These enrolled patients 
underwent surgery followed by radiotherapy with or 
without chemotherapy. The study was conducted following 
the Declaration of Helsinki (as 2013 revision). The Ethics 
Committee of Zhejiang Cancer Hospital approved this 
study (No. 2015-01-99), registered with the following 
number: ChiCTR1800019960 and individual consent for 
this retrospective analysis was waived.

Treatment decision

The treatment is decided based on pelvic examination, 
imaging data including computed tomography, magnetic 
resonance imaging, and positron emission tomography-
computed tomography and patient opinion. The patient was 
advised to undergo surgery and postoperative radiotherapy 
if distant metastasis was ruled out and no serious surgical 
complications were expected. The same group of 
doctors, composed of gynecologic oncology surgeons and 
gynecologic radiation oncologists, treated all patients.

Surgery

The principle of surgery is to resect the tumor as completely 
as possible, but a safety margin was not indispensable to 
avoid severe complications. In most cases, en bloc resection 
of the recurrent tumor was performed during the operation. 
In some situations, complete resection was not possible, for 
example, when tumors surrounded the vessels. Thus, tumor 
cytoreductive surgery was performed. Although the visible 
residual tumor was burned electrically, these cases were 
defined as residual tumor cases for positive surgical margin. 
Patients with partial cystectomy/ureterectomy or ureter/
bladder injury underwent ureteral stent placement.

Radiotherapy and chemotherapy

All patients underwent pelvic radiotherapy, including the 
upper vagina, after surgery with a dose of at least 45 Gy. 
Inguinal radiation was performed if the lower vagina was 
involved. Delineation of clinical target volume followed 
the Radiation Therapy Oncology Group recommendation. 
A 7-mm margin was used for planning target volume and 
a 15–20-mm margin for vaginal cuff movement. Some 
patients received a boost dose for tumor bed or residual 
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Figure 1 STROBE flow chart.

418 patients with recurrent 
cervical cancer

324 patients excluded for 
undergoing radiotherapy, 
distant metastasis or 
recurrence after radiotherapy

67 patients excluded for 
lymph node involved or 
treated by other groups

94 patients undergoing 
surgery

27 patients enrolled

Central
11 vaginal recurrence

Non-central
13 pelvic sidewall recurrence
3 pelvic sidewall and vaginal recurrence 

tumor. The boost volume was defined by the surgeon and 
radiation oncologist together, based on pelvic examination, 
imaging data and operation information with or without a 
marker of titanium clip(s). The boost dose was carried out 
using EBRT, vaginal brachytherapy (VBT), or both. Weekly 
single cisplatin chemotherapy was performed concurrently 
with radiotherapy with a dose of 40 mg/m2.

Statistical analysis 

OS was defined as the time from diagnosis of recurrence 
to mortality, and mortality was scored as events. The 
occurrence of any new lesion confirmed by pathology or 
imaging was defined as disease progression. Progression-
free survival (PFS) was defined as the time from diagnosis 
of recurrence to disease progression, and mortality and 
disease progression were scored as events. In-field PFS (IF-
PFS) was defined as the time from diagnosis of recurrence 
to progression in the radiation field, and in-field disease 
progression were scored as events. Cumulative rates of OS 
and PFS were calculated using the Kaplan-Meier method 
with patients censored at the last follow-up. Log-rank tests 
were used to evaluate potential differences between the 

groups. Common Terminology Criteria for Adverse Events 
(v5.0) was used for the grading of complications. Statistical 
analyses were performed using the Statistical Package for 
the Social Sciences version 19 (IBM Corp, release 2010; 
IBM SPSS Statistics for Windows, Version 19.0; Armonk, 
NY, IBM Corp).

Results

Patient characteristics

This study identified 418 patients with recurrent cervical 
cancer from May 1998 to November 2016 in Zhejiang 
Cancer Hospital. Moreover, the study enrolled 27 
patients with a median age of 50 years (32–69 years). Of 
all patients, 24 underwent radical surgery and three with 
stage IA1 cervical cancer underwent total hysterectomy as 
initial treatment (Figure 1). The median follow-up time 
after recurrence is 64 months (range, 5–110 months). 
Of the patients, 11, 13 and three had vaginal recurrence 
(central), pelvic sidewall recurrence, and both vaginal and 
pelvic sidewall recurrences (noncentral), respectively. The 
median time from initial surgery to the first recurrence was  
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Table 1 Patient characteristics

Characteristics N %

Age at recurrence

<50 years 13 48.1

≥50 years 14 51.9

Initial FIGO stage

IA1 3 11.1

IB1 19 70.4

IB2 1 3.7

IIA1 3 11.1

IIA2 1 3.7

Primary surgical approach

Laparoscopic 7 25.9

Abdominal 14 51.9

NK† 6 22.2

Pathology

Squamous cell carcinoma 24 88.9

Adenocarcinoma 3 11.1

Recurrence pattern and stage

Central (vagina) 11 40.7

IA1 2

IB1 7

IB2 1

IIA1 1

Noncentral 16 59.3

Pelvic sidewall 13 48.1

IA1 1

IB1 10

IIA1 2

Both 3 11.1

IB1 2

IIA2 1
†, not known. FIGO, The International Federation of Gynecology 
and Obstetrics 2009 staging system.

11 months (range, 3–116 months). Table 1 lists the patients’ 
characteristics.

Treatment

A l l  p a t i e n t s  u n d e r w e n t  s u r g e r y  w i t h  a  m e d i a n 
intraoperative hemorrhage volume of 400 mL (range, 
100–850 mL). Nineteen patients underwent ureteral stent 
placement, nine of whom underwent partial cystectomy/
ureterectomy. In addition, 10 patients underwent partial 
bowel resection, including four small bowel resections, 
one sigmoid resection and five rectal resections. The goal 
of the surgery was to resect the tumor as completely as 
possible. However, four out of the 27 patients had a small 
residual tumor surrounding the vessels after surgery. 
No patient underwent ileal conduit or percutaneous 
cystostomy. Moreover, there was no significant statistical 
difference in intraoperative hemorrhage, bowel resection, 
partial cystectomy/ureterectomy, number of ureteral 
stents, and residual tumor between central and noncentral 
recurrences.

All patients underwent postoperative radiotherapy 
with a median equivalent dose in 2 Gy fractions (EQD2) 
of 45.1 Gy (range, 44.3–47.8 Gy). Weekly image-guided 
intensity-modulated radiation therapy was used for EBRT. 
In addition, 26 patients underwent pelvic radiotherapy 
and one underwent pelvic, whole vagina and inguinal 
radiotherapy. The median EQD2 dose for the tumor bed/
residual tumor was 51 Gy (range, 44.3–73.4 Gy), including 
18 patients with a boost dose up to 50–73.4 Gy by EBRT 
or VBT.

Twenty-six patients underwent concurrent chemotherapy 
with single cisplatin for two to five cycles. One patient 
underwent chemotherapy (cisplatin/paclitaxel for four 
cycles) before radiotherapy due to the presence of a ureteral 
intestinal fistula after surgery.

Table 2 lists treatment details. Eight patients had multiple 
recurrent lesions after the operation. The initial treatment 
of four patients was laparoscopic surgery and the other four 
were laparotomy. The locations of multiple recurrences 
were in the mesentery and abdominal wall. Table 3 provides 
postoperative pathological details.
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Table 2 Treatment details

Treatment Total (n=27) Central (n=11) Noncentral (n=16) P value

Hemorrhage volume in operation (mL) 0.307

Median 400 400 400

Range 100–850 100–850 200–800

Ureteral stent, n (%) 0.183

None 8 (29.6) 5 (45.5) 3 (18.8)

Unilateral 10 (37.0) 2 (18.2) 8 (50.0)

Bilateral 9 (33.3) 4 (36.4) 5 (31.3)

Bowel resection, n (%) 10 (33.3) 3 (27.3) 6 (37.5) 0.384

Partial small bowel resection 4 (14.8) 1 (9.1) 3 (18.8)

Partial sigmoid resection 1 (3.7) 2 (18.2) 3 (18.8)

Partial rectal resection 5 (18.5) 1 (9.1) 0 (0)

Cystectomy/ureterectomy 9 (33.3) 3 (27.3) 6 (37.5) 0.580

Residual tumor, n (%) 4 (14.8) 2 (18.2) 2 (12.5) 0.683

EQD2 dose for tumor bed/residual tumor (Gy)  0.257

Median 51 52 49.8

Range 44.3–73.4 44.3–72.6 44.3–73.4

Time from surgery to radiotherapy (days) 0.376

Median 27 28 27

Range 17–186 18–30 17–186

EQD2, biologically equivalent dose in 2 Gy fractions.

OS

The 5-year OS rate of the entire group was 71.7%  
(Figure 2A). For central and noncentral recurrence, the 
5-year OS rates were 77.1% and 65.7%, respectively. No 
statistically significant difference was noted regarding 
the recurrent pattern (central vs. noncentral, P=0.246,  
Figure 2B) or residual tumor (P=0.881, Figure 2C).

By the end of the study follow-up, 12 and 6 patients had 
survived >4 and >6 years following treatment of the first 
recurrence, respectively.

PFS

The 5-year PFS rate of the entire group was 52.8%  
(Figure 3A). For central and noncentral recurrence, the 
5-year PFS rates were 81.8% and 34.4%, respectively. 
There was a statistically significant difference regarding 
the recurrent pattern (central vs. noncentral, P=0.047, 

Figure 3B). However, there was no statistically significant 
difference regarding the dose for tumor bed/residual tumor 
(≥60 vs. <60 Gy, P=0.730, Figure 3C).

The 5-year IF-PFS rate of the entire group was 72.8% 
(Figure 3D). For central and noncentral recurrences, the 
5-year IF-PFS rates were 90.9% and 60.2%, respectively. 
There was no statistically significant difference regarding the 
recurrent pattern (central or noncentral, P=0.128, Figure 3E) 
or tumor bed/residual tumor dose (≥60 vs. <60 Gy, P=0.157, 
Figure 3F). However, all five patients receiving ≥60 Gy for 
tumor bed/residual tumor survived without in-field disease.

By the end of the study follow-up, 10 and 5 patients 
had survived >4 and >6 years without disease progression 
following treatment of the first recurrence, respectively.

Patterns of progression

Twelve (44.4%) patients experienced disease progression 



4370 Zhang et al. Surgery with radiochemotherapy for recurrent cervical cancer

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2021;10(10):4365-4374 | https://dx.doi.org/10.21037/tcr-21-1163

after treatment of the first recurrence. The median time 
from the first to the second recurrence was 5 months 
(2–34 months). Ten (83.3%) recurrences occurred within 
12 months. There were six in-field failures, five out-field 
failures including in the para-aortic lymph node (n=1), 

urethra (n=1), lung (n=1), liver (n=1) and inguinal lymph 
node (n=1), and one in both in- and out-field failures 
(abdominal wall). Of the 12 patients, 3 (25%) and 9 (75%) 
had pathological adenocarcinoma (all adenocarcinoma 
patients in this study) and noncentral recurrence, 
respectively.

Where possible, all 12 patients underwent salvage 
chemotherapy with regional therapy (surgery, radiotherapy 
and ablation therapy). Their median OS was 27 months 
(5–72 months) after disease progression. Three patients, 
including patients who had pelvic recurrence (n=1), para-
aortic metastasis (n=1) and lung metastasis (n=1), survived 
by the end of the study follow-up.

Complications

Of the 27 patients, three with noncentral recurrence had 
experienced grade ≥3 complications associated with surgery, 
including one vesicovaginal fistula, one vesicovaginal and 
intestinal fistula, and one vesicovaginal fistula and intestinal 
obstruction. All these complications were successfully 
treated with surgery or conservative treatment. Six patients 
experienced repeated urinary tract infections after ureteral 
stent(s) placement, which were resolved by removing the 
ureteral stent(s).

No grade ≥3 complications in the intestine, urinary 
system, and thrombocytes occurred during radiotherapy 
and chemotherapy. Grade ≥3 hematotox ic i ty,  for 
example,  neutropenia and anemia,  were observed 
in 7 (25.9%) and 10 (37.0%) patients, respectively. 
However, these complications associated with radiotherapy 

Table 3 Pathological characteristics after surgery for recurrent 
cervical cancer patients

Characteristics Value

Tumor diameter (cm) Median, 5; range, 2–10

Differentiation (n)

Grade 1 0

Grade 2 9

Grade 3 16

NK 2

Lymphovascular space invasion (n) 13

Perineural invasion (n) 10

Lesion (n)

One 19

Laparoscopy as initial treatment 3

Laparotomy as initial treatment 16

Two or more 8

Laparoscopy as initial treatment 4

Laparotomy as initial treatment 4

NK, not known.
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Figure 2 OS curves. (A) OS for the whole group. (B) OS for central (red) and noncentral (green) recurrences, respectively. (C) OS for 
nonresidual (red) and residual (green) tumors, respectively. OS, overall survival.



4371Translational Cancer Research, Vol 10, No 10 October 2021

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2021;10(10):4365-4374 | https://dx.doi.org/10.21037/tcr-21-1163

Table 4 Details of grade ≥3 complications

Complications N %

Surgery

Vesicovaginal fistula 1 3.7

Intestinal fistula 1 3.7

Radiochemotherapy

Vesicovaginal fistula 2 7.4

Intestinal obstruction 1 3.7

Neutropenia 7 25.9

Thrombocytopenia 0 0

Anemia 10 37.0
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Figure 3 PFS curves. (A) PFS for the whole group. (B) PFS for central (red) and noncentral (green) recurrences, respectively. (C) PFS 
for the dose of tumor bed/residual tumor (red <60 Gy, green ≥60 Gy). (D) IF-PFS for the whole group. (E) IF-PFS for central (red) and 
noncentral (green) recurrences, respectively. (F) IF-PFS for the dose of tumor bed/residual tumor (red <60 Gy, green ≥60 Gy). PFS, 
progression-free survival; IF-PFS, In-field PFS.

or radiochemotherapy had no effects on the treatment 
progress. Table 4 shows details of complications.

Discussion

Treatment of recurrent cervical cancer remains a challenge, 
especially in noncentral recurrence. According to the 
NCCN guideline for cervical cancer, local recurrence 
of cervical cancer without previous radiotherapy may 
be considered for surgery. However, the role of surgery 
following concurrent radiochemotherapy has not been 
well-studied, with no high-quality evidence cited by the 
guideline. This study focused on the role of local surgery 
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and subsequent radiochemotherapy for recurrent cervical 
cancer without previous radiotherapy, whether central or 
noncentral recurrences. The 5-year OS rate in this study 
were 71.7%, 77.1% and 65.7% in all patients, in patients 
with central recurrence and patients with noncentral 
recurrence, respectively.

For central recurrence, the 5-year OS rate of this 
study was consistent with that observed in the previous 
studies (5-10,12). However, the 5-year OS rate of 65.7% 
for noncentral recurrence was higher than that in the 
previous studies, mainly using radiotherapy alone or with 
chemotherapy. Ijaz et al. (6) reported a 5-year OS rate of 
18% in a group of 11 patients with central recurrence and 
pelvic wall extension treated by EBRT with or without 
intracavitary or 198AU seeds BT. Haasbeek et al. (5) reported 
that 35 patients with recurrent cervical cancer underwent 
salvage radiotherapy. Of the 35 patients, 20 had pelvic 
sidewall recurrence and underwent radiotherapy with a 
median dose of 60.8 Gy (50–80 Gy) using different radiation 
technologies for over 30 years. The 5-year OS rate for the 
20 patients was 28%. In 2012, Qiu et al. (7) reported a 5-year 
OS rate of 41.82% in 22 patients with recurrent pelvic 
cervical cancer (not central or vaginal) in their study, which 
included 106 recurrent cervical cancer patients. This 5-year 
OS rate was higher than the previous studies. However, 
they did not report the details of the treatment for the 22 
patients. Kim et al. (13) conducted a study using modern 
radiotherapy (three-dimensional conformal radiotherapy 
or intensity-modulated radiotherapy) to treat recurrent or 
metastatic cervical cancer. In their study, the 5-year OS rate 
was up to 66% for all patients. However, only two groups 
of patients had local recurrence (i.e., cervix or vaginal vault 
and pelvic LN). Moreover, they did not report the number 
of patients with pelvic sidewall recurrence. Therefore, this 
is the first study that confirms that long-term survival for 
patients with recurrent cervical cancer, especially pelvic 
sidewall recurrence, could be achieved by combining 
surgery and concurrent radiochemotherapy.

Traditionally, noncentral recurrence was considered 
with worse survival compared to central recurrence. 
However, the 5-year OS rate of noncentral recurrence was 
much better than in previous studies. This was possible 
mainly because local surgery played a key role in treating 
patients with pelvic sidewall recurrence. Reaching the 
radiation dose of ≥70 Gy, a theoretically lethal dose for a 
2-cm tumor, is generally difficult for the pelvic sidewall 
recurrence. However, a relatively low radiation dose can 
achieve curative treatment after a tumor has been resected 

or reduced as completely as possible by surgery. A boosted 
dose delivered in the tumor bed for patients with residual 
tumor or without safe margin may play a role in tumor 
local control after surgery. Although there was no statistical 
difference following the tumor bed/residual tumor dose, 
all patients (n=5) with a tumor bed/residual tumor dose of  
≥60 Gy survived without in-field failure. In the early 
stages of the current study, the pelvic sidewall was not 
boosted to ≥60 Gy, which may explain the statistically 
shorter PFS of the pelvic wall recurrence than that of the 
central recurrence. The dose of tumor bed/residual tumor 
was recently boosted to at least 60 Gy for every patient. 
However, only some of these patients were included in the 
current study due to the short follow-up period.

Before this study, Höckel et al. (14,15) described 
in 1991 a treatment, named combined operative and 
radiotherapeutic treatment (CORT), for recurrent tumors 
infiltrating in the unilateral pelvic wall. The main operative 
procedures included maximum tumor debulking and 
exenteration of infiltrated organs; implantation of tubes 
on the residual tumor/tumor bed for BT; pelvic wall plasty 
with muscle, musculocutaneous and omentum flaps; and 
organ reconstruction (14). BT was performed after surgery 
for tumor bed/residual tumor irradiation. This treatment 
was mainly designed for recurrent patients who underwent 
previous pelvic radiotherapy. In 1996, 48 patients reportedly 
had 5-year survival and severe complication rates of 44% 
and 33%, respectively, after treatment (16). This result 
showed that surgery combined with radiotherapy was 
effective for recurrent patients. However, few studies 
focused on surgery combined with radiotherapy for patients 
with recurrent cervical cancer partly because of the difficulty 
in surgery and the presence of a high severe complication 
rate. In the current study, the difficulty in performing the 
surgery was not as high as that for CORT because the 
patients did not undergo radiotherapy before, and the safety 
margin was not indispensable. Additionally, modern EBRT, 
instead of BT, could deliver an adequate radiation dose to 
the pelvic sidewall after surgery. Thus, implantation of BT 
tubes was not necessary to reduce the surgical difficulty 
and postoperative complications. Therefore, performing 
surgery combined with radiotherapy for recurrent patients 
was feasible in the current study.

The recurrence after radical laparoscopic hysterectomy 
and lymph node dissection, a new situation, would confuse 
the radiation oncologists. Pelvic recurrence generally 
involves a single lesion in the era of open surgery except 
for lymph node recurrence. However, multilesion 
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recurrence after laparoscopic surgery is 3.5 times higher 
than open surgery (17,18). Hence, radiation oncologists 
have to search for possible missing lesions carefully. In the 
current study, seven patients were noted with recurrence 
after laparoscopic surgery, and four of them experienced 
multilesion recurrence. Preoperative images did not detect 
all recurrent lesions compared to the findings during the 
operation. Therefore, surgery for patients with recurrence, 
especially for patients undergoing previous laparoscopic 
radical surgery, is a treatment and an assessment on how to 
perform effective radiotherapy according to surgical and 
pathologic factors.

Of the three surviving patients with a second recurrence, 
two survived without disease progression after salvage 
treatment. One of them experienced recurrence in the 
abdominal wall and partial right iliopsoas, partly involved 
in the previous radiation volume. The patient underwent 
surgery and radiotherapy again. Recurrent tumors were 
completely resected, and a 40-Gy radiation dose was 
carefully delivered to the tumor beds. The patient survived 
without disease progression and severe complications for 33 
months. Another patient experienced lung metastasis and 
underwent surgery and chemotherapy for six cycles. At the 
end of the study follow-up, the patient had survived without 
disease progression and severe complications for 51 months. 
The successful salvage treatment confirmed the role of 
surgery in the treatment of recurrent patients.

Several complications were notable in the current 
study. Vesicovaginal fistula (n=3), intestinal fistula (n=1) 
and intestinal obstruction (n=1) were observed. One 
patient experienced a vesicovaginal fistula followed by an 
intestinal fistula. However, severe complications were much 
lower than CORT’s. These complications resolved after 
treatment. The patient who experienced a vesicovaginal 
fistula followed by an intestinal fistula delayed the start 
of radiotherapy for 6 months and one patient with a 
vesicovaginal fistula experienced a 2-month radiotherapy 
interruption. However, the delay or interruption of 
radiotherapy does not affect survival. The two patients 
still survived without disease progression by the end of the 
study follow-up. Six patients experienced repeated urinary 
tract infection during postoperative radiotherapy mainly 
because ureteral stent, a foreign matter in the body, may 
become a place for bacterial cultivation. These patients with 
repeated urinary tract infections were cured after removing 
the ureteral stent(s). Thus, integration of local surgery 
and modern radiotherapy was well tolerable for recurrent 
cervical cancer patients.

This study has several limitations. First, patients from the 
same surgery and radiotherapy team were selected, resulting 
in a small sample size to ensure the homogeneity of 
surgery and radiotherapy. Second, as a retrospective study, 
some protocols changed (e.g., the radiation dose of the 
tumor bed). Third, no control group of patients receiving 
concurrent radiochemotherapy was noted; therefore, the 
data were compared with previous studies.

Conclusions

In conclusion, the combination of local surgery and 
radiochemotherapy is a feasible and effective treatment 
with acceptable complications for locally recurrent cervical 
cancer, improving pelvic sidewall recurrence survival. In 
the future, prospective clinical trials could confirm the 
role of surgery and determine the details of surgery and 
radiotherapy.
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