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Introduction

The common treatment for locally advanced cervical cancer 
is radical concurrent chemoradiotherapy (CCRT); however, 
even with standard treatment, recurrence is common (1). 
Over 80% of recurrences occur within 2 years, and the 
median overall survival (OS) of these patients is less than 
12 months, with a 5-year OS of only 1% in untreated 
patients (1). Treatment of recurrent cervical cancer (RCC) 
is challenging, although several treatments, including 

surgery, chemotherapy, radiotherapy, targeted therapy, 
and emerging immunotherapy, have been assessed. The 
treatment regimen must be individualised according to 
the primary treatment, site and extent of recurrence (local, 
regional, and/or distant metastases), disease-free interval, 
and general condition of the patient (1,2). 

In cases of central pelvic recurrence after failed 
radiotherapy, combined with bladder and/or rectal invasion 
that neither extends into the pelvic wall nor shows any 
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evidence of extra-pelvic metastases, pelvic exenteration (PE) 
with adequate surgical margins is the standard treatment (2). 
However, owing to increased tissue and vascular fragility 
after radiotherapy, the postoperative complication rate 
ranges from 30% to 70%, the most common complications 
being infection, bowel obstruction, ureteral damage, and, 
most seriously, vaginal rectal/bladder fistula (3). Some 
authors recommend PE for recurrences that respond to 
neoadjuvant chemotherapy (1). However, few relevant 
studies have been conducted. For cases with pelvic wall 
invasion or failure to achieve R0 resection, intraoperative 
radiotherapy (IORT), a single administration of high-
dose irradiation to the tumour bed, provides a 1-year 
local control (LC) of up to 58%, while OS is significantly 
correlated with the positive margins, with a median survival 
of 10–17 months (4). Several studies show IORT provide 
longer LC, but does not longer OS (5). IORT requires 
advanced equipment and experienced physicians, and there 
is no uniform paradigm, which limits its broader application. 
Höckel et al. (6) proposed that laterally extended endopelvic 
resection is effective for pelvic wall invasion. Although some 
studies have demonstrated the safety and feasibility of re-
external beam radiotherapy (EBRT), it is still not common 
because of organs at risk (OARs) limitations and potential 
radiation resistance (7). Therefore, modalities with steep 
marginal dose curves, such as brachytherapy (BT) and 
stereotactic body radiation therapy (SBRT), are preferred. 
BT, which delivers high doses of radiation directly to 
the tumour, mainly consists of interstitial brachytherapy 
(ISBT) and radioactive seed implantation. ISBT provides 
comparable benefits to PE, with reported grade ≥3 
complications ranging from 20% to 51% (8-10). ISBT 
has great potential in pain relief, and 1-year OS of 20% to 
52% (11-13). However, comparative studies between ISBT 
and seed implantation are lacking. Targeted therapy is 
promising, but response rates to chemotherapy is low (14). 
Although re-recurrence after salvage treatment is common, 
few reports describe multimodality therapy and outcomes. 
This study reports on the experience of treatment after 
multiple relapses to provide a reference for clinicians. We 
present the following case in accordance with the CARE 
reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-21-2250/rc).

Case presentation

The patient was a 57-year-old woman (gravida 4/para 1) 
who had no family history other than her father’s history of 

lung cancer. She was diagnosed with stage IIIA squamous 
cell cervical carcinoma (Federation International of 
Gynecology and Obstetrics 2008 staging) in July 2015. 
From 28 July to 7 September 2015, the whole pelvis was 
treated with intensity-modulated radiotherapy (IMRT) at a 
total dose of 5,040 cGy in 28 fractions. Five cycles of weekly 
cisplatin (40 mg/m2) were administered concurrently. 
Computed tomography (CT)-guided ISBT was performed 
in five fractions, twice a week. The treatment process was 
described previously (15). The high-risk clinical target 
volume was defined as the entire cervix and local infiltrate 
volume. The minimum dose delivered to 90% of the target 
volume was 9,046 cGy. The biological doses equivalent to 
conventional 2-Gy fractionated radiation administered to 
the rectum, bladder, and small bowel were 8,259, 9,076, 
and 7,692 cGy, respectively. Four cycles of chemotherapy 
(docetaxel 75 mg/m2 and cisplatin 75 mg/m2 every 21 days) 
were administered. Pelvic magnetic resonance imaging 
(MRI) 4 months later showed a complete response of the 
cervical lesions. No biochemical or imaging recurrences 
were observed on regular follow-up thereafter. The last 
follow-up was conducted on 28 August 2017.

On 5 November 2018 (34 months after the last cycle 
of chemotherapy), recurrent disease invading the bladder 
was confirmed by pathology and imaging (Figure 1A,1B), 
at which point the patient had experienced 7 months of 
carnal haematuria. Gynaecological examination revealed a 
giant cervical lesion measuring approximately 3 cm × 5 cm 
with bilateral invasion of the pelvic walls. Laboratory 
examination revealed moderate anaemia. No distant 
metastases were observed on chest CT. PE was the first 
choice for recurrence in the radiation field. No intestinal 
invasion was observed during intraoperative exploration. 
Anterior PE, which included total hysterectomy, bilateral 
adnexectomy, vaginectomy, total cystectomy, urethrectomy, 
bilateral partial ureterectomy, left pelvic lymphadenectomy 
followed by bilateral ureteral stent placement, percutaneous 
ureterostomy, and pelvic floor closure, was performed under 
general anaesthesia on 27 November 2018. Postoperative 
pathology indicated moderately differentiated keratinised 
squamous cell carcinoma of cervical origin invading the entire 
posterior bladder wall, measuring 7.5 cm × 5 cm × 2.2 cm, 
with numerous vessel cancer emboli, fibrofatty tissue 
cancer infiltration, nerve invasion, positive bilateral pelvic 
wall incision margins, and left pelvic lymph node (LN) 
metastasis (1/1). Postoperative healing of the incision was 
delayed by 1 month.

Positron emission tomography (PET)-CT on 23 January 
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2019 showed bilateral localised invasion of the pelvic walls 
(Figure 2A,2B). Due to the scattered and deep location of 
the small lesions, a pathological biopsy specimen could not 
be taken, but the patient agreed to be treated according 
to the principles of recurrence. Based on postoperative 
pathology and consultation with the surgeon and radiologist, 
the target volume of reirradiation was determined to 
be the bilateral pelvic walls (Figure 2C,2D). Volumetric 
modulated arc therapy (VMAT) with a total dose of  
3,000 cGy was administered from 24 January to 24 February 

2019 in 15 fractions, five times per week (maximum 
intestinal spot dose: 3,196 cGy). During radiotherapy, the 
patient developed grade I radiation enteritis (16), which was 
relieved by symptomatic treatment. 

A metastasis under the abdominal incision was diagnosed 
on imaging and pathology 4.5 months postoperatively 
(Figure 3A,3B). Twenty-nine radioactive seeds of 125I with 
an activity of 0.6 were implanted in the isolated lesion after 
bowel preparation on 12 April 2019. Pelvic MRI at 1 and 
4.5 months after implantation indicated that the lesion was 

A B

Figure 1 Pelvic MRI of the first recurrence on 31 Oct 2018. The circles indicate recurrent bladder lesions. (A) T2WI sequence, sagittal 
view. (B) T2WI sequence, transverse view. MRI, magnetic resonance imaging; T2WI, T2-weighted image.

A B

C D

Figure 2 Images of FDG-avid lesions and the pelvic target volumes. (A,B) PET-CT of bilateral pelvic wall infiltrates and abdominal wall 
recurrences. FDG-avid pelvic and abdominal wall lesions are indicated by arrows and circles, respectively. (C,D) Target volume of bilateral 
pelvic wall re-irradiation from 24 Jan 2019 to 24 Feb 2019. They are exported from the radiotherapy treatment planning system. The red-
line and yellow-line demonstrate the clinical target volume and OARs, respectively. FDG, 18F-fluorodeoxyglucose; PET-CT, positron 
emission tomography-computed tomography; OARs, organs at risk.
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stable (Figure 3C,3D); however, there was a gradual increase 
in squamous cell carcinoma antigen (Figure 4). 

P E T- C T  o n  1 7  O c t o b e r  2 0 1 9  d e t e c t e d  h i g h 
18F-fluorodeoxyglucose (FDG) uptake below the previous 
incision, in the bilateral pelvic wall, and in the left 
supraclavicular LN (Figure 5A,5B). Inflammatory disease 
could also lead to high FDG concentrations and was 
not a diagnostic criterion for recurrence and metastasis. 
However, the patient refused pathological biopsy and 
all SUVmax values exceeded 2.5, making it highly likely 

that the lesion was malignant. She agreed to intervention 
based on malignancy management. As she was too frail to 
tolerate chemotherapy, a total dose of 5,750 cGy VMAT 
was administered to the left metastatic supraclavicular LN 
starting on 28 October 2019 in 25 fractions, five times 
per week (Figure 6A,6B). The following day, she received  
400 mg of bevacizumab intravenously and underwent a 
second implantation of 24 125I seeds with an activity of 0.6 at 
the hypermetabolic lesion under the abdominal wall. 

No compl icat ions  occurred during treatment . 
However, when the cumulative dose received by the left 
supraclavicular LN reached 2,070 cGy (10 days after 
bevacizumab and 4 days after the second seed implantation), 
radiotherapy to the supraclavicular region was ceased 
because of the development of an intestinal fistula in the 
abdominal wall surgical scar (Figure 7). The patient died on 
28 December 2019 due to severe general infection. She had 
an OS of 47 months, a progression-free survival (PFS) of 
34 months after the last chemotherapy, and a post-relapse 
survival of 13.5 months. The treatment process is shown in 
Figure 8. 

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and national 
research committees and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 

A B

C D

Figure 3 Pelvic MRI of recurrent lesions in the course of the disease. (A,B) Pelvic MRI of abdominal wall recurrences. The abdominal wall 
lesion is indicated by arrows. (C,D) Pelvic MRI on 15 May 2019 and pelvic MRI on 28 Aug 2019 indicated stable disease. MRI, magnetic 
resonance imaging.
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accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

The treatment of RCC, especially multiple recurrences, 
is challenging and we report one such case and share 
our experiences. In this case, the initial recurrence was 
a central recurrence within the primary radiation field. 

The treatment was limited because of the bulky lesion 
(maximum diameter, 7.5 cm), history of radiotherapy, and 
severe clinical symptoms (carnal haematuria and anaemia). 
In patients with recurrences limited to the pelvis, including 
invasion of the pelvic organs (bladder and/or rectum), and 
no invasion of the pelvic sidewall (the typical clinical triad 
is unilateral lymphedema, hydronephrosis, and sciatica) 
or distant metastases, PE is the first choice if negative 
margins can be secured (3). The 5-year OS is over 30%, 
but the postoperative complication rate is high because of 
increased tissue and vessel fragility (17). Although clinical 
examinations showed pelvic wall invasion, we had no 
choice but to perform a cautious surgery. Intraoperative 
exploration did not reveal any intestinal invasion; therefore, 
an anterior PE with resection of the genital tract and 
bladder only was performed. Nevertheless, the ultimate 
cause of death was a serious, general, and uncontrollable 
infection caused by an intestinal fistula. The development of 
a fistula might not affect survival if total PE or prophylactic 
colostomy are performed. 

A B

Figure 5 Images of FDG-avid lesions in the course of the disease. (A,B) PET-CT on 17 Oct 2019 showing FDG-avid lesions in the bilateral 
pelvic wall and abdominal wall. FDG-avid pelvic and abdominal wall lesions are indicated by arrows. FDG, 18F-fluorodeoxyglucose; PET-
CT, positron emission tomography-computed tomography. 

A B

Figure 6 The target volumes for re-irradiation are exported from the radiotherapy treatment planning system. The left supraclavicular 
FDG-avid LN and lymphatic drainage area were irradiated from 28 Oct 2019 to 8 Nov 2019. The red line demonstrates the clinical target 
volume of the left supraclavicular LN. FDG, 18F-fluorodeoxyglucose; LN, lymph node.

Figure 7 CT of the abdominal intestinal fistula on 20 Nov 2019 
(arrow). CT, computed tomography.

10 cm
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• Diagnosis: stage IIIA squamous cell cervical carcinoma
• Primary treatment: radical CCRT and 4 cycles DP regimen chemotherapy
• Outcome: complete response, PFS: 34 months

• First recurrence: pathology confirmed recurrence had invaded the bladder
• Treatment: anterior pelvic exenteration
• Outcome: symptom relief, PFS: 1.5 months

• Local uncontrol: imaging indicated bilateral pelvic wall invasion
• Treatment: re-EBRT of bilaterally pelvic walls, complication: grade I enteritis
• Outcome: PFS: 3 months

• Abdominal wall recurrence: pathology confirmed recurrence under the 
abdominal wall incision

• Treatment: radioactive seed implantation
• Outcome: PFS: 6 months

• Re-recurrence and distant metastases: biochemical or imaging recurrence below 
the abdominal incision, in the bilateral pelvic wall, and left supraclavicular LN

• Treatment: secondary implantation, bevacizumab targeted treatment, and VMAT 
for the left metastatic LN, complication: intestinal fistula after 10 days

• Died from a serious, uncontrollable general infection

Jul 2015

Nov 2018

Jan 2019

Apr 2019

Oct 2019

Dec 2019

Figure 8 The timeline of diagnosis and salvage treatments. CCRT, concurrent chemoradiotherapy; DP, combination chemotherapy with 
docetaxel and cisplatin; PFS, progression-free survival; EBRT, external beam radiotherapy; LN, lymph node; VMAT, volumetric modulated 
arc therapy.

Despite many studies confirming that PE results in a 
favourable LC, the recurrence rate after PE is 60% (3). 
Important prognostic factors are recurrent interval, tumour 
size, pelvic wall invasion, positive surgical margins, and 
lymphovascular invasion (2,17). The patient’s postoperative 
pathology predicted a poor prognosis. When a lesion 
invades the pelvic wall and there are no distant metastases, 
especially in patients with residual macroscopic or 
microscopic tumours, IORT does not increase OS but 
results in longer LC (5). A longer treatment interval is 
beneficial in improving patient quality of life and reducing 
serious toxicities such as fistulas (10). It can also reduce the 
risk of implanted metastasis. However, the hospital where 
our patient’s surgery was performed was not equipped for 
IORT. Further, her other serious symptoms did not allow for 
additional treatment, and the surgical incision took 1 month  
to heal, even without additional treatment. Although there 
were several subsequent recurrences, it is undeniable that 
PE improved her symptoms and quality of life.

At 1.5 months postoperatively, small and scattered 
hypermetabolic lesions were found bilaterally in the pelvic 
wall. As no postoperative examination was performed, 

it was difficult to determine whether these lesions were 
recurrent or residual. We performed EBRT because of 
the small, scattered, and deep pelvic lesions. Some studies 
have demonstrated the safety and feasibility of EBRT in 
combination with IORT and BT (7). In a study of treatment 
regimens including 260 patients with RCC, patients 
receiving radiotherapy had better PFS and OS than patients 
receiving other regimens, although this was observed for 
those with pelvic recurrence only and it was not equally 
represented in the re-irradiation subgroup (18). Further, 
determining the appropriate dose and volume remains a 
serious issue. Tumour control is positively correlated with 
irradiation dose, but the OARs must be taken into account. 
The low dose administered here was associated with nearly 
8 months’ LC in the pelvic wall and only grade I toxicity, 
but distant metastasis was not controlled. 

Recurrence under the abdominal incision was observed 
at 4.5 months after surgery, although this could have been 
implanted metastasis. The patient was treated with surgery 
and radiotherapy within a short time, and the incision had 
healed too poorly to tolerate surgery again. The cumulative 
dose limitation to the OARs remains an important issue. 
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The dosimetric characteristics of ISBT allow it to maximise 
the target irradiation dose while minimising the OARs 
dose. The superficial location of the individual lesion also 
made the implementation of ISBT feasible and convenient. 
Mahantshetty et al. (9) administered ISBT to centric 
recurrence within the pelvic irradiated field and showed 
a complete response rate (CRR) of 76%, with 2-year LC 
and OS rates of 44% and 52%, respectively. No fistulas 
occurred as a result of re-irradiation (9). A similar study 
by Mabuchi et al. (10) achieved a CRR of 60%, a median 
post-recurrence survival period of 32 months, and a 5-year 
OS of 52.6%. However, the incidence of fistulas was 
20% (10). Repeated injections are required to achieve a 
high prescribed dose, but this increases the risk of fistula, 
especially if accompanied by a history of poor incision 
healing. Another option is radioactive seed implantation, 
which distributes radioactive seeds within the target lesion, 
thus providing direct and continuous irradiation. Tong  
et al. (13) performed CT-guided implantations in 33 patients  
with pelvic recurrence after radiotherapy and achieved 
not only an 18-month LC of 33.3%, median local tumour 
PFS of 7 months, and 1- and 2-year OS of 65.5% and 
43.6%, respectively, but also pain relief in over 80% of 
patients. Moreover, only one case of vaginorectal fistula 
was observed. SBRT is another potential option. In a study 
of SBRT in RCC, the 2-year LC and OS were 82.5% and 
57.5%, respectively. Further, complications were mild, 
although they were more serious among patients who had 
received primary pelvic radiotherapy (19). Both BT and 
SBRT have therapeutic advantages for oligometastases. BT 
is applied more widely and is more suitable for superficial 
lesions, whereas SBRT is mainly performed for oligo-
metastases, such as LN metastases. In this case, local 
disease was evaluated as stable at 1, 2 and 4.5 months after 
implantation. 

We administered salvage bevacizumab for recurrence 
and metastases 6 months after seed implantation, and 
a secondary seed implantation was performed in the 
abdominal wall recurrence. The GOG 240 trial found that 
bevacizumab, an anti-vascular endothelial growth factor 
inhibitor, achieves good PFS and OS in combination 
with chemotherapeutic agents in recurrent and metastatic 
cervical cancer without reducing quality of life; however, 
it increases the likelihood of gastrointestinal fistula 
(14,20). In this case, the patient was too frail to tolerate 
chemotherapy. However, she developed a severe intestinal 
fistula 10 days after bevacizumab and 4 days after seed 

implantation. The patient died 50 days later of a serious, 
uncontrollable general infection. The cause was considered 
to be radiological damage from a high cumulative dose, but 
we could not exclude the anti-angiogenic mechanism of 
bevacizumab. Further, it is debatable whether the secondary 
implantation and bevacizumab were overtreatment. 

We share our experience and consider this complex 
case of multiple recurrences of cervical cancer. Although 
the patient died, multimodality treatment prolonged 
her survival, alleviated her symptoms, and improved her 
quality of life. In summary, our experience suggests that 
PE offers certain benefits in the absence of better options, 
even in patients with pelvic wall invasion. However, for 
large tumours where preoperative examination reveals 
pelvic wall and bladder invasion, appropriate extension of 
resection, IORT, or neoadjuvant chemotherapy should be 
considered. Under these conditions, re-irradiation should 
be considered cautiously, and modalities that will protect 
the OARs as much as possible are preferable. EBRT is a 
potential treatment for small and scattered lesions. There is 
currently no standardised dose; therefore, the appropriate 
dose should be determined by experienced clinicians. In this 
case, the first radioactive seed implantation demonstrated 
its potential, but the cause of the fistula after secondary 
implantation could not be determined. Non-invasive re-
irradiation, such as SBRT, may be a better choice when 
there is a poor healing incision after re-recurrence. 
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