
© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(1):299-311 | https://dx.doi.org/10.21037/jgo-23-973

Original Article

Retrospective study of combined pelvic exenteration in the 
treatment of primary and recurrent pelvic malignant tumors

Changzheng Li1#^, Zhenyu Li2#^, Jiachen Zhang1^, Xijie Zhang1^, Gabriele Siesto3^, Sen Li1,  
Pengfei Ma1, Junli Zhang1, Zhi Li1, Yuzhou Zhao1

1Department of General Surgery, Affiliated Cancer Hospital of Zhengzhou University, Zhengzhou, China; 2Pancreas Center, The Affiliated BenQ 

Hospital of Nanjing Medical University, Nanjing, China; 3Obstetrics and Gynecology Unit, IRCCS Ospedale San Raffaele, Milan, Italy

Contributions: (I) Conception and design: C Li, Zhenyu Li; (II) Administrative support: Zhi Li, Y Zhao; (III) Provision of study materials or patients: 

P Ma, Junli Zhang; (IV) Collection and assembly of data: Zhenyu Li, P Ma, S Li, Jiachen Zhang; (V) Data analysis and interpretation: Zhenyu Li,  

C Li, S Li; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
#These authors contributed equally to this work as co-first authors. 

Correspondence to: Yuzhou Zhao, MD. Department of General Surgery, Affiliated Cancer Hospital of Zhengzhou University, 127 Dongming Road, 

Zhengzhou 450008, China. Email: yuzhouzhao@126.com.

Background: Pelvic malignant tumors often originate in the rectum, bladder, uterus, and other organs. 
In patients with locally advanced tumours in the presence of direct invasion of one or more organs, negative 
tumor resection margin (R0) resection can be very beneficial to patient survival if it can be performed. As 
a multidisciplinary and high-risk surgical method, the pelvic exenteration (PE) procedure has only been 
reported in a few medical centres internationally. We retrospectively analyzed the clinical data of patients 
who had undergone PE surgery in our hospital, in order to provide ideas for the best treatment of patients 
with pelvic malignant tumors.
Methods: A retrospective analysis was conducted of 59 patients with pelvic malignant tumors admitted 
to the Affiliated Cancer Hospital of Zhengzhou University from January 2015 to July 2021, all of whom 
received PE surgery. They were divided into two groups according to the location of the disease: the rectal 
cancer group (n=40) and the cervical cancer group (n=19). Statistical analysis was performed on the baseline 
and follow-up data of the two groups of patients.
Results: (I) Patient baseline data. Compared to the rectal cancer group, more patients in the cervical 
cancer group received preoperative radiotherapy and chemotherapy (P=0.013), and had a lower R0 resection 
rate (P=0.037). Postoperative complications in patients with rectal cancer and cervical cancer were 27.5% 
and 47.3%, respectively. (II) Patient survival analysis after PE surgery. The 5-year survival rate was 36.6% in 
the rectal cancer group and 25.3% in the cervical cancer group. In the rectal cancer group, for the primary 
tumor, if there was no lymph node metastasis or no postoperative complications in the postoperative 
pathology, the patient had a good survival prognosis. Univariate analysis showed that recurrent rectal cancer, 
postoperative lymph node metastasis, postoperative complications, and microsatellite stability (MSS) were 
significant predictors of poor survival outcomes. Multivariate analysis showed that lymph node metastasis 
and postoperative complications were independent prognostic factors for patient survival.
Conclusions: PE is a viable option for pelvic malignancies; aggressive radical resection of lesions and 
reduced postoperative complications can effectively improve patient outcomes.
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Introduction

With the continuous progress in surgical techniques 
and preoperative comprehensive tumor treatment, 
great progress has been made in the treatment of pelvic 
malignancies. Population-based medical screening has 
reduced the incidence of locally advanced pelvic tumours, 
because tumours can be detected at an earlier stage by 
routine physical examination (1). Pelvic malignant tumors 
often originate in the rectum, bladder, uterus. Patients 
with severe pelvic symptoms and no distant metastases 
need to undergo multi-organ resection to achieve R0 
radical treatment (2). Pelvic exenteration (PE) can achieve  
en-block resection and has become the popular option for 
the management of bulky pelvic malignancies which has 
multiple organ and structure involved. Although it was 
first used by Brunschwig in 1948 for palliative surgery of 
gynecological cancers, its widespread adoption has been slow 
due to the severe trauma caused by surgery, implementation 
difficulty, and risk of the procedure (3). Brintnall et al. 
reported the first case of PE for locally progressive rectal 
cancer in 1950 (4). PE surgery is complex, and although 
the morbidity and mortality of acceptable complications 
have been reported, the perioperative and long-term 
prognoses of patients with pelvic malignancies treated with 
PE in China have been rarely reported. In addition, the 
potential relationship between clinical histogenetic status 
and prognosis is unclear (5). We retrospectively studied the 

clinical data of PE patients in Affiliated Cancer Hospital 
of Zhengzhou University in the past 7 years to investigate 
the safety and efficacy of PE in the treatment of primary 
and recurrent pelvic malignancies, and the factors affecting 
prognostic survival. We present this article in accordance 
with the STROBE reporting checklist (available at https://
jgo.amegroups.com/article/view/10.21037/jgo-23-973/rc).

Methods

Patient characteristics

This study retrospectively analyzed 59 patients with pelvic 
malignancies who underwent PE at Affiliated Cancer 
Hospital of Zhengzhou University, between January 2015 
and July 2021. Every patient undergoes a multidisciplinary 
expert consultation before undergoing treatment, a 
team that includes imaging specialists, radiotherapists, 
oncologists, surgeons, gynaecologists and nutritionists. 
They were divided into two groups according to the primary 
site: a rectal cancer group (n=40, 29 primary; 11 recurrent) 
and a cervical cancer group (n=19, 11 primary; 8 recurrent), 
and all diagnoses were confirmed by preoperative pathology. 
The medical histories and pathology reports were reviewed 
for basic information, clinical data and tumor characteristics 
[intraoperative blood loss, duration of surgery, adjuvant 
radiotherapy, postoperative pathology, lymph node 
metastasis, mortality, microsatellite instability (MSI) status, 
and survival, among others]. 

The inclusion criteria were as follows: (I) preoperative 
imaging suggesting more extensive rectal and cervical 
cancer invasion in the pelvis, which could be evaluated for 
R0 resection; (II) no distant organ metastases such as lung, 
liver, and bone; (III) bone destruction below the S2 level 
without invasion to the external iliac vessels; (IV) good 
physical condition and able to tolerate surgery. 

The exclusion criteria were as follows: (I) distant 
metastases such as lung, liver, and bone; positive peritoneal 
cytology; (II) preoperative evaluation for R1/R2 resection; 
(III) tumor invasion above the level of S2–S3 sacral junction; 
(IV) tumor invasion of the lateral wall of the pelvis; (V) 
tumor invasion of the external iliac vessels; (VI) lower limb 
edema due to venous or lymphatic vessel compression; (VII) 
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Those patients who received the Nutritional Risk Screening 
2002 (NRS-2002) scores ≥3. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study was 
approved by the ethics committees of the Affiliated Cancer 
Hospital of Zhengzhou University (No. 2016ct083). Due 
to the retrospective nature of the study and because no 
patient specimens were used, the requirement for individual 
consent for this retrospective analysis was waived by the 
ethics committees. The patient selection flow chart is shown 
in Figure 1. 

Preoperative abdominal computed tomography (CT) and 
pelvic magnetic resonance imaging (MRI) as well as rectal 
ultrasound endoscopy should be routinely performed, and 
whole-body enhanced CT is used for 3D reconstruction 
of critical vessels to assist in preoperative surgical planning 
and to rule out distant metastases. Positron emission 
tomography/CT (PET-CT) can assist in the diagnosis of 
patients with distant metastases and in the determination 
of whether the suspected invasion is malignant. R1 
evaluation criteria of surgical radicality: according to the 
postoperative pathological findings, the degree of radicality 
of pelvic tumour surgery was classified into three grades: R0 
(pathological findings of negative margins), R1 (complete 
resection of the lesion by the naked eye, with tumour cell 
residues at the margins of the microscope) and R2 (tumour 
residues by the naked eye). 

Resection

Total PE (TPE): the resection includes the rectum, anus, 
bladder, prostate (in men), lower ureter, and pelvic lymph 
nodes, and in women, the uterus, vagina, and/or external 
genitalia. 

Anterior PE (APE) is indicated for patients who have 
preserved the anus and/or part of the rectum and require 
total cystectomy, which includes the upper rectum, bladder, 
prostate (in men), lower ureter and pelvic lymph nodes, 
and may include the uterus and both adnexa and vagina in 
women. 

Posterior PE (PPE), for which bladder preservation 
is indicated (partial resection is possible), includes the 
rectum (or anus), uterus, vagina, and pelvic lymph nodes. 
In the case of rectal cancer invading the presacral fascia 
and the lower sacrum, sacral resection with proctectomy is 
performed (Figure 2).

For PE surgery, there is a complete procedure for lymph 
node dissection. Lymph node dissection begins at the aortic 
bifurcation and encompasses the lymph nodes of the main-
iliac vascular bifurcation, the common iliac vessels, and 
the external iliac vessels up to the root of the internal iliac 
vessels, and lymph nodes in the region of the internal iliac 
vessels may be subsequently removed as a whole, along with 
the vessels and tumour specimen. Ligating and dissecting 
the internal iliac arteries and veins at the beginning 
effectively reduces the risk of pelvic haemorrhage during or 
after surgery.

Follow‑up

Survival time was calculated from the day of surgery to the 
last follow-up visit or death, with the last follow-up visit 
as of October 2022. The follow-up included assessment 
of disease control (whether relapse, co-morbidities) and 
survival prognosis. Patients in both groups were followed 
up on an outpatient basis, every 3 months for the first 
three years postoperatively, every 6 months for 4–5 years 
postoperatively, and annually after 5 years. Routine follow-
up of patients in both groups included whole-body CT and 
tumour markers which include carcinoembryonic antigen 
(CEA), cancer antigen 125 (CA125), cancer antigen 19-9 
(CA199). Rectal cancer patients underwent colonoscopy in 
the 1st, 3rd, and 5th postoperative years. Patients with cervical 
cancer had one additional Squamous Cell Carcinoma 

Pelvic malignant tumor (n=59)

Rectal cancer group (n=40)

•	Primary, recurrence
•	Neoadjuvant therapy
•	Lymph node metastasis
•	Degree of tumor differentiation
•	Genetic testing results
•	Surgical method selection
•	Postoperative complications

Cervical cancer group (n=19)

Based on the primary 
location of the tumor

Subgroup analysis

Figure 1 Patient selection flow chart.



Li et al. Combined PE in the pelvic malignant tumors302

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(1):299-311 | https://dx.doi.org/10.21037/jgo-23-973

Antigen (SCCA) test for tumour markers at each follow-
up. MRI and PET-CT were not included as routine follow-
up items, and additional tests were performed when CT 
examination suggested the presence of suspected recurrent 
foci. We classified the complications according to the 
Clavien-Dindo classification (6).

Statistical analysis

The statistical software SPSS 26.0 (IBM Corp., Armonk, 
NY, USA) was applied for statistical analysis. The 
quantitative data conforms to a normal distribution 
expressed as mean ± standard deviation (SD), and 
independent sample t-test is used for comparison between 
the two groups; the skewed distribution is represented 
by quartile (P25, P75), and the Mann-Whitney U test is 
used for inter group comparison. Count data are expressed 
in absolute numbers, and intergroup comparisons are 
conducted using an χ2-test. Survival curves were plotted 
using the Kaplan-Meier method and compared using 
the log-rank test. Prognostic variables were analyzed 
by univariate analysis, and single factors with statistical 
significance were included in the Cox regression model for 
multivariate analysis, and patients’ independent risk factors 
affecting overall survival (OS) were analyzed. Statistical 
significance was considered when P<0.05.

Results

Baseline data of enrolled patients

A total of 59 patients with pelvic malignancies were included 

in the institution, all of whom successfully completed 
PE surgery without intraoperative deaths, 1 patient died 
within 30 days after surgery. Their median age was 54 years 
(range, 40–77 years), 29 were male, and 30 were female. 
The operative time was 1.3–11.9 hours (mean 3.3 hours). 
The operative bleeding volume was 200–3,500 mL (mean  
931 mL). The mean total hospital stay was 27 days (range, 
12–60 days). A total of 37 patients received preoperative 
treatment (Tables 1,2), of which 18 received neoadjuvant 
radiotherapy and chemotherapy, 17 received adjuvant 
chemotherapy, and 2 received adjuvant radiotherapy 
[median dose 45 Gy (range, 40–50 Gy)].

In terms of preoperative comorbidities, 2 patients in 
the rectal cancer group had rectovaginal fistula, there was 
1 case of anemia complicated by urinary tract infection,  
1 case of severe anemia complicated by intussusception,  
1 case of pelvic infection, 7 cases of intestinal obstruction, 
1 case of sigmoid colon perforation, and 1 case of lacunar 
cerebral infarction; 4 patients in the cervical cancer group 
had rectovaginal fistula, 1 of which was combined with 
presacral abscess, and 3 cases of vesicovaginal fistula. 
After surgery, 38 patients underwent non-anal sphincter 
preserving surgery, of which 34 underwent sigmoidostomy, 
3 underwent transverse colostomy, and 1 underwent 
ileostomy, all of which were permanent stomas; 22 patients 
underwent anal sphincter preservation surgery, of which 
12 underwent functional ileostomy and 10 underwent 
rectosigmoid anastomosis. Urinary tract reconstruction 
was performed by ileal substitution of the bladder in  
11 patients, cystostomy in 6 patients, and ureteral skin 
fistula in 24 patients. 

Bladder

Bladder
Seminal vesicle gland

APE                                      PPE                                  +      TPE

Uterus Ovary Rectum

Rectum

Tailbone
TailboneProstate

Figure 2 Surgical procedure. APE, anterior pelvic exenteration; PPE, posterior pelvic exenteration; TPE, total pelvic exenteration.
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Table 1 Comparison of demographic data of patients with PE 

Variable Rectal cancer group Cervical cancer group Statistical value P value

Median age (years) 55.5 [51.0, 65.7] 54.0 [49.0, 58.0] Z=−1.097 0.272

Gender K2=27.091 <0.001

Male 29 (72.5) 0

Female 11 (27.5) 19 (100.0)

TNM stage Z=0.152 0.697

I 0 0

II 3 (7.5) 2 (10.5)

III 37 (92.5) 17 (89.5)

Neoadjuvant therapy Z=7.315 0.026

Yes 21 (52.5) 16 (84.2)

No 15 (37.5) 3 (15.8)

Unknown 4 (10.0) 0

Types of neoadjuvant therapy Z=12.761 0.013

Chemoradiotherapy 10 (25.0) 11 (57.9)

Chemotherapy alone 11 (27.5) 3 (15.8)

Radiotherapy alone 0 2 (10.5)

Not 15 (37.5) 3 (15.8)

Unknown 4 (10.0) 0

Hospital stay (days) 26.0 [18.3, 32.6] 25.0 [22.0, 30.0] Z=−0.642 0.521

Tumor primary/recurrence K2=1.259 0.262

Primary 29 (72.5) 11 (57.9)

Recurrence 11 (27.5) 8 (42.1)

Data are presented as median [interquartile range] or N (%). PE, pelvic exenteration; TNM, tumor-node-metastasis.

Table 2 Comparison of operation-related data of patients with PE 

Variable Rectal cancer group Cervical cancer group Statistical value P value

Surgical procedure Z=−0.750 0.941

TPE 24 (60.0) 11 (57.9)

APE 3 (7.5) 2 (10.5)

PPE 13 (32.5) 6 (31.6)

Operation time (min) 214.7±108.0 227.8±79.6 t=−0.472 0.881

Blood loss (mL) 600 [425, 1,200] 1,100 [600, 1,500] Z=−1.881 0.060

R0 resection of tumor K2=4.358 0.037

R0 40 (100.0) 17 (89.5)

R1 0 2 (10.5)

Maximum diameter of tumor (cm) 8.8±4.2 6.2±2.9 t=2.450 0.077

Data are presented as mean ± standard deviation, median [interquartile range] or N (%). PE, pelvic exenteration; TPE, total pelvic 
exenteration; APE, anterior pelvic exenteration; PPE, posterior pelvic exenteration.
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Table 3 Comparison of postoperative complications of patients with PE

Complication Rectal cancer group, N (%) Cervical cancer group, N (%)

Perineal wound infection 7 (63.6) 1 (11.1)

Pelvic abscess 2 (18.1) 3 (33.3)

Intestinal obstruction 6 (54.5) 1 (11.1)

Intestinal fistula 2 (18.1) 2 (22.2)

Ureteral obstruction 0 1 (11.1)

Pneumonia 4 (36.3) 2 (22.2)

Urinary tract infection 3 (27.7) 5 (55.5)

Stomal necrosis 1 (9.0) 0

Anastomotic fistula 0 0

Postoperative bleeding 2 (18.1) 1 (11.1)

Sepsis 1 (9.0) 0

Thrombus 3 (27.7) 0

30-day readmissions 6 (15.0) 4 (21.1)

PE, pelvic exenteration.

Table 4 Grading of complications after PE

Clavien-Dindo grading of complications Rectal cancer group, N (%) Cervical cancer group, N (%) Statistical value P value

I 2 (18.2) 1 (11.1) K2=1.867 0.730

II 6 (54.5) 3 (33.3)

III 2 (18.2) 3 (33.3)

IV 1 (9.1) 2 (22.2)

The Clavien-Dindo complication grading system was used to grade them and the results were not statistically significant when comparing 
the two groups of patients (P=0.730). PE, pelvic exenteration.

PE postoperative complications

The incidence of postoperative complications was 33.9% in 
all patients, and some patients had more than 1 combination 
of postoperative complications.  The incidence of 
postoperative complications in the rectal cancer group was 
27.5%, with perineal wound infection (63.6%), intestinal 
obstruction (54.5%), and pneumonia (36.3%) being the 
most common. The incidence of complications was similar 
in patients with locally advanced colorectal cancer (LACRC) 
and locally recurrent colorectal cancer (LRCRC); in the 
cervical cancer group it was 47.3%, with urinary tract 
infection (55.5%), pelvic abscess (33.3%), pneumonia 
(22.2%), and enterocutaneous fistula (22.2%) being the 
most common (Table 3). There was 1 patient who died 
within 30 days after surgery in the above patients, who had 

postoperative complications of perineal wound infection, 
intestinal fistula, and sepsis.

The Clavien-Dindo complication grading system was used 
to grade postoperative complications. The postoperative 
complication grades I, II, III, and IV of patients in the rectal 
cancer group were 2, 6, 2, and 1, respectively, and those in 
the cervical cancer group were 1, 3, 3, and 2, respectively 
(Table 4). The comparison between the two groups of 
patients showed no statistically significant results (P=0.730).

Survival analysis of patients after PE operation 

Survival curves of the rectal cancer group and cervical 
cancer group
The median survival times for the rectal and cervical 
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cancer groups were 42 and 15 months, respectively, and the 
5-year survival rates were 36.6% and 25.3% (Figure 3A), 
respectively, with the rectal cancer group tending to have 
a better survival prognosis compared to the cervical cancer 
group (P=0.031).

Subgroup analysis of rectal cancer
Patients in the LACRC and LRCRC groups had median 
survival times of 57 and 22 months and 5-year survival rates 
of 40.1% and 27.3%, respectively (Figure 3B). Patients in 
the LACRC group had a better prognosis for postoperative 
survival (P=0.031). Patients in the neoadjuvant group and 
no neoadjuvant group had median survival times of 42 and  
35 months, respectively. The 5-year survival rates were 
41.6% and 31.5%, respectively (Figure 3C). The median 
survival times for patients in the postoperative pathological 
lymph node metastasis and lymph node non-metastasis 
groups were 19 and 57 months, respectively. The 5-year 
survival rates were 24.4% and 43.2%, respectively  
(Figure 3D), and patients in the lymph node non-metastasis 
group had a better prognosis for postoperative survival 
(P=0.035); the 5-year survival rates for patients in the 
postoperative pathological moderately differentiated 
adenocarcinoma and poorly differentiated adenocarcinoma 
groups were 44.0% and 40.0%, respectively (Figure 3E).

As genetic testing has gradually gained popularity in 
recent years, some patients were screened with genetic 
testing. A total of 19 patients underwent microsatellite 
stability (MSS) genetic testing, which revealed that 11 
patients had MSS and 8 patients had MSI-high (MSI-H), 
with 5-year survival rates of 43.8% and 25.5%, respectively 
(Figure 3F), and patients in the MSI-H group tended to 
have a better survival prognosis, but the difference was not 
statistically significant (P=0.362).

For patients in the APE/PPE and TPE groups, the 
median survival times were 42 and 40 months, and the 
5-year survival rates were 29.4% and 42.4%, respectively 
(Figure 3G). The median survival times for patients in the 
group with and without postoperative complications were 
32 and 50 months, respectively, and the 5-year survival 
rates were 10.9% and 49.0%, respectively (Figure 3H), 
with a better prognosis for patients in the group without 
postoperative complications (P=0.015).

Univariate and multivariate analysis of prognosis in 
patients with rectal cancer

Univariate analysis confirmed that recurrent rectal 

cancer, lymph node metastasis, presence of postoperative 
complications, and MSS status were significant prognostic 
factors for poor survival prognosis (Table 5). The above-
mentioned factors with statistical significance were included 
in the multifactorial analysis, and the results suggested 
that postoperative lymph node metastasis [hazard ratio 
(HR) =4.380; 95% confidence interval (CI): 1.493–12.850; 
P=0.007] and postoperative complications (HR =0.217; 95% 
CI: 0.074–0.636; P=0.005) affected the prognostic factors of 
patient survival (P<0.05).

Discussion

PE is used with curative intent for advanced primary and 
recurrent pelvic malignancies and is now the mainstay 
of treatment for pelvic malignancies. With the rise of 
immunotherapy, the application of radiotherapy, the 
constant updating of chemotherapy regimens, and the 
continuous improvement of surgical techniques, the 
mortality rate of patients undergoing PE has decreased 
from the initial 33% to less than 10% (7-9). However, the 
postoperative complications remain high (13–75%) (10,11), 
the 5-year survival rate of patients with primary pelvic 
malignancies undergoing PE is 32–66%, and the 5-year 
survival rate of patients with recurrence is 0–23% (12,13). 
The safety and feasibility of PE has been demonstrated 
based on the high R0 resection rate and manageable 
postoperative complications as well as the good prognosis.

A large collaborative study including data from 1,184 
patients from 27 international treatment centers from 
2004 to 2014 showed that 55.4% of patients achieved R0 
resection (14), and their OS was closely related to the 
margin status, with 5-year OS rates of 28.2% and 17.3% for 
R0 and R1 resected patients, respectively, and 3% for R2 
resected patients. 

As for gynecologic tumors, radiotherapy is preferred for 
the treatment of locally advanced cervical cancer, followed 
by surgery. Approximately one-third of primary patients 
have local residual tumor or recurrent changes after surgery, 
and PE (APE, PPE or TPE) resection is feasible to achieve 
radical tumor resection in patients with locally advanced 
disease who are selected appropriately and do not have 
distant metastases (15). The overall 5-year postoperative 
survival rate of the 19 cervical cancer patients included 
in the study was 25.3%, which was low due to the small 
number of cervical cancer patients and the presence of 2 
cases with R1 resection and poor long-term prognosis. 

In addition, the extensive resection and trauma associated 
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LACRC, locally advanced colorectal cancer; LRCRC, locally recurrent colorectal cancer; MSS, microsatellite stability; MSI-H, 
microsatellite stability-high; APE, anterior pelvic exenteration; PPE, posterior pelvic exenteration; TPE, total pelvic exenteration.
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Table 5 Results of univariate or multivariate analysis affecting the prognosis of patients in the rectal cancer group

Variable N (%)
Univariate analysis Multivariate analysis

5-year survival (%) P value HR 95% CI P value

Age, years 0.499

≤60 27 (67.5) 34.3

>60 13 (32.5) 40.3

Gender 0.300

Male 29 (72.5) 40.9

Female 11 (27.5) 25.5

Primary site, n 0.804

Rectum 26 (65.0) 35.9

Sigmoid colon 14 (35.0) 37.4

Preoperative CEA (ng/mL) 0.876

≤5 23 (57.5) 39.5

>5 17 (42.5) 32.4

Preoperative CA199 (U/mL) 0.428

≤37 26 (65.0) 42.5

>37 14 (35.0) 18.2

Operative time (min) 0.626

>200 18 (45.0) 33.3

≤200 22 (55.0) 38.0

Blood loss (mL) 0.250

>500 23 (57.5) 27.2

≤500 17 (42.5) 51.5

Primary/recurrent tumor 0.031 0.674 0.277–1.644 0.386

LACRC 29 (72.5) 40.1

LRCRC 11 (27.5) 27.3

Surgery type 0.452

TPE 24 (60.0) 33.2

PE 16 (40.0) 41.7

Lymph node metastasis 0.035 4.380 1.493–12.850 0.007

N0 25 (62.5) 43.2

N+ 15 (37.5) 24.4

Postoperative complication 0.015 0.217 0.074–0.636 0.005

No 29 (72.5) 49.0

Yes 11 (27.5) 10.9

MSI state 0.362

MSI-H 8 (20.0) 43.8

MSS 11 (27.5) 25.5

HR, hazard ratio; CI, confidence interval; CEA, carcinoembryonic antigen; CA119, carbohydrate antigen 199; LACRC, locally advanced 
colorectal cancer; LRCRC, locally recurrent colorectal cancer; TPE, total pelvic exenteration; PE, pelvic exenteration; MSI, microsatellite 
instability; MSI-H, MSI-high; MSS, microsatellite stable. 
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with PE surgery resulted in a high rate of postoperative 
complications. Some 47.3% of cervical cancer patients 
at our institution had postoperative complications, with 
urinary complications being more common, which 
were reported in the literature to be related to urinary 
reconstruction, Houvenaeghel et al. also reported a rate of 
similar complications associated with ureteral skin fistula of 
42% (16). For patients with rectal cancer invading only the 
male reproductive system, we tend to protect the bladder 
when R0 can be guaranteed, and there is a study (17)  
that confirm that the difference in OS between patients 
with rectal cancer plus prostatectomy and those with the 
addition of cystectomy was not statistically significant. Ileal 
neobladder surgery is frequently used in our department 
to reconstruct the urinary system. This technique has 
a lower infection rate compared to the colon-in-lieu 
bladder procedure, and there was no statistically significant 
difference between the two in terms of complications (18).  
Nguyen et al. (19) figure that double-barrelled uro-
colostomy (DBUC) had a lower incidence of postoperative 
urological complications than the ileal conduit (IC) group, 
but there was no statistical difference between the two 
groups. The DBUC technique has the advantage of having 
only one stoma, but we did not use the DBUC technique 
due to the fact that postoperative urine and feces are 
discharged together, which may make nursing care more 
difficult and reduce the quality of life of the patient.

The long-term prognosis of patients with rectal cancer 
was better than that of those in the cervical cancer group, 
with a 5-year survival rate of 36.7% on the basis of R0 
radical resection achieved in all 40 patients, the main 
cause of postoperative death in rectal cancer patients 
is distant metastasis (lung, liver, brain), followed by 
severe complications such as sepsis, intestinal fistula, and 
abdominal bleeding. Corresponding R0 radical resection 
was a determining factor in the survival prognosis of 
patients. In addition, the incidence of postoperative 
complications in patients with rectal cancer was lower 
than that of those with cervical cancer, at 33.9%. Perineal 
infections were predominant, and other complications 
mainly included gastrointestinal manifestations.

In the rectal cancer group, this study reported long-term 
postoperative prognostic outcomes for LACRC/LRCRC 
undergoing PE, with a 5-year postoperative survival rate 
of 40.1% for LACRC patients compared to 27.3% for 
LRCRC patients. Nielsen et al. (20) also derived a 5-year 
survival rate of 46% for LACRC and 17% for LRCRC, and 
this institution’s LACRC/LRCRC patients had a slightly 

higher survival rate than the mean, which may be related 
to the fact that all 40 patients in the rectal cancer group 
achieved R0 resection, providing further evidence that 
R0 resection is still an important factor affecting patient 
survival.

In this study, no significant difference in postoperative 
long-term survival was observed between patients treated 
with neoadjuvant therapy and those not treated with 
neoadjuvant therapy. It has been suggested that neoadjuvant 
radiotherapy combined with TPE for primary T4b 
rectal cancer did not show an advantage in reducing the 
local recurrence rate, nor did it prolong the recurrence-
free survival and OS of patients, and it also increased the 
incidence of postoperative complications (21). In addition, 
Duldulao et al. investigated the distribution of residual 
cancer cells in the various layers of the intestinal wall 
in patients treated with neoadjuvant radiotherapy and 
found that most of the tumor cells did not appear in the 
mucosal and submucosal layers of the intestinal wall after 
standard neoadjuvant therapy, but were mostly distributed 
in the lamina propria and subserous layer. In particular, 
patients with ypT4 stage were more common (22). In 
addition, neoadjuvant radiotherapy increases the cost of 
hospitalization and the complications associated with it can 
be painful for patients.

The 5-year survival rate of patients with MSI-H status in 
this study was 43.8%, which was higher than that of patients 
with MSS status (25.5%). A large number of lymphocytes 
were clustered around MSI-H tumor cells and most of them 
showed Crohn’s-like inflammatory response. This altered 
tumor cell microenvironment may be related to patient 
prognosis (23); MSI-H has a better prognosis for long-term 
survival in patients with stage II and III colorectal cancer (6),  
and immune checkpoint inhibitors are expected to be 
effective agents in the treatment of patients with locally 
advanced primary and recurrent rectal cancer of MSI-H 
type in future comprehensive tumor therapy.

Lymph node metastasis, as the main metastatic route of 
rectal cancer, is an important indicator for evaluating the 
long-term prognosis of patients. A study has shown that 
lymph node ratio (LNR) can be an important predictor 
of overall postoperative survival and disease-free survival 
in patients with locally progressive rectal cancer (24). In 
this study, the results showed that the 5-year survival rate 
was 24.4% for patients with postoperative pathologically 
positive lymph nodes and 43.2% for patients with negative 
lymph nodes, with statistically significant differences. In 
fact, the detection of positive postoperative lymph nodes 
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is influenced by multiple factors, such as the complete 
clearance of the surgical lymph node extent area, the 
technique of the pathologist in freeing and sorting the 
lymph nodes, and the influence of preoperative neoadjuvant 
radiotherapy (25).

The surgical indications, areas of dissection and 
principles of management of lateral lymph node dissection 
for rectal cancer have been highly controversial in Eastern 
and Western countries (26,27). Western countries prefer 
total mesorectal excision (TME) for rectal cancer after 
neoadjuvant therapy. Eastern countries prefer prophylactic 
lateral lymph node dissection (28). According to the results 
of a meta-study (29), lateral lymph node dissection after 
neoadjuvant therapy does not increase long-term patient 
survival and only reduces local recurrence compared with 
TME surgery after neoadjuvant therapy. However, a 
single-centre study (30) from a Chinese authority reported 
significant differences in both overall and disease-free 
survival in patients with positive lateral lymph nodes in 
studies spanning a decade. For patients undergoing PE, if 
preoperative imaging suggests the presence of suspected 
malignant lymph nodes, MRI and PET-CT should be 
performed to determine this and to avoid unnecessary 
extended dissection. If lymph node positivity cannot be 
determined preoperatively, prophylactic dissection is 
considered necessary by us because it is related to the long-
term survival of the patient.

Postoperative complications in the rectal cancer group 
were an independent prognostic factor affecting patient 
survival. In terms of postoperative complications (31)  
after PE, more clinical attention should be paid to 
perineal wound infection and intestinal obstruction, and 
some patients will be complicated by sepsis, renal failure, 
intestinal obstruction, and urinary tract obstruction in the 
distant postoperative period, and more rare complications 
include pulmonary embolism, skin flap necrosis, infectious 
shock, and enterostomy necrosis, which will seriously 
threaten patients’ lives if not promptly treated. The 
management of perineal wounds is individualised and we 
routinely perform direct suturing and negative pressure 
drainage. For patients with unsatisfactory intraoperative 
haemostasis, intraoperative contamination or large perineal 
wounds, we choose to tamponade the perineum with 
iodophor gauze. For difficult-to-heal perineal incisions, we 
choose to perform flap grafting at a later stage.

There are some limitations of this study: first, the 
study was conducted retrospective and the sample size 
was small, so a large multicenter study is needed. Second, 

it is difficult to perform long-term studies with the same 
regimen because of the differences in patients’ radiotherapy 
regimens and the influence of patients’ physical condition. 
Third, the cases included in this study were not from the 
same treatment group, and there were some differences 
in the procedure performed, which may have had some 
influence on the results.

Conclusions

Patients with rectal cancer undergoing PE have a better 
survival prognosis compared to those with cervical 
cancer. For patients in the rectal cancer group, patients 
with primary tumor, R0 resection of tumor, negative 
postoperative lymph nodes, genetic testing for MSI-H and 
fewer postoperative complications had a better survival 
prognosis.

PE is a viable option for pelvic malignancies, and 
aggressive radical resection of the lesion and reduction of 
postoperative complications can effectively improve the 
prognosis of patients.
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