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ABSTRACT

Objective: Posterior pelvic exenteration (PPE) can be required to achieve complete resection
in ovarian cancer (OC) patients with large pelvic disease. This study aimed to analyze
morbidity, complete resection rate, and survival of PPE.

Methods: Ninety patients who underwent PPE in our Comprehensive Cancer Center between
January 2010 and February 2021 were retrospectively identified. To analyze practice evolution,
2 periods were determined: P1 from 2010 to 2017 and P2 from 2018 to 2021.

Results: A 82.2% complete resection rate after PPE was obtained, with rectal anastomosis in
96.7% of patients. Complication rate was at 30% (grade 3 in 9 patients), without significant
difference according to periods or quality of resection. In a binary logistic regression adjusted
on age and stoma, only age of 51-74 years old was associated with a lower rate of complication
(odds ratio=0.223; p=0.026). Median overall and disease-free survivals (OS and DFS) from
initial diagnosis were 75.21 and 29.84 months, respectively. A negative impact on OS and

DFS was observed in case of incomplete resection, and on DES in case of final cytoreductive
surgery (FCS: after >6 chemotherapy cycles). Age >75-years had a negative impact on DFS for
new OC surgery. For patients with complete resection, OS and DFS were decreased in case of
interval cytoreductive surgery and FCS in comparison with primary cytoreductive surgery.
Conclusion: PPE is an effective surgical measure to achieve complete resection for a majority
of patients. High rate of colorectal anastomosis was achieved without any mortality, with
acceptable morbidity and high protective stoma rate.

Keywords: Pelvic Exenteration; Ovarian Cancer; Surgery; Survival; Prognosis

Synopsis

Posterior-pelvic-exenteration (PPE) can be required to achieve complete cyto-reductive-
surgery (CS) in ovarian cancer (OC) patients. A 82.2% complete-CS rate was obtained for
PPE, with rectal anastomosis in 96.7%. Complication rate was 30%. Negative impact on
DFS for patients with incomplete-CS or final-CS or age 75-years for new OC and PPE.
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INTRODUCTION

Ovarian cancer (OC) represents the most lethal tumor among gynecologic malignancies. It
accounts for about 295,000 new cases and 185,000 deaths worldwide yearly [1]. This high
mortality rate can be attributed to advanced stages at diagnosis in 60% of patients [2]. The
standard treatment remains primary cytoreductive surgery (PCS) with the intent of complete
resection followed by adjuvant chemotherapy. For patients without possible initial complete
resection, interval cytoreductive surgery (ICS) after 3 cycles of neoadjuvant chemotherapy

is proposed when a complete resection appears feasible [3-5]. When complete resection is
considered as not feasible during PCS or ICS, surgery can be performed after 6 or more cycles of
chemotherapy as final cytoreductive surgery (FCS) or late ICS [6,7]. Although the positive effect
of platinum-based chemotherapy on the survival of patients with advanced ovarian carcinoma
was widely accepted, the relative effect of aggressive surgical intervention on long-term
outcomes has been more difficult to quantify. The clarification of the independent contribution
of both surgery and platinum-based chemotherapy to the overall survival (OS) of patients with
advanced ovarian carcinoma occurred in 2002 and was integrated into international practices
since 2005 in most developed countries [8]. Patients who achieve a status of no residual

disease after primary debulking surgery have a superior median survival (80 to 100 months),
compared to patients with 0.1 to 1.0 cm of residual disease (50 months) or patients with more
than 1.0 cm of residual disease (35 months) [9]. Consequently, the main objective of surgery
for OC is to achieve complete resection of the disease. For patients with large pelvic disease,
en-bloc resection of uterus and rectum can be required to achieve complete resection with
posterior pelvic exenteration (PPE) [8,10-14]. PPE can be required for large pelvic recurrences
[10-26]. Surgical morbidity of PPE has been previously reported [27-30], with documentation
regarding protective stoma rates, using lateral colostomy or ileostomy. Mortality results were
only partially reported in recent studies, with OS estimates ranging between 33 months and
49.4 months [31,32]. This study aimed to analyze a large experience of this surgical procedure in
terms of morbidity, complete resection rate, and survival.

MATERIALS AND METHODS

1. Study design and data source

Consecutive patients with OC who underwent PPE in our Comprehensive Cancer Center
(Marseille, France), between January 2010 and February 2021 were retrospectively identified.
Patients received surgery at diagnosis (PCS) or after 3—4 chemotherapy cycles (ICS), or after
6 or more chemotherapy cycles (FCS), or for OC recurrence. After 3—4 chemotherapy cycles,
re-evaluation was realized with CA-125 level decrease, computed tomography scan and
laparoscopy to determine the possibility of complete surgical resection. For patients without
possible complete resection, 2-3 new chemotherapy cycles were administered, and novel re-
evaluation was performed to assess FCS feasibility. All patients underwent surgery and PPE
with the intent to achieve complete resection. For primary OC, surgical procedures included
hysterectomy with bilateral salpingo-oophorectomy, omentectomy, para-aortic, and pelvic
lymph node dissection for patients with complete resection and from the year 2012 according
to randomization in CARACO trial-NCT01218490 (lymph node dissection or not) [33] and
appendectomy. Bowel resections other than rectal, diaphragmatic, and/or splenic resections
were performed only if it was required to achieve complete resection.
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To analyze practice evolution, 2 periods were determined: P1 from January 2010 to December
2017 and P2 from January 2018 to February 2021 (hyperthermic intraperitoneal chemotherapy
[HIPEC] was performed only during P2). The following parameters were analyzed: age at
surgery, American Society of Anesthesiologists (ASA) status, body mass index (BMI), dates of
initial diagnosis and surgery, neoadjuvant chemotherapy cycles numbers, OC characteristics
(histology, disease stage, primary OC or recurrence), surgical procedures (complete resection
RO or residual disease >R1, colorectal anastomosis and protective stoma with colostomy

or ileostomy, date of stoma closure, duration of surgery, HIPEC), complications rates,
complications grade (collected according to the Clavien-Dindo classification [34]), and
post-operative hospitalization length (POHL). According to European guidelines [5], post-
therapeutic follow-up included physical examination associated with CA125 serum level
measurements every 3 months for 2 years, then every 6 months for the next 3 years, and
annually thereafter. Computed tomography scan was usually performed 6 months after the
end of chemotherapy, then each year in the absence of clinical symptoms or increase of CA125
serum level. Oncological outcomes were estimated with OS and disease-free survival (DFS). OS
was defined as the time from initial diagnosis or surgery, to the date of death from any cause.
DEFS was defined as the time from initial diagnosis or surgery, to the date of recurrence or death
from any cause. Patients without events were censored at the time of the last follow-up. This
work was approved by our Institutional Review Board (PPE-OVC-IPC 2021-035).

2. Statistical analysis

Categorical variables were described using counts and frequencies, and quantitative variables
were described using medians and ranges. Patients' characteristics according to periods and
complete resection were compared using y° test or Fischer test. Quantitative values were
compared using t-test. Significant factors associated with stoma and complications were
determined using binary logistic regressions. Comparisons of survival results were analyzed
with Log-rank test and multivariate Cox regression model. The level of statistical significance
was set at 0=0.05. Statistical analyses were carried out with the SPSS® software version 16
(Chicago, IL, USA).

RESULTS

During the study period, PPE was performed for 90 patients by 6 different surgeons: 36 during
P1 and 54 during P2. Patient and surgery characteristics are reported according to periods in
Table 1, and according to quality of resection (RO or >R1) in Table S1. Median, mean, 95%
confidence interval (CI) and range are reported for quantitative variables in Table 2.

Periods of treatment: significant differences were observed between P1 and P2 in treatment
sequences, use of HIPEC, and the number of procedures for each surgeon (Table 1). Increased
duration of surgery was also reported during P2 (6 HIPEC procedures during P2, O during P1)
(Table 2). No statistically significant difference was observed for all factors between RO and
>R1 resections (Table S1).

Protective stoma rate was higher during P2 (68.5%) in comparison with P1 (44.4%) (p=0.020)
with more ileostomy during P2 (91.9% versus 68.8%) (Table 1). Significantly higher rates

in stoma use were observed for age, periods, and surgeons in univariate analysis (results
were not significant for ASA status, BMI, HIPEC, RO or >R1 resection, histology, and time of
surgery). In binary logistic regression adjusted on age and periods, only P2 was associated
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Table 1. Characteristics of patients and surgery according to periods

Characteristics P1 (n=36) P2 (n=54) x® Total (n=90)
No. (%) No. (%) p-value No. (%)

Sequence 0.021

Primary CS 14 (38.9) 19 (35.2) 33(36.7)

Interval CS 10(27.8) 15 (27.8) 25 (27.8)

Final CS 11 (30.6) 7 (13.0) 18 (20.0)

Recurrence 1(2.8) 13 (24.1) 14 (15.6)
Histology 0.221

High-grade serous 30(83.3) 38(70.4) 68 (75.6)

Low-grade serous 2 (5.6) 2(3.7) 4 (4.4)

Others 4(11.1) 14 (25.9) 18 (20.0)
ASA status 0.792

1 4(11.1) 7 (13.0) 11(12.2)

2 27 (75.0) 37 (68.5) 64 (71.1)

3 5(13.9) 10 (18.5) 15 (16.7)
RO/>R1 0.310

RO 31(86.1) 43 (79.6) 74 (82.9)

>R1 5(13.9) 11 (20.4) 16 (17.8)
Rectal anastomosis 0.211

No 0(0.0) 3 (5.6) 3(3.3)

Yes 36 (100.0) 51 (94.4) 87 (96.7)
Stoma 0.020

No 20 (55.6) 17 (31.5) 37 (41.1)

Yes 16 (44.4) 37 (68.5) 53 (58.9)
Type of stoma 0.045

Colostomy 5(31.2) 3(8.1) 8(15.1)

Ileostomy 11 (68.8) 34 (91.9) 45 (94.9)
Surgeon <0.001

1 12(33.3) 10 (18.5) 29 (24.4)

2 9(25.0) 18 (33.3) 27 (30.0)

3 1(2.8) 14 (25.9) 15 (16.7)

4 1(2.8) 8 (14.8) 9(10.0)

5 6(16.7) 4(7.4) 10 (11.1)

6 7 (19.4) 0(0.0) 7(7.8)
Complication 0.447

No 26 (72.2) 37 (68.5) 63 (70.0)

Yes 10 (27.8) 17 (31.5) 27 (30.0)
Grade complication 0.180

1 4 (40.0) 6(35.3) 10 (37.0)

2 1(10.0) 7 (41.2) 8(29.6)

3 5 (50.0) 4(23.5) 9(33.3)
Reoperation 0.257

No 31(86.1) 50 (92.6) 81 (90.0)

Yes 5(13.9) 4(7.4) 9 (10.0)
Stoma closure 0.522

No 5(31.2) 13(35.1) 18 (34.0)

Yes 11 (68.8) 24 (64.9) 35 (66.0)
HIPEC 0.041

No 36 (100.0) 48 (88.9) 84 (93.3)

Yes 0(0.0) 6(11.1) 6(6.7)
BMI 0.085

<30 29 (80.6) 50 (92.6) 79 (87.8)

30 7 (19.4) 4(7.4) 11 (12.2)
Age (yr) 0.747

<50 6 (16.7) 6 (11.1) 12 (13.3)

51-74 24 (66.7) 38 (70.4) 62 (68.9)

>75 6 (16.7) 10 (18.5) 16 (17.8)
Duration surgery (min) 0.382

<350 20 (55.6) 27 (50.0) 47 (52.2)

350 16 (44.4) 27 (50.0) 43 (47.8)

ASA, American Society of Anesthesiologists; BMI, body mass index; CS, caesarean section; HIPEC, hyperthermic intraperitoneal chemotherapy.
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Table 2. Median, mean, 95% Cl, and range for quantitative variables

Characteristics Median Mean 95% ClI Range p-value (t-test)

Age (yr) 66 63.7 61.6-65.9 32-79

BMI (kg/m?) 23.2 24.0 23.1-925.0 16.9-42.6

POLH (days) 11 12.3 11.4-13.3 5-35

Duration of surgery (min) 350 351 331-371 167-613

Time to stoma closure (mo) 3.93 4.23 3.46-4.99 0.27-10.73

Age (yr) 0.094
P1 62.5 61.8 57.9-65.6 32-79
P2 66.0 65.0 62.5-67.6 39-78

BMI (kg/m?) 0.147
P1 22.90 24.38 292.65-26.10 17.2-37.4
P2 23.27 23.83 22.62-25.03 16.9-42.6

POLH (days) 0.606
P1 11 12.0 10.5-13.5 5-23
P2 12 12.5 11.3-13.8 6-35

Duration of surgery (min) 0.002
P1 343 340 320-360 180-460
P2 352 357 326-389 167-613

Time to stoma closure (mo) 0.016
P1 3.70 4.76 2.68-6.85 0.27-10.73
P2 3.98 3.98 3.26-4.69 0.43-8.20

POLH (days) <0.001
No complication 11 11.1 10.4-11.9 5-19
Complication 14 15.1 12.8-17.4 7-35

BMI, body mass index; Cl, confidence interval; POLH, post-operative length of hospitalization.

https://ejgo.org

with a higher rate of stoma (odds ratio [OR]=2.979; p=0.019) (Table 3). Stoma closure rate
was up to 66% at a median time of 3.93 months without difference between periods and

quality of resection complete or not.

Duration of surgery in the global cohort was 350 minutes (median, 95% CI=331-371).
Increased duration was observed during P2 versus P1 (Table 3). Six patients received HIPEC

during P2 but none during P1.

The complication rate was up to 30%, without statistically significant difference according to

periods or quality of resection. Statistically significant differences were observed according
to protective stoma use (37.7% [20/53] with versus 18.9% [7/37] without protective stoma,

Table 3. Factors associated with stoma and with complications in binary logistic regression analysis

Factors OR 95% ClI p-value
Factors associated with stoma
Age (yr)
<50 1
51-74 0.448 0.115-1.739 0.246
>75 1.962 0.329-11.70 0.459
Periods
P1 1
P2 2.979 1.19-7.44 0.019
Factors associated with complications
Age (yr)
<50 1
51-74 0.223 0.060-0.834 0.026
>75 0.368 0.077-1.770 0.212
Stoma
No 1
Yes 2.353 0.829-6.676 0.108

Cl, confidence interval; OR, odds ratio.
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p=0.045) and according to age (58.3%, 22.6% and 37.5% for patients <50, 51-74 and >75 years
old, respectively, p=0.036) (Table 4). Grade 3 complications were observed for 9 patients
with re-operation (10%): 13.9% during P1, and 7.4% during P2. Seven anastomotic fistula
and one pelvic infected collection were observed: 2 anastomotic fistula (1 grade 3 and 1 grade

Table 4. Complications and grade of complications

Complications No Yes x?/Fisher
No. (%) No. (%) p-value

Periods 0.447
P1 26 (41.3) 10 (37.0)
P2 37 (58.7) 17 (63.0)

Sequence 0.642
Primary CS 29 (34.9) 11 (40.7)
Interval CS 20 (31.7) 5(18.5)
Final CS 12 (19.0) 6(22.2)
Recurrence 9(14.3) 5(18.5)

Histology 0.926
High grade serous 48 (76.2) 20 (74.1)
Low grade serous 3(4.8) 1(3.7)
Others 12 (19.0) 6(22.2)

ASA status 0.256
1 6(9.5) 5(18.5)
) 48(76.2) 16 (59.3)
3 9(14.3) 6 (22.2)

RO/>R1 0.439
RO 51 (81.0) 23 (85.2)
>R1 12 (19.0) 4(14.8)

Rectal anastomosis 0.662
No 2(3.2) 1(3.7)
Yes 61(96.8) 26 (96.3)

Stoma 0.045
No 30 (47.6) 7 (25.9)
Yes 33(52.4) 20 (74.1)

Type stoma 0.345
Colostomy 4(12.1) 4(20.0)
Ileostomy 29 (87.9) 16 (80.0)

Surgeon 0.303
1 13 (20.6) 9(33.3)
2 20 (31.7) 7 (25.9)
3 9 (14.3) 6(22.92)
4 9 (14.3) 0(0.0)
5 7 (11.1) 3(11.1)
6 5(7.9) 2 (7.4)

Stoma closure 0.334
No 10 (30.3) 8 (40.0)
Yes 23 (69.7) 12 (60.0)

HIPEC 0.414
No 58 (92.1) 26 (96.3)
Yes 5(7.9) 1(3.7)

BMI 0.297
<30 54 (85.7) 25 (92.6)
30 9 (14.3) 2(7.4)

Age (yr) 0.036
<50 5(7.9) 7 (25.9)
51-74 48 (76.2) 14 (51.9)
>75 10 (15.9) 6(22.2)

Duration surgery (min) 0.572
<350 33 (52.4) 14 (51.9)
>350 30 (47.6) 13 (48.1)

ASA, American Society of Anesthesiologists; BMI, body mass index; CS, caesarean section; HIPEC, hyperthermic
intraperitoneal chemotherapy.
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1) and 1 pelvic sepsis (grade 3) for patients without stoma (3/37), 5 anastomotic fistula (5
grade 3) for patients with protective stoma (5/53). In a binary logistic regression adjusted on
age and stoma, only age of 51-74 years old was associated with a lower rate of complication
(OR=0.223; p=0.020) (Table 3). Median POHL was 11 days, without difference between
periods. Higher POHL was observed in patients with complications (p<0.001) (Table 3).

Oncological outcome: Median follow-ups from initial diagnosis and surgery were 75.31 and
53.77 months, respectively. Median OS and DFS for all patients and for patients with primary
OC surgery (excluding recurrences) are reported in Table S$2. OS and DFS at 3-years and
5-years are reported in Table $2. In univariate analysis, statistically significant differences
were observed according to quality of resection, age groups, and sequence of treatment for OS
and DFS from initial diagnosis. In multivariate Cox analysis, for all patients, OS from initial
diagnosis was significantly decreased only for patients without complete resection (hazard
ratio [HR]=4.309; p=0.004). DFS from initial diagnosis was significantly decreased for
patients without complete resection (HR=3.742; p=0.001) and with FCS (HR=3.190; p=0.000)
(Table 5). For patients with primary OC surgery, from initial diagnosis: OS was significantly
decreased for patients without complete resection (HR=3.936; p=0.011) (Fig. S1A) and age
(p=0.040) (Fig. S1B), and DFS was significantly decreased for patients without complete
resection (HR=4.042; p=0.001), >75-years old (HR=4.488; p=0.040), and FCS (HR=2.325;
p=0.043) (Table 5).

Multivariate Cox analysis among patients with complete resection (Table $3): OS from initial
diagnosis was not different for age groups, but we observed a trend toward ICS (HR=4.048;
95% CI=0.958-17.10; p=0.057) without difference for FCS and recurrence compared to PCS.
DFS from initial diagnosis was no different for age groups but we observed a significantly
significant difference for ICS (HR=3.493; 95% CI=1.22-10.00; p=0.020) and FCS (HR=3.509;
95% CI=1.301-9.464; p=0.013) without difference for recurrence compared to PCS (Fig. S2).

OS from surgery was not different for age groups but we observed a trend toward ICS
(HR=3.926; 95% CI=0.937-16.45; p=0.061) and a significant difference for FCS (HR=4.116;
95% CI=1.075-15.76; p=0.039) and recurrence (HR=6.908; 95% CI=1.145-41.67; p=0.035)
compared to PCS. DFS from surgery was no different for age groups but we observed a
significant difference for ICS (HR=2.860; 95% CI=1.014-8.066; p=0.047), for FCS (HR=3.819;
95% CI=1.397-10.44; p=0.009) and recurrence (HR=11.629; 95% CI=3.969-34.07; p<0.001)
compared to PCS (Fig. 1).

DISCUSSION

In summary, we report an 82.2% complete resection rate after PPE, without difference
between the 2 considered periods, with rectal anastomosis in 96.7% of patients and
protective stoma in 60.9% of these patients (53/87) with a significant increase of protective
stoma rate during the second period (OR=2.979) and a significant increase of ileostomy. The
overall complication rate was at 30% including 33.3% of grade 3 complications, with fewer
complications in patients between 51 and 74-years old (OR=0.223). A negative impact on

OS and DFS from initial diagnosis was observed for incomplete resection, and for FCS on
DEFS. Moreover, age >75-years old had a negative impact on DFS from diagnosis for new OC
surgery. For patients with complete resection, OS and DFS were decreased for ICS and FCS in
comparison with PCS.
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Table 5. Multivariate Cox analysis
Cox analysis results HR 95% Cl p-value
All patients
0S from initial diagnosis
Time of surgery
Primary CS 1 0.064
Interval CS 2.172 0.659-7.159 0.203
Final CS 2.212 0.747-6.550 0.152
Recurrence 0.501 0.131-1.919 0.313
RO/>R1
RO 1
>R1 4.309 1.588-11.69 0.004
Age (yr)
<50 1 0.027
51-74 0.640 0.169-2.425 0.511
275 2.402 0.518-11.13 0.263
DFS from initial diagnosis
Time of surgery
Primary CS 1 0.002
Interval CS 1.440 0.582-3.561 0.431
Final CS 3.190 1.400-7.268 0.006
Recurrence 0.666 0.290-1.527 0.337
RO/>R1
RO 1
>R1 3.742 1.718-8.152 0.001
Age (yr)
<50 1 0.141
51-74 1.810 0.614-5.337 0.282
>75 3.468 0.935-12.86 0.063
Patients with primary ovarian cancer
0S from initial diagnosis
Time of surgery
Primary CS 1 0.427
Interval CS 1.775 0.549-5.747 0.338
Final CS 2.031 0.690-5.980 0.198
RO/>R1
RO 1
>R1 3.936 1.378-11.24 0.011
Age (yr)
<50 1 0.046
51-74 1.083 0.227-5.182 0.920
275 3.635 0.642-20.59 0.145
DFS from initial diagnosis
Time of surgery
Primary CS 1 0.061
Interval CS 0.980 0.404-2.379 0.964
Final CS 2.325 1.026-5.269 0.043
RO/>R1
RO 1
>R1 4.042 1.772-9.219 0.001
Age (y7)
<50 1 0.059
51-74 1.861 0.540-6.412 0.325
275 4.488 1.075-18.74 0.040

https://ejgo.org

Cl, confidence interval; CS, caesarean section; DFS, disease-free survival; HR, hazard ratio; OS, overall survival.

We reported more PPE during the second period of 38 months in comparison with the first
period of 96 months. This difference was not related to an increase in PPE indications but can

be attributed to an increase in the number of patients treated for new stage III-IV OC, and to

an increase of PPE for recurrent OC.
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Fig. 1. (A) OS from surgery for patients with complete resection according to time of surgery adjusted on age groups. (B) DFS from surgery for patients with
complete resection according to time of surgery adjusted on age groups.
DFS, disease-free survival; FCS, final cytoreductive surgery; ICS, interval cytoreductive surgery; OS, overall survival; PCS, primary cytoreductive surgery.
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Time of surgery: There was no significant difference between the 2 periods, of PCS, ICS, and
FCS, with more PPE for recurrent OCs during the second period. In our recently published
large cohort 0f 1,260 patients who underwent surgery from 1993 to 2015 for new OC [35], we
reported lower rate of ICS (14.1%: 178/1,260) than the 32.9% (25/76) reported in this study,
33.6% (423/1,260) of FCS versus 23.7% (18/76) here, and 52.3% (659/1,260) of PCS versus
43.4% (33/76) here. In our previous study examining PPE for OC between 1990 and 2004 [12],
we reported 168 PCS (55.1%), 69 ICS (22.6%: 25.5% and 29.9% from 1995 to 1999 and from
2000 to 2004, respectively), 36 FCS (11.8%) and 32 recurrent OC (10.5%) PPE. These rates were
different in the more recent study by Berretta et al. [13] that considered PPE performed between
2010 and 2014: 77% (17/22) PCS and 23% (5/22) ICS. Higher rates of ICS and FCS for surgery
with PPE were reported in this study in comparison with others studies [12,13] for PPE and for
surgery for new OC [35] to achieved complete resection in a high proportion of patients.

Complete resection rates were 64.7% (815/1,260) for patients who underwent surgery from
1993 to 2015 for new OC [35] in comparison with 58% (173/303) between 1990 and 2004

[12] and 82.2% (74/90) in the present study. In others works from authors focusing on PPE,
complete resection rates were between 72.2% and 17.8% [12,17-20,24,27,36]. The higher rate
of complete resection reported in the present study could be attributed to increased efficacy
in pre-operative chemotherapy for ICS and FCS, as well as better evaluation of complete
resection feasibility by laparoscopy after neo-adjuvant treatments, as well as a better selection
of patients for the timing of surgery.

Colorectal anastomosis was performed in 99% (302/305) of patients from our previous
PPE study [12], in all of the 22 patients included in Beretta et al. [13] and in 96.7% in the
present study. After rectal anastomosis, 19.5% (59/302), 18.2% (4/22), and 60.9% (53/87)
underwent protective stoma in studies reported by Houvenaeghel et al. [12], Berretta et al.
[13], and by this study, respectively. In older other studies, protective stoma rates after PPE
ranges were encompassed between 3.2% and 58.4% [10,12,17,18,20,24,27,36,37]. A higher
rate of protective stoma is reported in our present study with a significant increase during
the second period (OR=2.979). This higher rate of protective stoma was in relation with
the intent to avoid severe complications due to anastomotic leakage. The complication rate
for patients without protective stoma (18.9%: 7/37) was lower than the one observed for

https://doi.org/10.3802/jg0.2022.33.e31 9/14
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patients with protective stoma (20/53: 37.7%). This result might reflect the surgeon's choice
to avoid protective stoma for patients with less aggressive surgery. We reported a higher

rate of ileostomy versus colostomy (94.9%) compared with 64.4% (38/59) and 25.0% (1/4)

in previous studies [12,13]. Moreover, the ileostomy rate increased significantly during the
second period of the present study (91.9% versus 68.8%). This result is in relation with more
simple surgery for stoma closure, as reported by Mourton et al. (17.1% of protective stoma: all
with ileostomy) [27]. Stoma closure rate was at 66% in the present study and between 33.3%
and 100% in previous studies [12,17,19-21,24,27].

No patients died during the 90-days of post-operative period. Similarly low or absence of
early mortality (between 0% and 10%) was also reported by previous PPE studies including
20 to 2065 patients [10,12,13,18,20,21,24,27,30,36,37].

Overall complication rates were up to 82% (18/22) [13] and 27.2% [12] in previous PPE
studies and 30% in the present study. More comparable results can be report regarding major
morbidity rate and/or grade >3 complications: 8.6% to 46% [10,12,17-21,27,36], 41% (9/22)
[13] and 10% in the present study. Anastomotic fistulae rates were encompassed between 0%
and 9.5% in previous studies [10,12,17-21,27,36,37]. The lower rate of grade 3 complications
in the present study could be attributed to recent years' increasing efforts in patients
management with pre-habilitation and enhanced recovery after surgery programs [38], but
also higher rates of protective stoma. Consistently, POHL was decreased in the present study
(median of 11 days), compared to older studies (median: 10.5 to 16 days). However, the only
factor associated with decreased complication rate in this study was age between 51 and

74 years old (OR=0.223). Complications, particularly grade 3, can affect the delay between
surgery and adjuvant chemotherapy, which is associated with shorter OS and DFS [39].

Oncologic outcome: Median OS after PPE of 53.77 months from surgery, and 75.31 months
from initial diagnosis in the present study, were similar to previous studies (14 to 55 months
according to the duration of follow-up, period of study, and number of patients analyzed) [10
,12,13,18,20,21,27,31,32,36,40]. Median OS after surgery with complete resection for new OC
(with exclusion of recurrent OC) was 55.1 months among the 1,260 patients who underwent
surgery for stages III-1V epithelial ovarian cancer [35] and 75.31 months in the present study,
with better results for patients younger than 74-years old. Median DFS after PPE in previous
studies, 14 to 50 months [13,31,32,40], was close to the one we are reporting here: 16.62
months from surgery, and 29.84 months from initial diagnosis. After complete resection,
which remains the most powerful prognosis factor, we observed shorter DFS from surgery
for ICS, FCS, and recurrence in comparison with PCS, as similarly reported by Delga et al.
[35]. However, the CHORUS trial [4] showed similar median OS and DFS for PCS and ICS
(22.6 versus 24 months, and 12 versus 10.7, respectively) but the rate of complete resection
was lower (17% and 39% for PCS and ICS, respectively). Moreover, comparable survival rates
between FCS and others time of surgery were reported in several studies [3,7,8]. The less
favorable OS and DFS results in the present study for ICS, and FCS after PPE with complete
resection might be related to more severe diseases at diagnosis, as well as less favorable
chemotherapy responses.

The mains limitations of the current study were the retrospective design, and missing
details regarding chemotherapy regimen and additional adjuvant treatment after adjuvant or
neoadjuvant chemotherapy and surgery. However, the combination of platinum agent and
taxanes regimens were integrated in international practices and used since the year 2000.
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In conclusion, the survival results for PPE presented in this study, in comparison with
previous studies results with surgery for OC with or without PPE for majority of patients,
supports PPE as an effective surgery with intent to achieve complete resection for the great

Posterior pelvic exenteration for ovarian cancer

majority of patients. Median OS was increased in this recent study compared to older ones,
probably due to several points: high rate of complete resection, more efficient chemotherapy
regimen in comparison with older studies, improvement in patient's selection and time

of surgery. A high rate of colorectal anastomosis was achieved without any mortality, with
acceptable morbidity and a high protective stoma rate.

SUPPLEMENTARY MATERIALS

Table S1
Characteristics of patients and surgery according to quality of resection (RO or >R1)

Click here to view

Table S2
Survival outcome in univariate analysis

Click here to view

Table S3
Multivariate Cox analysis among patients with complete resection

Click here to view

Fig. S1

(A) OS from initial diagnosis for patients with primary ovarian cancer according to quality of
resection (RO or >R1) adjusted on age, time of surgery and quality of resection. (B) OS from
initial diagnosis for patients with primary ovarian cancer according to age, adjusted on age,
time of surgery and quality of resection.

Click here to view

Fig. S2

(A) OS from initial diagnosis for patients with complete resection according to time of
surgery adjusted on age groups. (B) DFS from initial diagnosis for patients with complete

resection according to time of surgery adjusted on age groups.

Click here to view
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