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Abstract

Purpose: Pelvic exenteration (PE) for locally advanced gynecological cancer or
local recurrence is in some cases the only option. Because of the impact of this
major surgery, our objective was to identify prognostic factors in order to establish an
operative prognostic score.

Methods: Patients were characterized by age, type of PE (anterior, posterior, total,
atypical, preservation of pelvic floor and perineal excision, extended or not to other
structures), indication, curative or palliative surgery and prior radiation therapy.

Results: Over 30 years, 277 patients were included. 3 and 5-years overall survival
was 36.8% and 32.3%. The rate of non curative resection was significantly correlated
with posterior PE (OR: 2.29), tumors extending to the lateral pelvic wall (OR: 2.91),
PE requiring enlargement (OR: 2.61) and lack of radiotherapy or <45 Gy (OR: 1.73).
In multivariate analysis, factors significantly impacting survival were: total PE (HR:
2.04, p <0.0001), extended PE (HR: 1.56, p=0.017) and lack of radiotherapy or <45
Gy (HR: 1.40; p=0.033). Based on these factors, we created 4 different groups in
order to establish a pre and post-operative prognostic score. Overall 5-years survival
for each group was respectively 48.7%, 29.0%, 28.7% and 14.8% (p <0.0001). A
preoperative high score was a strong negative predictive predictor of overall survival
(HR=3.01, p <0.0001).

Conclusion: These scores could help to predict overall survival and help decide
when to perform this surgery.

Keywords: Pelvic exenteration; Cervical cancer; Endometrial cancer; Survival;
Radical surgery; Pelvic recurrence

Introduction

First described in 1948, pelvic exenteration (PE) has evolved through time in
terms of techniques and mortality, which has decreased from 22% to 5.3% thanks
to reconstructive measures and intensive medical management. The surgical
procedure has changed, from a purely extirpative exenterative one, to an operation
that includes a reconstructive phase with continent or non-continent urinary
reconstructions, colon sparing surgery, preservation of the anal sphincter, vaginal
and pelvic floor reconstruction [1-3]. Complete resection is the most important
prognostic factor in surgery for pelvic tumors but radical margins are sometimes
difficult to obtain because of the proximity of adjacent organs. In these cases, PE
can be a good indication to cure persistent or recurrent cancer after prior pelvic
radiation therapy. Fundamentally, the disease must be confined to the central pelvis
and appear completely resecable with no distant metastases. In case of primary
disease, the S-year survival rates following pelvic exenteration performed with
curative intent, range from 32% to 66% and for patients with recurrent disease
between 0% to 23% [4,5]. Significant factors affecting survival have been described:
time from initial radiation therapy to exenteration, size of the central tumor and
presence of pelvic sidewall fixation based on clinical examination. Despite the
development in pelvic imaging, abortion of surgery or incomplete resection in the
operative room can occur in up to 50% of cases [6,7]. Hence, a careful selection
of patients in a multidisciplinary setting is of paramount importance. In this
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perspective, the objective of our study was to identify factors of
curative resection in order to establish pre- and postoperative
prognostic scores to predict survival outcomes.

Patients and Methods
Population

From 1985 to 2015, we conducted a retrospective unicentric
study at Paoli Calmettes Institute, in Marseille. All data was
obtained from patients medical records. This study was approved
by the local ethic committee (PREXscore-IPC 2021-027).
According to French law, because it was a retrospective study
without treatment modification, it was not considered mandatory
to obtain informed consent from patients, however data were
analyzed after all patient’s informations were fully anonymized.
Patients who had undergone pelvic exenteration with curative
intent for cervical, vaginal, vulvar, endometrial and fallopian
tube cancers were included. Ovarian cancers were not included.
Complete resection RO, defined by a microscopically margin-
negative resection, has proven its impact on survival. Therefore,
PE with RO resection was considered as a curative PE. A R1
resection (positive microscopic margins) or R2 resection (gross
residual tumor that was not resected and macroscopic margin
involvement) was considered as a palliative PE [6-9]. The original
classification of pelvic exenteration defined three groups: anterior,
posterior and total PE. A subclassification of pelvic exenteration
into type 1 (supra-levator), type II (infra-levator), and type III
(with perinectomy) addresses the extent of tissue resection and
anatomical changes within each group of pelvic exenterations [ 10].
Anterior exenteration was defined as the removal of reproductive
tract and bladder, posterior exenteration as the removal of
reproductive tract and recto sigmoid colon, and total exenteration
as the removal of reproductive tract, bladder and recto sigmoid
colon. Atypical PE was defined by PE without excision of bladder
or rectum but with lateral pelvic excision and ureteral resection
with reimplantation or partial cystectomy if necessary. Extended
PE was defined as the removal of extra pelvic organs. Laterally
extended pelvic resection refers to PE that includes resection of
pelvic side wall and floor muscles (obturator internus muscle,
iliococcygeus muscle, pubococcygeus muscle, internal iliac vessel
system) [11,12].

Clinicopathological features

The following characteristics were collected for each
patient: age, site of cancer, tumor size, primary or recurrent
tumor, previous therapy including radiation therapy and/or
chemotherapy. Disease staging was established using clinical
examination, pelvic MRI, bone scintigraphy, thoracic-abdominal-
pelvic scan, and recently PET-CT [13]. This staging enabled us
to define lateral pelvic extension of the tumor and its relation to
others organs, to eliminate metastasis, to confirm resectability
and to decide on the type of PE. Types of pelvic exenterations
performed, including methods of urinary, digestive and vaginal
documented. Pathological features
(pathological size of invasive tumor (pT), histological type,

reconstructions were
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pathological lymph node involvement (pN) and type of adjuvant
therapies before surgery (chemotherapy, radiation therapy) were
collected. Date of diagnosis, date of surgery, time from diagnosis
to relapse, and time and status from surgery until last follow-up or
death were specified. Postoperative mortality and morbidity was
defined by death of any cause or adverse events within 90 days post
operatively, based on the National Cancer Institute’s Common
Terminology Criteria for Adverse Events (NCI-CTCAE) v4.03
classification.

Statistical analysis

Comparison of criteria was performed using Chi2 test.
Follow-up was measured from the date of diagnosis to the date
of last follow-up information for censored patients. Disease-
free survival (DFS) was defined as the duration from diagnosis
to any recurrence. Overall survival (OS) was defined as the
duration from diagnosis to death of any cause. Data concerning
patients without disease progression or death at last follow-up
were censored. Survival curves were estimated using the Kaplan-
Meier method, and compared with the log-rank test. Multivariate
survival analysis were analysed using Cox model. All statistical
tests were two-sided with a 5% level of significance and analyzed
with SPSS 16.0 (Statistical Package for Social Sciences; SPSS Inc.,
Chicago, Illinois ). We established three scores using Hazard Ratio
(HR) value for each criteria in a Cox model analysis, a curative
predictive score, a pre-operative and a post-operative prognostic
score: distributionof patients for each score and accuracy of
these models by AUC (area under the ROC curve) values was
determined.

Results
Clinical and pathological features (Table 1)

Over 30 years, a total of 277 patients were included with a
median age of 55 years (CI 95%: 53.4-56.4). 185 (66.8%) of
them underwent surgery considered as curative. PE was indicated
in 37.5% of cases for a primitive tumor and in 62.5% of cases
for recurrence, most frequently for cervical cancer (65.5%). An
anterior PE was performed in 37.9% of cases, a posterior and a
total PE was perfomed in 20.9 and 33.2% of cases, respectively.
204 type I PE were performed. Once in five, an extended PE was
necessary. In terms of filling, myo cutaneous flap, epiploopasty
and digestive vaginal reconstruction were performed in 15.9,25.3
and 2.2 % of cases, respectively. Regarding radiotherapy, 150
patients received a dose delivery > 45 gy, in 38.5% of cases for
primitive tumor and in 63.6% of cases for recurrence. For cervical
cancer, radiotherapy was delivered in 40.5% primitive tumors and
68% recurrence. In terms of lymph node status, pelvic and aortic
lymph node involvement in initial management were observed
in 22% (16/71) and 7% (3/42) of cases, respectively. In case of
recurrence, pelvic and aortic lymph node involvement were found
in 41.3% (52/126) and 27.3% (18/66) of cases, respectively.

Interval time between initial treatment and PE for
recurrence

Interval time between initial treatment and PE for recurrence
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were > 24 months in 41.8% of patients (71/170) and curative
PE rate was significantly higher for interval > 24 months (74.6%:
53/71 versus 57.6%: 57/99), p = 0.022.

Prognostic and survival analyses

Median follow-up time was 12.64 months (mean 34.28
months, CI 95% 28.1-40.5, range 0.26-349). Only 19 patients
were lost to follow-up with a median follow-up of 16 months.
Non-curative surgery was a predictive factor of mortality within
3 months postoperatively (OR: 3.7, p <0.01), contrary to an
extended PE (OR: 2.32, p= 0.088). In multivariate analysis, non-
curative resection was significantly observed in case of posterior
PE (OR: 2.29, p= 0.029), tumors not developed in the centro
pelvic area (OR: 2.91, p<0.0001), or requiring enlargement (OR:
2.61, p = 0.003) and absence of radiotherapy or an irradiation
dose under 45 Gy (OR: 1.73, p = 0.049) (Table 2).

In order to predict curative resection, we calculated a
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predictive level of risk based on poor prognostic factors that
could be identified before surgery with clinical and radiologic
results. Depending on type of PE and previous treatment, a score
was obtained: Anterior, Total or Atypical PE = 1, Posterior =
2.3/ Centro Pelvic PE = 1, Latero Pelvic = 2.9/ Non extended
PE= 1, Extended PE= 2.6/ Radiotherapy < 45 Gy = 1.73 and
Radiotherapy > 45 Gy = 1. After calculating the score, three
groups were established: < 6.02, 6.34-7.63 and > 7.63. Curative
PE were obtained respectively for 79.6, 51.3 and 37.5% patients in
each group. Accuracy of this model was established by ROC curve
with an AUC of 0.719 (CI 95%: 0.655-0.782) (Table 3).

Overall survival (OS)

90-day complication rate was 56.3% (156/277). There were
82 grade 2 complications, 41 grade 3 complications, 13 grade 4
complications and 20 grade S complications. Severe surgical
morbidity (grade 3/4/5) was 24.9% (69/277). 90-day mortality

Table 1: Clinical and pathological features: all patients and curative PE rate.

Total n(%)

Curative (n%*)

n=277 n=185 i
PE Anterior 105 (37.9) 81 (77.1)
Posterior 58 (20.9) 33 (56.9) 0.015
Total 92 (33.2) 60 (65.2)
Atypical 22(7.9) 11 (50)
PE Primitive 104 (37.5) 72 (69.2) 0,296
Recurrence 173 (62.5) 113 (65.3)
PE Type | 204 (73.6) 135 (66.2)
Type I 52 (18.8) 37 (71.2) 0.702
Type llI 21(7.6) 13 (61.9)
PE extended No 221 (79.8) 161 (72.9) <0.0001
Yes 56 (20.2) 24 (42.9)
Age <40 46 (16.6) 32 (69.6)
41-50 60 (21.7) 42 (70)
51-60 79 (28.5) 50 (63.3) 0.769
61-70 56 (20.2) 35 (62.5)
>70 36 (13) 26 (72.2)
Pelvic Filling No 157 (56.7) 102 (65)
Myo Cutaneous Flap 44 (15.9) 32 (72.7) 0.634
Omental Flap 70 (25.3) 46 (65.7)
Digestive vaginal Rt® 6 (2.2) 5(83.3)
Localisation Cervix 206 (62.5) 136 (66)
Uterus 51 (18.4) 32 (62.7)
Fallopian tube 2(0.7) 1 (50) 0.294
Vaginal 14 (5.1) 12 (85.7)
Vulvar 4(1.4) 4 (100)
Centro pelvic CP 138 (49.8) 110 (79.7) <0.0001
CP +/-LP 139 (50.2) 75 (54)
Radiotherapy <45 Gy 127 (45.8) 76 (59.8) 0.017
=45 Gy 150 (54.1) 109 (72.7)

Abbreviations : PE: pelvic exenteration; Rt°: reconstruction; CP: Centro pelvic; LP: Lateral pelvic

*: curative PE rate according to each criteria, °: comparison of curative PE rates
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Table 2: Correlation between a non curative PE and PE type or previous treatment (multivariate analysis).

Non Curative
Anterior
Posterior
Total
Atypical
Yes
No
245 Gy
<45 Gy
Non-extended
Extended

PE type

Centro pelvic

Radiotherapy

Extended PE

Abreviation : PE: pelvic exenteration

OR IC 95% P
1
2.29 1.09-4.79 0.029
1.62 0.83-3.17 0.156
1.99 0.72-5.52 0.185
1
2.91 1.65-5.14 <0.0001
1
! '173 1.00-2.99 0.049
2.61 1.38-4.96 0.003

Table 4: Overall survival according to pelvic exenteration type and previous treatment in multivariate analysis.

Overall Survival Cox model

Anterior

Posterior
Total

Atypical

=45 Gy

<45 Gy

No

Yes

PE

Radiotherapy
PE extended
Abreviation: PE: pelvic exenteration.

rate was 7.6% (21/277). 3 and § year OS were 36.8 and 32.3 %,
with a median survival of 12.6 months (CI 95% 28-40.5) when
post-operative mortality was included and 14.46 (CI 95% 30.4-
43.6) when post-operative mortality was excluded. In univariate
analysis, OS was significantly different according to PE type,
extension of PE and curative or palliative PE (p<0.05). Survival
in case of anterior, non-extended or curative PE was significantly
higher with a S-year survival rate of 41.3, 31.9 and 43.9 months
respectively (Figure 1). OS was not significantly different
according to interval time (< 24 months versus > 24 months)
between initial treatment and PE for recurrence (p = 0.156).

In a multivariate analysis, significant poor prognostic
factors for OS were: total PE (HR 2.04, p < 0.0001), absence of
radiotherapy or an irradiation dose under 45 Gy (HR 1.40, p =
0.033) and extended PE (HR 1.56; p = 0.017) (Table 4)

Post-operative prognostic scores: 3 groups for curative
resection: Group 1 (score = 3 to 3.19), Group 2 (score = 3.28 to
3.47), Group 3 (score = 4.3S to 4.82), and Group 4 (palliative
group)

In order to establish the preoperative prognostic score, we
took into account significant factors in multivariate analysis.
We determined 4 groups after calculating a score based on
these pejorative factors: Total PE = 2, anterior or posterior
or atypical PE = 0 / Extended PE = 1.5, Non Extended PE = 0
/ radiotherapy < 45 Gy = 1.5, radiotherapy > 45 Gy = 0 (Table
3). Overall S-year survival for each group were 48.7%, 29.0%,
28.7% and 14.8%, respectively (p <0.0001). A preoperative score

HR IC 95% p
1
1.42 0.94-2.15 0.098
2.04 1.40-2.97 <0.0001
1.15 0.64-2.09 0.641
1
1.03-1.91 0.033
1.4
L 1.08-2.23 0.017
1.56 ) ' '
= m‘ 3 —  Extended PE — Curative PE
Tot . —  Noextended PE — Palliative BE
— Aypic 1 \
Log rark 0.003 1 I‘i Log rank 0.010 | '\ Logrank<0.0001
Overall Survival 2years  3vears Syears  Log Rank  Median CI95%
PE Anterior 515 43.5 413 0.003 4.7 8 88-40.6
Posterior 36.8 89 231 13.3 T47-192
Total 254 19.9 199 89 6,53-11.3
Atypical 57.0 380 253 274 6.09-48.8
PE extended No 47 36.4 319 0.010 178 1202335

Yes 321 23 19.9 10.3 346-17.2
PE Curative 576 50.8 439 <0,0001 380 16.3-598
Palliative 19.7 10.6 10.6 8.9 64-114

Figure 1: Overall survival curves according to pelvic exenteration type
PE: pelvic exenteration Ant: Anterior PE, Post: Posterior PE; Tot:
Total PE.

> 3.5 was a strong negative predictive predictor on OS (HR =
3.01, p <0.0001). Survival curves showed that patients with a low
score had a significantly better survival (Figure 2a). Accuracy
of this preoperative prognostic score is reported by an AUC of
0.607 (53.3-68.2). We proceeded in the same manner for the
postoperative prognostic score with postoperative criteria’s for
curative PE: Total PE = 2.3, anterior or posterior or atypic PE =
1 / Extended PE = 1.19, No Extended PE = 1 / no radiotherapy
or < 45 Gy = 1.28, radiotherapy > 45 Gy = 1 (Table 3.). We
obtained 3 groups for curative resection with respectively 65
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patients for Group 1 (score = 3 to 3.19), 57 patients for Group
2 (score = 3.28 to 3.47), 60 patients for Group 3 (score = 4.35 to
4.82) and one palliative group with 92 patients. Post-operative
deaths were included, respectively for each group: 4, 2, 1 and 14
post-operative death. Accuracy of this postoperative prognostic
score is reported by an AUC of 0.707 (0.64-0.77) (p<0.0001).
Overall S-year survival for each group was 48.6, 24.3, 18 and
8.5 % respectively with Hazard ratio of 1, 1.35, 2.30 and 3.99 (p
<0.0001). The survival curves showed that patients with a low
score had a significantly higher survival rate (Figure 2b).

When post-operative mortality was excluded, accuracy of this
postoperative prognostic score is reported by an AUC of 0.701
(0.63-0.77) (p<0.0001). Overall S-year survival for each group
was and 54.7, 56.9, 22,9 and 10 %, respectively with Hazard Ratio
of 1, 1.46,2.69 and 4.14 (p <0.0001).

Discussion

Tools in order to guide the decision to perform extensive
surgery in case of advanced gynecological cancer or local
recurrence are lacking. The balance between oncologic benefit
and operative morbidity is difficult to assess. Since first described
by Brunschwig, the perioperative and postoperative mortality
of PE rate has decrease from 23% to 5% -14% [14-17]. The
mortality rate in our population was 7.6%. The improvements in
pelvic filling techniques, urinary reconstruction and perioperative
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management have reduced the rate of perioperative morbidity
from 73 to 50% [17-20]. Our data showed a 90-day complication
rate of 56.3%. Age and preexisting medical disease (ASA III)
have been identified as factors correlated with a higher risk of
postoperative death with a cut off of 70 years old [4]. We believe
that physiological age, rather than chronological age , should be
considered when selecting patients, reason why we did not set
an age limit to perform PE in our study. Our series is one of the
largest published to date. We found equivalent 3 and 5 year overall
survival rates (36.8 and 32.3 %) in comparison with previously
published studies who described survival rates around 30 % at 5
years [4,5]. The 2 and S-year progression-free survival (PFS) rates
were 50.5% and 35.8%, compared to 68.2% and 41.1%, respectively
in a previously published study [4]. A non-curative resection
was more frequent in case of posterior PE and when tumors
were developed in the lateral pelvic wall or when they required
enlargement. Performing radiotherapy > 45 Gy helped obtain a
curative resection. Study of prognosis factors helped us establish a
preoperative score to classify patients into 4 groups. Then, survival
was analyzed in each of these groups. We found that patients with
pre operative score > 3.5 had a poorer S-year survival. This makes
the benefit of surgery in this population questionnable. Indeed if
survival is already bad for these patients, is it really appropriate
to peform a surgery at high risk morbidity. Elaboration of a
preoperative score could allow to select patients who could benefit
from this surgery. Moreover, for selected patients with palliative

= ::t 1 A —_ Extended PE '_ — Clrative FE
Tat | — Noextended PE L. — Palliative PE
— .M_-“:"C | '1
\ Log rank 0.003 \ Log rank 0.010 y ."1 Log rank < 0.0001
o . H Ik = 1 ] . : : |* 1 PR = P
Overall Survival Jvears  3vears  Svears  Lop Rank  Median CI 95%
FE Anterior 51.5 45.5 41.3 0.003 24.7 8.88-40.0
Posterior in8 89 il 13.3 747-192
Total 254 19.9 19.9 5.9 6.53-11.3
Alypical 57.0 380 25.3 274 6.09-48.8
PE extended No 427 36.4 ity 0.010 17.8 12,0-23 5
Yes 321 223 19.9 10.3 346-17.2
FE Curative 576 508 439 <L 0001 IR0 1G.3-598
Palliative 19.7 10,6 10,6 549 6.4-11.4

Figure 2: Overall survival curves according to Pre-operative (Figure 2a) and Post-operative prognostic scores (Figure 2b)
Post-operative prognostic scores: 3 groups for curative resection: Group 1 (score = 3 to 3.19), Group 2 (score = 3.28 to 3.47),

Group 3 (score = 4.35 to 4.82), and Group 4 (palliative group)
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intent, PE can be useful in case of symptomatic patient. The same
analysis was done after surgery in order to raise the question of
adjuvant treatments. We showed that survival in case of anterior,
non-extended PE or curative was higher with a S year survival
rate of 41.3, 31.9 and 43.9 months respectively. Therefore, these
datas could help to decide when it is necessary to add adjuvant
treatments. One of the limits of this score is the unpredictable
aspect of this type surgery, since a more extensive surgery can
finally be required based on per operative findings. In our study,
we did not specify the clinical charactericstics of the patients
particularly their weight and nutritional status, which are known
to influence morbidity and mortality. Recently, others promising
prognostic factors have been identified: tumor size greater than
S cm, mesorectal lymph node involvement and vascular emboli
[14]. These data were not available in our population but it could
be interesting to analyse these informations for furthers studies.
Interval time between initial treatment and PE for recurrence is a
controversial subject. In our study, this interval was > 24 months
in 41.8% of patients and a higher curative PE rate was obtained for
these patients: 74.6% versus 57.6%. Longer interval time between
initial treatment and PE for recurrence has been described to be
associated with a better prognosis assuming that tumors that take
longer to recur, are more indolent whereas others did observed
such a correlation [3,15,16]. After preoperative radiological
staging, we chose not to include in our study patients with positive
lymph node involvement, considering it as a contraindication to
curative surgery. Although some authors described that lymph
node status was not related to survival, even in case of positive
involvementif nodes are completely resected during surgery, most
studies consider lymph node metastasis as an important negative
prognostic factor [5,17-20]. Our database is collected over 30
years. Advances in imaging and management of these cases have
been observed over this period of time. An initial analysis was
made with comparing different periods, but number of patients
was not enough to obtain significant analysis. We chose to include
PE for cervical, vaginal, vulvar and endometrial cancer because
of their similarities in treatment and survival, expect for ovarian
cancer which was excluded . Despite the heterogeneity of the
included dataset, we decided not to analyse the results depending
of the type of the tumours in order to maintain comparable groups.
A recent study based on endometrial cancer alone, reported
higher survival rates compared to our data with 72.6% S year
survival rate and a 59.4% 10 year survival rate for PE considered
as curative [21].

Conclusion

These scores are valuable tools that can help predict curative
resection and overall survival and therefore provide a guidance on
when to perform surgery. This type of surgery should be discussed
in a collegial manner and take into account the patient overall with
the help of tools such as our prognostic score which could allow
to avoid extensive surgery in cases that would provide little profit.
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