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Robotic pelvic exenteration and extended pelvic
resections for locally advanced or synchronous
rectal and urological malignancy
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'Department of Surgery, Faculty of Medicine, The University of Queensland, Brisbane, Queensland, ’Department of Urology, Royal Brisbane and Women's Hospital,
Brisbane, Queensland,’Department of Surgery, Austin Health, The University of Melbourne, Melbourne, Victoria, Australia

Purpose: To describe the surgical technique and examine the feasibility and outcomes following robotic pelvic exenteration and
extended pelvic resection for rectal and/or urological malignancy.

Materials and Methods: We present a case series of seven patients with locally advanced or synchronous urological and/or rectal
malignancy who underwent robotic total or posterior pelvic exenteration between 2012-2016.

Results: In total, we included seven patients undergoing pelvic exenteration or extended pelvic resection. The mean operative
time was 485157 minutes and median length of stay was 9 days (6-34 days). There was only one Clavien-Dindo complication
grade 3 which was a vesicourethral anastomotic leak requiring rigid cystoscopy and bilateral ureteric catheter insertion. Eighty-
five percent of patients had clear colorectal margins with a median margin of 3.5 mm (0.7-8.0 mm) while all urological margins
were clear. Six out of seven patients had complete (grade 3) total mesorectal excision. Three patients experienced recurrence at a
median of 22 months (21-24 months) post-operatively. Of the three recurrences, one was systemic only whilst two were both local
and systemic. One patient died from complications of dual rectal and prostate cancer 31 months after the surgery.

Conclusions: We report a large series examining robotic pelvic exenteration or extended pelvic resection and describe the surgical
technique involved. The robotic approach to pelvic exenteration is highly feasible and demonstrates acceptable peri-operative and
oncological outcomes. It has the potential to benefit patients undergoing this highly complex and morbid procedure.
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mally invasive approach to this highly morbid surgery could

INTRODUCTION

be advantageous. Rectal cancer afflicts more than 50 persons

First described by Brunschwig in 1948, pelvic exentera-
tion is a highly complex surgical technique for advanced
pelvic malignancy [1] With advancements in surgical tech-
nology, particularly in the fields of laparoscopy and robotics,
and trends towards decreasing invasiveness, a robotic mini-

per 100,000 and accounts for more than 80,000 deaths per
year in Europe [2,3] Multiple clinical studies have examined
outcomes following laparoscopic vs open resection of rectal
cancer, the majority demonstrating similar oncological out-
comes and improved perioperative outcomes [2-6] Few stud-
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ies have examined outcomes following robotic approach to
rectal cancer excision. Prostate cancer is the most common
form of cancer in males and the second leading cause of can-
cer related death. In 2012, it is estimated that 1 million men
were diagnosed with prostate cancer world-wide. Robotic ap-
proaches for prostatectomy have been well-described [7], even
in the setting of previous pelvic irradiation [8] Despite its
prevalence, invasion into surrounding pelvic viscera is far
less common than rectal cancer and therefore pelvic exen-
teration or extended pelvic resections are often only required
in end stage disease and rarely considered until recently as
patient were mostly offered radiotherapy.

Pelvic exenteration and other similar extended pelvic
resections are a highly invasive procedure that involves en
bloc resection of involved pelvic organs. As such, there are
multiple forms of pelvic resections that dependent on the or-
gan involvement and degree of disease invasion. Total pelvic
exenteration, as the name suggests involves the total surgi-
cal removal of the pelvic viscera including the bladder, rec-
tum and reproductive organs. Anterior pelvic exenteration
involves the en bloc excision of the bladder and reproductive
organs and thus spares the rectum. This approach is used in
advanced urogenital malignancy. Posterior pelvic exentera-
tion involves the excision of the rectum and reproductive
organs and preservation of the bladder and is utilized in
advanced rectal malignancy. Pelvic exenteration and com-
plex extended pelvic resections are conventionally performed
with an open approach. The extreme invasiveness of pelvic
exenteration meant an association with high morbidity and
mortality. Indeed, in the past post-operative mortality had
been reported as high as 23%, although peri-operative and
medical advancements have seen improved outcomes in re-
cent times [9] Improved preoperative staging with medical
imaging advancements and a multidisciplinary approach
have likely improved patient selection for pelvic exentera-
tion.

The theoretical advantages of robotic surgery are the en-
hanced three-dimensional and magnified views of enclosed
spaces that can be achieved as well as increased dexterity
with fine precision surgical instruments which make it ideal
for operating in confined anatomical spaces such as the pel-
vis. With this in mind and considering the great complexity
of pelvic exenterative surgery for pelvic malignancy, a ro-
botic approach to this procedure may be advantageous. De-
spite this, very few case reports of this technique have been
published in the literature, particularly pertaining to rectal
and urological malignancy.

The aim of this study is to examine the intraoperative,
post-operative and oncological outcomes following robotic
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pelvic exenteration and extended pelvic resections for rec-
tal or urological malignancy, and to compare the findings
to current literature on both open and robotic approach to
pelvic exenteration for this indication. We also conducted a
review of the current evidence regarding robotic exentera-
tion and draw comparison to this case series.

MATERIALS AND METHODS

1. Study population

An institutional ethics review board of Royal Brisbane
Hospital (Brisbane, QLD, Australia) approved retrospective
review of a case series of seven patients who underwent
robotic pelvic exenteration or similar extended pelvic resec-
tions at a single hospital in Australia over 4 years from 2012
to 2016 (approval number: HREC/17/QRBW/238). Patients
were managed by two consultants (one colorectal surgeon
and one urological surgeon).

2. Surgical approach

Within the current series, procedures were performed by
the same two surgeons (both one urological and one colorec-
tal surgeon). The mean operative time was 485+157 minutes.

The robotic approach was performed utilizing a routine
7 port trans-peritoneal technique for pelvic surgery using Da
Vinei Si, Xi or S system (Intuitive Surgical, Sunnyvale, Ca,
USA). The patient was positioned in steep Trendelenburg
position (from 20° to 25°) and secured with a bean bag. Fol-
lowing safe peritoneal access, the and ascending and decend-
ing and bowel was mobilized medially along Toldts fascia
and ureters was identified bilaterally. The ureters were then
mobilized distally to the bladder.

In general, the pelvic dissection progressed from pos-
terior to anterior with the posterior mesorectal dissection
being performed first. For the colorectal resection, the meso-
rectal plane was identified and dissection was continued to
the levator ani. The vascular pedicles were transected with
endoGIA vascular staplers (Medtronic, Dublin, Ireland). Fol-
lowing colorectal mobilization, the urological resection was
performed depending on primary disease. In cases of syn-
chronous disease, the colorectal resection was completed pri-
or to urologic resection. In cases of locally advanced disease,
anterior rectal dissection was not performed as the mass was
retrieved en bloc.

In cases of cystectomy, bladder dissection was performed
by creating the space of Retzius to the prostatic apex. The
dorsal venous complex was controlled with a 3-0 VLock
suture (Medtronic) and the urethra was transected. The lat-
eral pedicles of the bladder were controlled with endoGIA
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staplers. Where appropriate, the specimen was retrieved en
bloc (Fig. 1). A mini laparotomy was required to retrieve the
specimen. In such cases where cystectomy were performed,
an ileal conduit was fashioned utilizing 15 cm of terminal
ileum.

In cases of prostatectomy, the space of Retzius was devel-
oped to the prostatic apex. The dorsal venous complex was
controlled with a 3-0 VLock suture. Bladder neck transection
was performed and the seminal vesicles and vas deferens
was dissected. Retrograde posterior dissection was performed
where appropriate. For locally advanced disease, the speci-
men was retrieved en bloc following urethral transection
was transected. For cases involving a bowel anastomosis
with overlying vesico-urethral anastomosis an omental flap
was mobilised at this point also. If complete abdominoperi-
neal resection (APR) was not indicated the colo-anal anasto-
mosis was then performed and covered with the previously
mobilised omental flap prior to vesico-urethral anastomosis
(Fig. 2).

Fig. 1. En bloc resection combining abdominoperineal resection and
cystoprostatectomy, right posterior pedicle dissection.

Investig Clin Urol 2021;62:111-120.

Robotic extended pelvic resection and exenteration

3. Data extraction

Patients were identified from an existing patient data
base and data collected through online medical records and
physical patient charts. Data was extracted for patient de-
mographics (age, body mass index [BMI], American Society
of Anesthesiologists [ASA] score, Charlson Comorbidity in-
dex), baseline oncological data (cancer type, grade, stage), in-
traoperative data (operation type, time, estimated blood loss,
type of anastomosis and urinary diversion), post-operative
outcomes (length of stay, intensive care unit length of stay,
Clavien—Dindo complication grade, time to flatus/bowel
motion) and oncological outcome data (histology, margins,
positive nodes, grade of total mesorectal excision, recurrence,
mortality).

RESULTS

1. Patient details

The median age was 60 years (range 46—70 years), all
were male, median Charlson Comorbidity index was 3 (range
3-6), Median ASA was 1 (range 1-3) and median BMI was
251 kg/m” (range 181-316 kg/m?) (Table 1). Two patients had
rectal cancer with local extension, two patients had prostate
cancer with local extension while three patients had dual
rectal and prostate cancer. Three patients underwent APR
plus cystoprostatectomy (CP) and ileoconduit (IC) formation,
two patients underwent APR plus en bloc prostatectomy
and vesicourethral anastomosis and two patients underwent
ultra-low anterior resection (ULAR) plus en bloc prostatec-
tomy (Table 2).

2. Post-operative outcomes

Post-operatively, all patients were monitored in intensive-
care. No cases suffered cognitive compromise as a result of
prolonged Trendelenburg positioning. There was one vesico-
urethral anastomotic leak occurred in a patient who un-
derwent ULAR and prostatectomy and bilateral ureteric
re-implantation requiring rigid cystoscopy and bilateral

Fig. 2. In case of ultra-low anterior re-
section with colo-anal anastomosis, an
omental flap is inserted between the
both digestive and urinary fistula. (A)
First, the omental flap is tunneled pos-
teriorly to the bladder toward the pel-
vis. (B) Then the omental flap is sutured
anterior to the colo-anal anastomosis
before performing the urethra-vesical
anastomosis.
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Table 1. Key demographic, operative, post-operative and oncological
outcome data

Variable Value
Age (y) 60 (46-79)
Sex (male/female) 7/0
Body mass index (kg/m’) 25.1(18.1-31.6)
ASA score (1/2/3) 3/3/1
Charlson Comorbidity index 3 (3-6)
Distance from anal verge of colorectal Ca (cm) 4(1-7)
Operative time (min) 485+157
Length of stay (d) 9(6-34)
Clavien-Dindo classification grade (I/11/11) 4/3/0
Colorectal oncological margins (mm) 3.5(0.7-8.0)
Grade of total meso-rectal excision (Ill/11/1) 6/1/0
Adjuvant therapy (yes/no) 4/3
Neoadjuvant therapy (yes/no) 5/2
Recurrence 3
Recurrence location (local/systemic) 2/3
Time to recurrence (mo) 22 (21-24)
Death 1

Values are presented as median (range), number only, or meanztstan-
dard deviation.
Ca, cancer; ASA, American Society of Anesthesiologists.

ureteric catheter insertion. Two patients developed urinary
tract infections (UTIs) while 3 patients were managed con-
servatively for ileus. Median time to bowel motion was 4
days (range 1-8 days), no patients required post-operative
transfusions or prolonged intensive care unit (ICU) stay.
Median length of stay was 9 days (range 6-34 days), median
ICU length of stay was 1 day (range 1 day).

3. Oncological outcomes

All patients had clear urological margins. With respect to
colorectal margins, one patient was considered R1 as the cir-
cumferential margin was 0.7 mm (total mesorectal excision
grade 3), with a median colorectal margin of 35 mm (range
0.7-80 mm). Six out of seven patients had complete (grade
3) total meso-rectal excision, one had grade 2. Three out of
six patients who underwent lymph node dissection had posi-
tive pelvic nodes. Three patients experienced recurrence at a
median of 22 months (range 21-24 months) post-operatively
with recurrence experienced in one advanced rectal adeno-
carcinoma, one advanced prostate cancer, and one dual rectal
and prostate cancer. Of the three recurrences, one was sys-
temic whilst two were both local and systemic. One local re-
currence represented a right internal iliac node in a patient
that did not undergo concurrent lymph node dissection. The
other patient with local recurrence had disease characterized
by a large left lateral pelvic soft tissue mass that was avid
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on flurodeoxyglucose positron emission tomography. These
findings, along with location of systemic disease are charac-
terized in Table 2. One patient died from locally advanced
dual rectal and prostate cancer leading to small bowel ob-
struction and aspiration pneumonitis 31 months after the

surgery.

DISCUSSION

We present here a large single case-series of robotic pel-
vic exenteration and extended pelvic resections for synchro-
nous or locally advanced urological and/or rectal malignan-
cies. Pelvic exenteration and similar resections are complex
surgeries used for locally advanced pelvic malignancies that
involve multi-visceral resection with the goal of achieving
negative resection margins [10,11]. It is traditionally per-
formed as open surgery and has been associated with high
morbidity and mortality [11] Indeed, in the past, pelvic exen-
teration was initially intended as a palliative procedure and
had high operative mortality [11]. With medical advance-
ment, there has been a shift to curative intent and operative
mortality has been reported as less than 5% with overall
5-year survival of more than 50% in many recent studies [11]
The invasiveness of the procedure however remains prob-
lematic, with high rates of complication including anasto-
motic fistulas reported in the post-operative period.

Recent times have seen a trend towards minimally in-
vasive surgical techniques such as laparoscopic and robotic
surgery [11] There is good evidence supporting a laparoscopic
approach to localized rectal cancer with multiple multicen-
tre trials having demonstrated similar oncological outcomes
[10] A smaller body of evidence supports a robotic approach
to these cases [11,12] In the field of Uro-Oncology, the use
of robotic surgery for localized prostate and bladder cancer
has evidence for equivalent or non-inferior operative, peri-
operative and oncological outcomes [7,13] For advanced pel-
vic malignancies requiring exenterative surgery, there exists
a number of studies regarding the use of laparoscopic pelvic
exenteration for primary gynaecological and urological ma-
lignancy, and isolated case reports for rectal cancer. Robotic
approach to pelvic exenteration has not been well described
in the literature, but could theoretically be beneficial given
the improved access and visualization of robotic surgery in
the pelvis.

The current case series is among the largest to date that
evaluates outcomes following robotic pelvic exenteration. We
have found the robotic approach to pelvic exenteration and
extended pelvic resections to be feasible (Table 1). While lap-
aroscopic surgery has been limited in exenterative surgery
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by limited visualization, mobility and dexterity deep in the
pelvis, robotic surgery has an enhanced three-dimensional
view and superior ergonomics which allow for enhanced
dissections. Intra-operative outcomes were acceptable, while
only one grade IIT Clavien—Dindo complication was encoun-
tered. No patients required post-operative transfusions and
the median length of stay 9 days (range 6-34 days). Of our
series, 85.7% had clear colorectal and all had clear urological
margins though there were three cases of recurrence (two of
which were local) and one death which was related to pri-
mary malignancy.

Review of the literature pertaining to robotic pelvic ex-
enteration identified three articles and seven patients (Table
3) [1014,15] These cases did not demonstrate any significant
differences in patient demographic data or peri-operative
outcomes to the reported case series. Oncological outcome
data was generally lacking and could not be included in this
literature review, although 85.7% of cases did achieve nega-
tive surgical margins. Similarly, long term follow-up data,
perhaps the most meaningful, was not included in any case
included in the meta-analysis and therefore cannot be com-
mented on. Recurrence and survival data are particularly
significant for evaluation of the success of pelvic exentera-
tion surgery and the absence of this data is a significant
limitation that makes it very difficult to assess overall
outcomes following robotic approach to pelvic exenteration.

ICUROLOGY

Similarly, functional outcomes following pelvic exenteration
have not been assessed by the cases included in the litera-
ture review, but form an important parameter used to gauge
the success of this procedure.

On comparison with historical open exenteration meta-
analysis data by Platt et al. [9], and additionally multicenter
cohort data from the PelvEx collaborative and single centre
cohort data from Quyn et al. [16], the robotic exenteration
case series compares favourably in peri-operative outcome
measures including estimated blood loss, length of stay and
return to theatre (Table 4) [9,16] Platt et al. [9] analyzed 1,016
patients from across 16 studies and the PelvEx collaborative
included 1,184 patients from 27 centres. Both studies includ-
ed complex resections including sacrectomy which should
be kept in mind when drawing comparison [9,16] Quyn et
al. [16] reports the outcomes of 104 exenterations for locally
advanced primary rectal cancer and is generally comparable
across clinico-histopathological parameters [16]. Drawing
meaningful oncologic comparisons from these series is not
suitable given the variation in disease processes between the
published data. Specifically, the previous pelvic exenteration
data pertains to a single locally advanced disease process,
while our series pertains to synchronous primary tumours.
The current series reports one case of recurrence with the
remainder locally advanced primary or synchronous pri-
mary rectal or prostate malignancy.

Table 4. Comparison of outcomes between case series, review of literature of robotic pelvic exenteration and open pelvic exenteration

Literature review of

Variable Case series robotic exenteration Platt et al. [9] Quynetal.[16]  PelvEx Collaborative

Sample size 7 7 1,016 104 1,184
Age (y) 60 (46-79) 57 (41-78) 59 (50-65) 62 (27-86) 63 (IQR, 56-69)
Sex (male/female) 7/0 7/0 640/376 54/50 752/432
Body mass index (kg/m’) 25.1(18.1-31.6) 22.9(18-27) - - 25 (22-28)
ASA score (1/2/3/4) 3/3/1/0 2/0/0/0 - 17/54/17/0 -
Charlson Comorbidity index 3(3-6) 2(2-3) - - -
Operative time (min) 485+157 522+133 444 (266-726) 438 (132-930) 509+201
Blood loss (mL) 375 (0-1,000) 600 (300-800) 2,114 (540-7,550) 1,500 (100-13,000) -
Length of stay 9 (6-34) 8(7-28) 18 (9-49) 19 (7-97) 15 (IQR, 10-46)
Clavien-Dindo Classification 7/0 IVAl 380/280 -/8 -/380

Grade (I-11/111-1V)
Return to theatre (%) 0.0 0.0 14.6 5.0 7.2
30 day mortality (%) 0.0 0.0 0.0 (0.0-8.7) 1.0 1.8
RO resection (%) 85.7 85 74 86 55.4
Adjuvant therapy (yes/no) 4/3 3/7 - - -
Neoadjuvant therapy (yes/no) 5/2 4/7 - - 614/515
5 year survival (%) 85.7 100.0 320 ¥ 22.5

Values are presented as number only, median (range), mean+standard deviation, percent only, or median only.
ASA, American Society of Anesthesiologists; IQR, interquartile range; -, not available.

*Denotes missing data.
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Robotic extended pelvic resection and exenteration

Table 5. Comparison of complications between case series, review of literature of robotic pelvic exenteration and open pelvic exenteration

Complication

Variable Current series

(n=7)

Robotic exenterations
in the literature (n=7)

Platt et al. [9] Quynetal.[16] PelvEx collaborative
(n=1,016) (n=104) (n=1,184)

lleus 4 0
UTI

Pneumonia

Wound infection/dehiscence
Anastomotic leak

VTE

Abdominal sepsis /abscess
Line sepsis

AKI

Cardiac event

CVA

Organ failure

Return to theatre

Return to ICU

Total Clavien—Dindo I/1l

Total Clavien—Dindo IIl/IV

1
0
1
1
0
1
0
0
0
0
0
0
0
2
1
Death within 30 days 0

O O N O ©O O OO O oo o o —= = OoOoN

'
H W U
'

!
- G = =
!

381 41 -
348 8 380
- 1 21

Values are presented as number only.

UTI, urinary tract infections; VTE, venous thromboembolism; AKI, acute kidney injury; CVA, cerebrovascular accident; ICU, intensive care unit;

-, not available.

The current series reports a higher proportion of Cla-
vien—Dindo grade I-II complications compared to Platt et
al. [9], however this may have been secondary to enhanced
reporting of minor complications in the case series, with the
majority of the complications accounted for by ileus and
UTL and many larger studies (including the cohort studies
used for comparison) only reported on the major complica-
tions (Table 5). Indeed, Quyn et al. [16] have not reported
any cases of ileus or UTIL which may suggest these weren’t
considered minor complications. There was a higher propor-
tion of Clavien—Dindo grade III-IV complications, returns
to theatre and ICU in the open exenteration studies. Fur-
thermore, there were improved rates of RO resections and
5 years survivals, although comparison are not definitive
given the limitation of sample size in the robotic exentera-
tion case series, and it is difficult to attribute any statistical
significance to these findings at this stage.

Despite the promise of this approach, there are inherent
limitations of a case series including small sample size, ret-
rospective design and selection bias, mean that meaningful
outcomes are difficult to draw from this data set. All cases
where discussed at multidisciplinary meeting, however due
to the lack of uniformity in the primary disease, variations
in neoadjuvant and adjuvant therapy protocols occurred.
Long term functional outcomes and perineal morbidity

Investig Clin Urol 2021;62:111-120.

were not recorded and thus cannot be commented on in the
current manuscript. The lack of data pertaining to recur-
rence, survival and function is a significant limitation for a
procedure of this nature. Further, data from our institution
pertaining to open exenteration and extended resections
were not available for comparison with the current series.
Subsequently, definitive comments on the overall safety
and success of a robotic approach have to be cautious until
a greater number of cases are made available for critical
appraisal. Based upon this small case series however we feel
that robotic approach to pelvic exenteration has the poten-
tial to produce acceptable outcomes and warrants further
Investigation.

CONCLUSIONS

The results from our cohort of robotic pelvic exentera-
tion and extended pelvic resections suggest it may be a fea-
sible approach for selected patients to treat locally advanced
urological or colorectal malignancies. In terms of surgical
technique, it is possible and it demonstrates acceptable peri-
operative and morbidity outcomes and compares favorably
to the published data from open exenteration cohorts. While
it is difficult to draw meaningful conclusions from the cur-
rently available evidence, the advantages of robotic surgery
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with its minimally invasive approach has the potential to
benefit patients undergoing this highly complex and morbid
procedure, and therefore warrants further investigation.
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