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Objective: The aim of our study is to describe
the use of posterior muscle-fascial reconstruc-

tion during urethro-ileal anastomosis in bladder cancer (BC)
patients submitted to robot-assisted radical cystectomy (RC) with
orthotopic neobladder (ON) and its role in facilitating day- and
night-time continence recovery during a 12-month follow up.
Materials and methods: We prospectively collected data from 42
consecutive patients who underwent RARC with totally intracor-
poreal ON and extended pelvic lymph node dissection (PLND)
at our Institution from June 2014 to October 2017.
Prior to the urethro-neobladder anastomosis we reconstructed
the Denonvilliers Fascia (DF) as previously described for radical
prostatectomy using a bidirectional barbed suture. Day and
night-time recovery rates were reported at 3, 6 and 12 months
after surgery, with continent patients being those using either no
urinary pads or 1 safety pads.
Results: Median age at surgery was 63 yrs, 41 (97.6%) patients
were male. 28 (66.7%) patients presented a clinical T2 disease.
Median operative time and median ON reconstruction time were
450 minutes and 180 minutes respectively. 13 (31%) individuals
had non-organ confined disease, with 11 (26.2%) patients with
positive lymph nodes (median 3 positive lymph nodes) and 2
(4.8%) with non-urothelial cancer at final pathologic examina-
tion. Median hospital stay and median catheterization time were
7 (IQR 7-8) and 21 (IQR 19-22). During first 30 post-operative
days we recorded 7 (16.7%) low-grade Clavien and 2 (4.8%)
IIIa Clavien complications, whereas between 30 and 90 post-
operative days we recorded 4 (9.5%) low-grade, 4 (9.5) IIIa and
1 (2.4%) IIIb complications. Day-time and night-time continence
rates were 61.9% vs 52.4%, 73.8% vs 64.3% and 90.5% vs 73.8%
at three, six and twelve months follow up. Day-time continence
was significantly superior in the younger group (97% vs 57%,
p 0.01); night-time continence rates were also superior among
< 70 yrs patients, despite not reaching statistical significance
(77% vs 57%, p 0.3).
Conclusions: Posterior muscle-fascial reconstruction aids conti-
nence recovery in BC patients undergoing RARC with ON,
with younger and fitter patients most benefitting from ON recon-
struction.
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IntroductIon
Radical cystectomy with pelvic lymph node dissection
represents the gold standard treatment for muscle-inva-
sive bladder cancer (1). Despite ileal conduit (IC) being the
most commonly performed type of urinary derivation
(UD), orthotopic neobladder (ON) reconstruction might
lead to a better quality of life, mainly due to a better
preservation of patient’s self-image, especially among
younger individuals (2). Robot-assisted radical cystectomy
(RARC) was first described more than 10 years ago and is
steadily gaining popularity among tertiary care centers,
but most cases of ON are performed through a mini-
laparotomy (3, 4). Totally intracorporeal robot-assisted
ON have been shown to be comparable in terms of uro-
dynamic profiles to open ON, as high-volume and low-
pressure reservoirs, despite worse continence rates during
the first months after surgery (5). Continence rate usually
improve throughout follow up, as the ON requires
months to reach its full functional capacity, with 75-95%
and 50-85% day-time and night-time continence rates at
long term follow-up, respectively (6-8). The aim of our
study is to describe our novel technique to perform ure-
thra-neobladder anastomosis and to present its functional
results through a 12 months follow-up, with particular
regard to day-time and night-time continence rates. 

MaterIals and Methods
We prospectively collected data from 42 patients who
consecutively underwent RARC with pelvic lymph node
dissection (PLND) and totally intracorporeal orthotopic
neobladder (ON) reconstruction from June 2014 to
October 2017 at our Institution. Every surgical proce-
dure was performed by 2 surgeons (AP and AS) with
previous experience of urologic robot-assisted surgery.
The first procedures were performed after completing a
modular training program under a skilled surgeon (PW)
(9). Surgeons from a second Tertiary Center participated
as table-assistants, after a week of video sessions, as a
part of a structured modular training to gradually master
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the technique. For each patient we prospectively report-
ed intra- and peri-operative data, with complete patho-
logic data. Complications were stratified as early, during
first 30 post-operative days, and late, from 30 to 90 post-
operative days, and were graded according to Clavien-
Dindo classification. Day-time and night-time conti-
nence were evaluated at 3, 6 and 12-month follow up.
Continence was defined as the need for 1 safety pad or
urine loss inferior than 10 g at pad test (10).

Indications
RARC with ON was proposed to patients with either
muscle-invasive bladder cancer (MIBC) or non-muscle-inva-
sive bladder cancer (NMIBC) with high risk features,
namely high-grade tumour with carcinoma in situ (CIS),
recurrent high-grade disease after bladder instillations
with Bacillus Calmette-Guerin (BCG), multiple and/or
large high-grade tumours, recurrent multifocal large
low-grade tumours (11, 12). Previous abdominal surgery
wasn’t considered as an absolute contraindication for
robotic surgery, albeit it could lead to sometimes long
pre-operative laparoscopic lysis of peritoneal adher-
ences. The presence of tumour of the prostatic urethra
leads to a higher chance of urethral lesions, although it is
not considered as an absolute contraindication for ON
reconstruction (13). An intra-operative frozen section
was performed to exclude tumour localization of the ure-
thral stump, despite missing 33% of CIS at this site (14).
As commonly scheduled to prostate cancer patients
undergoing radical prostatectomy (RP), pre-operative
mpMRI was performed to determine the extent of nerve-
sparing (NS) surgical plan in younger and sexually active
individuals (15). Compromised renal and/or hepatic
function were considered as excluding factors for ON
reconstruction, as well as severe chronic bowel inflam-
mation. Age and previous abdominal radiotherapy were
not considered as absolute contraindications, although
elderly patients share a higher risk of enuresis and night-
time incontinence (8, 16-18).

Surgical procedure
With the patient in steep Trendelenburg position we per-
form trans-peritoneal approach using Da Vinci Xi®

Surgical System (Intuitive Surgical, Sunnyvale, CA, USA).
The ureters are isolated from 4-5 cm below the pelvic-
ureteral junction to the Waldeyer’s sheath, where they
are clipped using 2 Hemo-Locks®. The left ureter is trans-
posed through the sigmoid mesocolon. The radical
cystoprostatectomy with extended pelvic lymph node
dissection is performed as previously described (19, 20). 
For the only female patient included in our study the
uterus and the ovaries were removed along with the
anterior wall of the vagina, whose identification was
eased by manipulating a sponge in the vagina. After
proper examination, no signs of tumour invasion of the
vaginal walls were detected, thus allowing us to also pre-
serve the autonomic nerves that run through its lateral
walls. The vaginal edges were finally closed using a
“clam-shell technique” (20).
Uni- or bilateral nerve-sparing was performed whenever
oncologically safe, according to pre-operative mpMRI
results. During the initial part of radical cystectomy, the

peritoneum was incised just below the tips of the semi-
nal vesicles to expose the Denonvilliers’ fascia (DF). In
case of nerve-sparing procedures the fascia was then
opened and a surgical plane between DF and the rectum
was developed uni or bi-laterally, as performed during
robotic prostatectomy (21).
It is essential to spare as much as possible the rhab-
dosphincter as well as distal urethra, to maintain an ade-
quate closure pressure. After dissection of the prostatic
apex, a frozen section of the distal urethra is performed
to exclude urethral tumours. Each patient also under-
went extended PLND, including external as well as inter-
nal and common iliac lymph nodes (LN), obturator fossa
and pre-sacral area LN. After removal, the cystoprostate-
ctomy specimen and LN are placed in two different
impermeable bags to avoid leakage of neoplastic cells.
The Da Vinci Xi® is then un-docked, and patient position
is flattened to around 10-15° of Trendelenburg to pro-
ceed with the reconstructive phase.

Anastomosis technique and totally intracorporeal
neobladder reconstruction
After further docking of Da Vinci Xi® Surgical System, a
distal ileal segment is mobilized to reach down the ure-
thral stump. Using a 35 or 45 cm bidirectional barbed
suture 3/0 (Filbloc® Assut, Europe) as a first step we stitch
the Denonvilliers Fascia (DF) with both needles, as per-
formed during urethro-vesical anastomosis of radical
prostatectomy (RP) (21-23). Using the left needles, the DF
is gently transposed to the fibrous part of the sphincter
with to bites from left to right. The DF is then firmly
attached to the fibrous sphincter using the right end of
the suture. In our opinion, this step is as important dur-
ing ON as for RP. The distribution of tensions will
reduce the tractions upon the urethro-ileal anastomosis,
limiting urinary leakages and facilitating urinary conti-
nence recovery. A 20 F opening is then created on the
anti-mesenteric edge of the lower ileal segment using
robotic scissors. During the second step, the left end is
used to approximate the posterior side of urethral stump
to the lower margin of the 20 F opening of the ileal seg-
ment using two bites from left to right. With the right
end the posterior distal urethra is sutured to the lower
margin of the ileal opening. During the third step the
urethro-ileal anastomosis is then completed stitching the
anastomosis anticlockwise from 5’ to 12’ using the right
end and clockwise from 7’ to 12’ using the left end
according to Van Velthoven technique. A 20 F tri-lumen
catheter is then placed through the anastomosis. The ON
is then completed according to the technique described
by Hosseini using a 50 cm distal ileal segment with a full
intracorporeal approach (20).

Statistical analysis
Continuous variables were reported as medians with
interquartile ranges (IQR) and categorical variables were
described as frequencies with percentages. Chi-square
was used to compare day- and night-time urinary recov-
ery rates among patients aged < 70 yrs and those ≥ 70
yrs, using a one-tailed 95% confidence interval.
Statistical analysis was performed with Statistical Package
for Social Science (SPSS) v 21 for Macintosh.



results
Table 1 depicts pre-operative features. 41 out of 42
patients were male, with median age of 63 yrs, median
American Society of Anaesthesiology (ASA) score of 2 and
median BMI of 26.
28 (66.7%) had MIBC with 11 individuals (26.2%) with
associated CIS; 39 BC patients (92.9%) had a high-grade
disease, 15 (35.7%) were submitted to intravesical instil-
lations of BCG and 14 (33.3%) underwent a cycle of adju-
vant chemotherapy. Median operative time was 450 min-
utes (Table 2), with median cystectomy time of 120 min-
utes, median PLND time of 90 minutes and median ON
reconstruction time of 180 minutes. Median estimated
blood loss (EBL) was 225 ml, 3 (7.1%) patients received
intra-operative blood transfusions, 17 (41.5%) and 7
(17.1%) underwent bilateral and unilateral NS preserva-
tion, respectively. No patient was converted to laparotom-
ic cystectomy. 2 (4.8%) patients had CIS at final patholo-
gy, 8 (19%) had T0 disease and 13 (31%) had non-organ-
confined BC; 9 (21.4%) patients had concomitant CIS, 1
(2.4%) had positive BC margins and 2 (4.8%) individuals
presented a squamous cell carcinoma (SCC). Each patient
underwent extended PLND, with a median of 31 lymph
node (LN) retrieved. 11 patients had positive lymph nodes
at final pathology, with a median of 3 (IQR 1-9) LN
involved. 17 (41.4%) patients had concomitant prostatic
carcinoma (PC), with 12 (29.3%) Gleason grade 1 and 5
(12.2 %) grade 2 disease, respectively, and just one case
(2.4 %) of positive surgical margins for PC.
Post-operative data are shown in Table 3. Median hospi-
tal stay was 7 days (IQR 7-8). Median catheterization
time was 21 days (IQR 19-22). During first 30 post-
operative days we recorded 7 (16.7%) low Clavien grade
complications and 2 (4.8%) grade IIIa complications,

with 4 (9.5%) individuals who were re-admitted at our
Institution. Between 30 and 90 post-operative days 4
(9.5%) low grade Clavien complications were registered,
with 4 (9.5%) grade IIIa complications and 1 (2.4%) IIIb
complication (due to urinary leakage from the ON), with
a total of 7 patients re-admitted at our Institution. No
patients deceased during first 90 post-operative days. 22
(55.3%) patients reported regular sexual intercourses
after 90 post-operative days with oral phosphodi-
esterase-5 inhibitors (PDE 5).
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Table 1. 
Patients’ demographic and pre-operative data.

Table 2. 
Patients’ peri-operative data.

number of patients (%) ￼ 42 (100)
sex (%)

Male 41 (97.6)
Female 1 (2.4)

age at surgery
Median 63
IQR (59-68)

asa score
Median 2 
IQR 2 2-3

BMI
Median 26
IQR 23.6-28

Pre-operative stage
CIS 3 (7.1) 
Ta3 (7.1) 
T1 8 (19) 
T2 28 (66.7) 
T3-T4 0 (0)

Pre-operative grade
Low grade G1-G2 (%) 3 (7.1) 
Highgrade G3 (%) 39 (92.9)

concomitant cIs (%) ￼11 (26.2)
Previous BCG instillation 15 (35.7)
Neo-adjuvant CHT (%) 14 (33.3)

IQR: Interquartile range; ASA: American Society of Anesthesiology; BMI: Body mass index; 
CIS: Carcinoma in situ; BCG: Bacillus Calmette-Guérin; CHT: Chemotherapy.

total operative time (min)
Median 450 
IQR 410-480

cystectomy time (min)
Median 120
IQR 80-150

Plnd time (min)
Median 90
IQR 80-110

on time (min)
Median 180
IQR 120-240

estimated blood loss (ml)
Median 225
IQR 127.5-312.5

Intraoperative blood transfusions (%) ￼3 (7.1)
conversion to open surgery (%) 0 (0)
ns procedure (%)*

No NS 17 (41.5)
Unilateral NS 7 (17.1) 
Bilateral NS 17 (41.5)

Pathologic stage (%)
CIS 2 (4.8) 
T0 8 (19)
T1 9 (21.4)
T2 10 (23.8) 
T3 9 (21.4)
T4 4 (9.5)

concomitant cIs (%) 9 (21.4)
Positive surgical margins (%) 1 (2.4)
hystotype (%) 

No tumor 8 (19) 
TCC 32 (76.2)
SCC 2 (4.8)

Plnd (%) ￼42 (100)
number of ln retrieved

Median 31
IQR 24-37

n+ (%) 11 (26.2)
number of positive ln #

Median 3
IQR 1-9

Incidental Pca (%)* 17 (41.4)
Gleason grade group* 

1 12 (29.3)
2 5 (12.2)
3-5 0 (0.0)

Positive Pca margins (%) ** 1 (6%)

IQR: Interquartile range; PLND: Pelvic lymph node dissection; ON: Orthotopic neobladder; 
NS: Nerve-sparing; CIS: Carcinoma in situ; TCC: Transitional cell carcinoma; 
SCC: Squamous cell carcinoma; LN: Lymph node; PCa: Prostate cancer.
* Among male patients; ** Among male patients with concurrent PCa; 
# Patients with positive lymph nodesy.
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Continence recovery
Table 4a depicts overall urinary recovery rate, with
61.9%, 73.8% and 90.5% continent patients during day-
time at 3, 6 and 12 months, respectively; night-time con-
tinent patients also increased during our 12-month fol-
low-up, with 22 (52.4%), 27 (64.3%) and 31 (73.8%)

continent patients at 3, 6 and 12 months as the ON grad-
ually reached its full functional capacity.
After stratifying 12-month continence rates according to
age at surgery (namely < 70 yrs vs ≥ 70 yrs, Table 4b) day-
time continence was significantly superior in the younger
group (97% vs 57%, p 0.01); night-time continence rates
were also superior among < 70 yrs patients, despite not
reaching statistical significance (77% vs 57%, p 0.3).

dIscussIon
In the past decade, many surgeons tried to translate dif-
ferent types of ON, formerly proposed for open radical cys-
tectomy (ORC), for RARC, in order to simplify technique,
thus reducing operative times, and to obtain better func-
tional outcomes. The lack of tactile feedback demands a
careful manipulation of the bowel down to the deep
pelvis, with steep Trendelenburg position. No cases of
colonic ON have been described with robotic surgery;
each reported technique describe a refluxing uretero-ileal
anastomosis (3). Pruthi et al. described a novel technique
for robotic neobladder, a U-shaped reservoir without
bowel cross-folding and using a stapler device to reduce
intraoperative time (24). As evidenced by other authors,
also in our series ON reconstruction is the most time-con-
suming step during RARC, with a median time of 180
minutes, compared to 120 minutes for radical cystectomy
and 90 minutes for extended PLND. Although operative
times should lower by gaining more experience with this
procedure, this phase is indeed a limiting step for a wide-
spread diffusion of this technique. The lack of cross-fold-
ing and the use of a stapler device could however trans-
late in a quicker renal impairment due to higher reservoir
pressures and a higher rate of neobladder calculi respec-
tively. As recently evidenced by RAZOR randomized con-
trolled trial, RARC is not related to fewer early and late
post-operative complications than ORC. Despite longer
operative times than ORC, RARC is related to a lower
EBL, lower blood transfusion rate and shorter hospital
stay, with comparable oncologic outcomes (25). 
Previously, Bochner and al. reported similar outcomes in
terms of comorbidities and mortality between ORC and
RARC with extracorporeal ON, with higher costs related
to robotic surgery (26). During first 90 post-operative
days, we recorded 11 Clavien low-grade complications
and 7 grade III complication, of those only one was sub-
mitted to a further surgical procedure under general anes-
thesia to repair a urinary fistula. Ureteral strictures repre-
sent the most frequent long-term complications after RC
with different types of UD, with subsequent loss of renal
functions, upper urinary tract infections and need for fur-
ther invasive procedures. The exact cause for ureteral
strictures is unclear but anastomotic ischemia has been
proposed as the main factor contributing to their relative-
ly high incidence.(27) In our series 3 (7%) patients devel-
oped ureteral strictures during our 3-month follow up,
with available literature reports of 5% to 10% of ureteral
strictures after RC with uretero-ileal anastomosis; pre-
operatively dilated ureters are more likely to develop stric-
tures months after surgery (28, 29).
The management of ureteral strictures is mostly endo-
scopic and laparoscopic/robot-assisted among Tertiary

hospital stay (days)
Median 7
IQR 7-8

catheterization time (days)
Median 21
IQR 19-22

< 30-day clavien grade complications
0 33 (78.6)
I 5 (11.9)
II 2 (4.8)
IIIa 2 (4.8)
IIIb 1 (2.4)
IV-V 1 (2.4)

< 30-day complications (%)
Lymphocele 3 (7.1)
Ureteral stent displacement 1 (2.4)
UTI 3 (7.1)
Paralytic ileus 1 (2.4)
Uretero-ileal anastomosis stricture 1 (2.4)

> 30-day re-admission rate (%) 4 (9.5)

> 30 and < 90-day clavien grade complications
0 33 (78.6)
I 2 (4.8)
II 2 (4.8)
IIIa 4 (9.5)
IIIb 1 (2.4)
IV-V 0 (0)

> 30 and < 90-day complications (%)
Lymphocele 2 (4.8)
Uretero-ileal anastomosis stricture 2 (4.8)
UTI 2 (4.8)
Acute retention of urine 2 (4.8)
Urinary leakage 1 (2.4)

> 30 and < 90-day re-admission rate (%) 7 (16.7)

90-day mortality (%) 0 (0)

Potency rate* 22 (53.7)

IQR: Interquartile range; UTI: Urinary tract infection;
* Among male patient.

Table 3. 
Post-operative and within-90 post operative days features.

Table 4a. 
Overall day- and night-time continence rate at 3, 6 and 12-
month follow up.

Table 4b. 
Day- and night-time continence rates at 12 months stratified
according to age at surgery.

3 months 6 months 12 months

day-time continence 26 (61.9) 31 (73.8) 38 (90.5)

night-time continence 22 (52.4) 27 (64.3) 31 (73.8)

< 70 yrs ≥ 70 yrs p-value

day-time continence 34 (97.2) 4 (57.1) 0.01

night-time continence 27 (77.1) 4 (57.1) 0.3



Care centers, thus reserving laparotomic surgery to a
small number of patients (30).
All-grade Clavien complication rate was 48.9%, which is
slightly lower than reported > 60%, with up to 7% of
mortality in some series, which could proof a good
patient selection for ON reconstruction, as further con-
firmed by a median hospital stay of 7 days. Moreover,
median EBL and intraoperative transfusion rates were
exceptionally lower than those reported by other authors
for totally intracorporeal ON (31, 32).
The choice of ON has to be carefully discussed with the
patient, with many variables such as age, pre-operative
cognitive function, general health, comorbidities, disease
stage, post-operative rehabilitation, that are needed to be
taken into account when deciding the most suitable type
of UD (33, 34). Indeed, younger and fitter patients with
low tumour burden are the most likely to benefit from
ON reconstruction, with better continence rates and
higher QoL scores during follow-up (2). Urethro-ileal
anastomosis is a crucial step during ON reconstruction. 
A tension-free anastomosis is paramount to prevent stric-
tures and urinary leakages from the urethro-ileal anasto-
mosis. A proper preservation of the external urinary
sphincter when dissecting the prostatic apex and the
identification of an ileal segment with an adequately long
mesentery are crucial to reduce as possible tension when
suturing ON to the membranous urethra (3). The length
of membranous urethra has been itself identified as a very
important parameter to predict good continence recovery
rates after RP (35). In this context, posterior musculofas-
cial reconstruction with subsequent urethro-ON anasto-
mosis using a bidirectional barbed suture, as described
for RP, limits tension upon the anastomosis, thus reduc-
ing urinary leakages and acute urinary retentions related
to strictures (21, 22, 36). In our series, despite a relative-
ly short follow-up, we registered only one case of acute
urinary retention and only one urinary leakage, which
needed a further surgical procedure to repair the fistula.
Continence rates at 12 month-follow up were in line with
those previously reported for ORC of 75-95% and 50-
85% continence rates during day-time and night-time,
respectively (8). After stratifying 12-month recovery rates
according to age at surgery, day-time and night-time con-
tinence rates were superior for patients aged < 70 yrs,
despite night-time continence couldn’t reach statistical
significance due to the low number of elderly patients.
Many authors indicated urinary leakage to be the main
culprit of lower QoL scores for patients submitted to ON
versus those with IC (37, 38). A complete recovery of uri-
nary continence after radical cystectomy with ON is
deeply connected to the full maturation of the newly cre-
ated reservoir. The estimated time to reach a 300-500 ml
is around 8 months. Elderly patients are more likely to
experience incontinence due to apoptosis of rhab-
dosphincter cells, with reduced urethral closure pressure,
lower sphincter length and progressive denervation of the
membranous urethra. Furthermore, nerve-sparing tech-
niques have been found to improve continence rates in
patients with ON (6, 7, 39). According to the epidemio-
logical studies 5% of individuals newly diagnosed with
PCa declared incontinence prior to any surgical proce-
dure regardless of age, with older individuals with other

urinary disturbances reporting even pre-operative higher
incontinence rates (40). Hence, an accurate assessment of
urinary continence in patients undergoing RC with ON
should be explored, as incontinent patients wouldn’t ben-
efit from an orthotopic reconstruction. At last, potency
rates were exceptionally good, as 22 out of 24 male
patients who underwent uni- or bilateral nerve sparing
procedures regular sexual intercourses w/o oral medica-
tions with PDE5-I, which further confirms a proper
patient selection for this kind of procedure. The main
limitations of this study are the relatively small cohort of
patient, the lack of a control group, a relatively short fol-
low-up especially for long-term complications and per-
haps the lack of urodynamic studies.

conclusIons
Posterior musclefascial reconstruction before performing
urethro-ileal anastomosis helps improving urinary conti-
nence in patients undergoing RARC with ON, with com-
parable results to ORC. A proper patient selection is
paramount to fully benefit from ON, with younger and
fitter patients experiencing better continence and poten-
cy rates. Further studies will be needed to assess whether
a posterior reconstruction could translate in changes of
the urodynamic profile.
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