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Abstract: Background: Robot-assisted radical cystectomy (RARC) with intracorporeal neobladder
(ICNB) remains a very complicated, technically demanding and time-consuming surgical procedure.
In the current study we describe our robot-assisted intracorporeal “Shell” neobladder reconstruction.
Methods: From January 2017 to December 2019, we performed 30 intracorporeal ileal neobladder
“Shell” reconstructions. We prospectively collected demographics and clinical and pathological
data and retrospectively analysed perioperative, functional and oncological outcomes. Results: No
conversion to open surgery or intraoperative blood transfusion was necessary. The median whole
operative time was 493 min (IQR 433–530 min), ranging from 514 min (IQR 502–554 min) recorded
during the first ten procedures to 470 min (IQR 442–503 min) of the last ten. The median estimated
blood loss was 400 mL (IQR 350–700 mL). The median length of stay was 11 days (IQR 10–17). Both
early and late complication rates were 46.7%. The high-grade early complication rate accounted for
20%, while the high-grade late complication rate was 30%. The daytime continence rate registered
was 73.3%, while night-time continence rate was 60%. Conclusions: Our results demonstrated
“Shell” neobladder reconstruction as a technically feasible procedure, with good functional outcomes
in tertiary referral centre. Longer follow-up and larger populations are needed to validate these
preliminary results.

Keywords: urinary bladder neoplasms; cystectomy; robotics; continent urinary reservoir; complications

1. Introduction

Radical cystectomy (RC) is the gold standard treatment for muscle invasive bladder
cancer (MIBC) [1]. In the last years Robot assisted RC (RARC) rate has increased, rising
from 0.6% to 32.4% of all cystectomies (2004–2017) performed in the United States [2].

Similarly, the robotic intracorporeal urinary diversion (ICUD) rate has also recently
increased as a minimally invasive alternative to open surgery. However, ICUD remains
a complicated, technically demanding and time-consuming surgical procedure [3]. The
results reported by the International Robotic Consortium demonstrated comparable oper-
ative time, less blood loss, lower blood transfusion rate and shorter length of stay when
ICUD was compared to extracorporeal urinary diversion (ECUD) [4].

Orthotopic ileal neobladder is the most used continent urinary diversion, and it is an
attractive option offered to patients who are suitable for bladder reconstruction after RC.
Apart from possible psychological and functional advantages, the first aim of neobladder
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reconstruction is to create a high-capacity reservoir, with a low endocavitary pressure, in
order to minimize possible renal damage [5]. Despite the fact that several original open
reconstructive techniques have been robotically replicated, unanimous consensus about
the perfect robot-assisted intracorporeal neobladder (ICNB) has not been achieved yet.

In the current article, we describe our robot-assisted ICNB technique, which for its
characteristic shape we named the “Shell neobladder”. In the current study, we aimed
to find a simple reconstruction technique with a limited number of sutures needed. We
reported the preliminary surgical, oncological and functional outcomes and complication
rates of the first 30 cases performed.

2. Materials and Methods
2.1. Definition of Population and Variables for Analyses

From January 2014 to December 2019, we performed more that 100 RARCs at our
institute; of these, 30 patients received the intracorporeal ortothopic ileal neobladder
“Shell” reconstruction between 2017 and 2019. All procedures were performed by three
highly experienced surgeons (O.dC., G.M. and D.B.). In particular, each of them had
previously performed at least five hundred robot-assisted urological surgeries, one hundred
open orthotopic ileal NBs and thirty RARCs. We prospectively collected data into an
electronic institutional database and retrospectively analysed these data. Least squares
linear regression tested for the estimated annual percentage change (EAPC) of neobladder
reconstruction at RARC, relative to open RC performed in the same period.

The preoperative descriptive covariates consisted of the following: age, body mass
index (BMI), clinical T-stage (Ta-Tis-T1 vs. T2) and neoadjuvant chemotherapy status (ad-
ministered vs. not administered). The intraoperative covariates consisted of the following:
operative time (min), estimated blood loss (EBL) and intraoperative transfusion rate. The
oncologic outcomes consisted of pT-stage (T0, Ta-Tis-T1, T2, T3 or T4), pN-stage (not nodal
involvement vs. nodal involvement), number of removed nodes, positive surgical margin
(PSM), tumour relapse, cancer specific (CSM) and other-cause mortality (OCM). On the
other hand, functional outcomes consisted of continence (defined as number of daily pads
used 0–1 vs. more than 1) and potency valid for penetration (erectile dysfunction (ED),
not ED or not ED with PDE5i) recovery. The postoperative covariates consisted of the
following: length of stay (LOS) and catheterization days (≤14 vs. >14 days).

The main outcomes of interest consisted of overall, early (<30 days from discharge)
and late complication (>30 days from discharge). Within complications, we examined
overall complications and specific complication subgroups. All complications were also
classified according to the Clavien–Dindo complication scale [6].

2.2. Description of the Surgical Technique

Robot-assisted radical cystectomy with orthotopic ileal “Shell” neobladder includes
several steps and can be generally divided in two phases: demolition and reconstruction of
urinary diversion. Following the description of the most important surgical steps.

Cystectomy phase: All patients are in supine position with a Trendelemburg inclina-
tion of 27 degrees. Before surgery, all pressure points are carefully padded in order to avoid
vascular or nervous injuries. Before the port placement, a bladder catheter is positioned in
order to drain it completely and to avoid inadvertent bladder leakage.

Most procedures were performed with the robot da Vinci® Xi (Intuitive Surgical Inc.,
Sunnyvale, CA, USA) due to its advanced ergonomy, although the da Vinci® Si (Intuitive
Surgical Inc., Sunnyvale, CA, USA) was used in some cases. A total of 6 ports were used,
3 for the robotic arms, 1 for the camera and 2 for the bedside assistant. Right robotic arm is
usually equipped with a monopolar scissor, large needle driver or Tip-up grasper; the left
arm is usually equipped with a bipolar robotic instrument (fenestrated bipolar, PK bipolar
or Maryland bipolar device); a robotic grasper (Cadier, Prograsp) is usually used as the
third robotic arm instrument.
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A minilaparotomy of almost 4 cm is performed 3 cm above the umbilicus, and the
Alexis® wound retractor (Applied medical, Rancho Santa Margarita, CA, USA) is posi-
tioned [7]. After pneumoperitoneum induction (a 12 mmHg pressure is used for the entire
procedure) the camera port is positioned through the wound retractor. All robotic arms
are positioned on the same line at the level of the umbilicus. The first and second arms are
positioned at 10 cm from the camera port, respectively, on the right and on the left side
relative to the umbilicus. The third arm is positioned 10 cm laterally to the second arm.
Two 12 mm assistant ports are positioned, one between camera port and first robotic arm
and the other 10 cm laterally to the first robotic arm on the same line (Figure 1).
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Figure 1. Port positioning during robotic assisted radical cystectomy.

First, extended bilateral lymphadenectomy is performed. The lymphadenectomy
boundaries are as follows: aortic bifurcation cranially, external iliac vessels laterally, internal
iliac artery medially, obturator nerve and vessels caudally. Cloquet’s lymph node is usually
removed. Second, ureters are freed up to the bladder wall and proximally closed with a
10 mm Hem-o-lock distally, and then they are cut by avoiding any urinary leakage. Third,
when RARC is performed on male patients, the Douglas peritoneum is incised, seminal
vesicles are freed and bladder vascular pedicles are ligated with Hem-o-lok and cut, or
they are coagulated and cut with vessel sealer devices. An antegrade or anteroretrograde
nerve-sparing procedure is then performed at the level of prostatic neurovascular bundles,
avoiding any thermal or electrical neural damage. Fourth, after bladder catheter removal,
the urethra is closed with a 15 mm Hem-o-lock and cut by avoiding any urinary leakage.
Finally, cystectomy is completed and the bladder is removed from the wound retractor. The
intraoperative pathological evaluation of urethral and ureteral surgical margins is always
carried out.

Reconstruction phase: During the reconstruction phase, Trendelemburg inclination is
reduced from 27 to 14 degrees. First, 40 cm of ileum was identified starting from at least
15 cm from the ileocecal valve. The ileal continuity is restored through a latero-lateral
ileal anastomosis performed with surgical staplers and reinforced with running sutures or
separate stitches. Second, the anastomosis between the urethra and the future neobladder
is performed at 20 cm of the selected ileal tract by a bidirectional barbed suture stitch. Two
running sutures, one clockwise from 6’ to 12’ and one anticlockwise, start from the posterior
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aspect of the anastomosis closing the left and right side, respectively (Figure 2A). Third,
ileum is detubularized, and the posterior plate is configured with running barbed sutures
(Figure 2B). Fourth, 10 cm of the anterior plate was sutured in order to configure a novel
neobladder neck (Figure 2C). Fifth, both ureters are anastomosed at the posterior plate of
the neobladder, configuring a modified split nipple with separate stitches. Successively,
the ureters are bilaterally catheterized with ureteral single-J stents. These stents are finally
brought outside through a suprapubic abdominal incision (Figure 2D). Lastly, the posterior
plate is folded anteriorly, remembering a shell closure, and the anterior plate is configured
with running barbed sutures (Figure 2E).
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Figure 2. Shell neobladder reconstruction sketches. (A) Anastomosis between the urethra and
the ileal tract identified for the future neobladder. (B) Configuration of the posterior plate. (C)
Configuration of the neobladder neck. (D) Ureteral-neobladder anastomoses. (E) Configuration of
the anterior plate.

Ortothopic neobladder is drained by a bladder catheter and its water-tightness is
tested. On the seventh postoperative day, the first urethrocystography is performed,
and the ureteral single-J stents are removed if no urinary leakage is present. At 14th
postoperative day, the second urethrocystography is performed and, if negative for urinary
leakage, the bladder catheter is removed.

3. Results
3.1. Preoperative and Intraoperative Characteristics of the Study Population

At our Institute, the annual rates of RARC with neobladder reconstruction (45.2–85.7%;
estimated annual percentage change (EAPC): +16.3%; 95% confidence interval (CI): 11.4–21.7,
p < 0.01) sharply increased from 2014 to 2019 (Figure 3).

The robotic intracorporeal Shell neobladder was successfully performed in all 30 male
patients without any open conversion. Demographic and perioperative data are shown
in Table 1. The median age of patients was 61 years old (interquartile range: 55–66);
median BMI was 29.9 (IQR 24.5–29.4). Ten patients had non-muscle invasive bladder
cancer and 20 patients had muscle invasive bladder cancer at transurethral resection
before RC. Half of the patients received neoadjuvant chemotherapy. Overall, median
operative time was 493 min (IQR 433–530 min). After stratification according to number of
procedures performed (first ten procedures vs. last ten procedures), the median operative
time decreased from 514 min (IQR 502–554 min) to 470 min (IQR 442–503 min). The median
estimated blood loss was 400 ml (IQR 350–700), and no intraoperative blood transfusion
was needed.
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Table 1. Preoperative and intraoperative outcomes of 30 patients with non-metastatic bladder cancer
treated with robot-assisted radical cystectomy and Shell-shape ileal ortothopic neobladder reconstruction.

Overall (n = 30)

Age (years) Median 61

IQR 55–66

Body mass index (kg/m2) Median 26.9

IQR 24.5–29.4

T-stage Ta-Tis-T1 10 (33.3%)

T2 20 (66.7%)

Neoadjuvant CHT Administered 15 (50.0%)

Not administered 15 (50.0%)

Operative time (min) Median 493

IQR 433–530

Estimated blood loss (mL) Median 400

IQR 350–700
Interquartile Range (IQR).

3.2. Postoperative Outcomes and Complication Rate

The median length of stay was 11 days (IQR 10–17), and 22 (73.3%) patients removed
the catheter at the 14th postoperative day. Early complications (<30 days) were recorded in
14 (46.7%) patients and, out of these, 6 (20%) patients had severe complications (Clavien
Dindo 3 or 4). Late complications (>30 days) were recorded in 14 (46.7%) patients and, of
these, 9 (30%) patients had severe ones (Table 2).
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Table 2. Postoperative outcomes of 30 patients with non-metastatic bladder cancer treated with
robot-assisted radical cystectomy and Shell-shape ileal ortothopic neobladder reconstruction.

Overall (n = 30)

Length of stay (days) Median 11

IQR 10–17

Catheterization days ≤14 days 8 (26.7%)

>14 days 22 (73.3%)

Complication Not occurred 22 (73.3%)

Occurred 8 (26.7%)

Early complication
(<30 days from discharge) No complication 16 (53.3%)

Clavien-Dindo 2 8 (26.7%)

Clavien-Dindo 3a 3 (10.0%)

Clavien-Dindo 3b 2 (6.7%)

Clavien-Dindo 4a 1 (3.3%)

Late complication
(>30 days from discharge) No complication 16 (53.3%)

Clavien-Dindo 1 1 (3.3%)

Clavien-Dindo 2 4 (13.4%)

Clavien-Dindo 3a 5 (16.7%)

Clavien-Dindo 3b 3 (10.0%)

Clavien-Dindo 4a 1 (3.3%)

Specific complications were reported in Table S1 (Supplementary Materials).

3.3. Pathologic, Oncological and Functional Outcomes

Pathologic, oncological and functional outcomes were described in Table 3. Six
(20.0%) patients were disease free after RARC, while 10 (33.3%) patients had pTa-Tis-
T1, and 14 (46.7%) had pT2-T3 disease. The median number of removed lymph nodes was
26 (IQR 18–34), and two (6.7%) patients had lymph node invasion. No positive surgical
margins were recorded.

Table 3. Oncologic and functional outcomes of 30 patients with non-metastatic bladder cancer treated
with robot-assisted radical cystectomy and Shell-shape ileal ortothopic neobladder reconstruction.

Overall (n = 30)

pT-stage T0 6 (20.0%)

Ta-Tis-T1 10 (33.3%)

T2 8 (26.7%)

T3 6 (20.0%)

pN-stage Absence of lymph node
invasion 28 (93.3%)

Lymph node invasion 2 (6.7%)

Number of removed lymph
nodes Median 26

IQR 18–34

Tumour relapse Yes 2 (6.7%)
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Table 3. Cont.

Overall (n = 30)

No 28 (93.3%)

Cancer specific mortality Yes 1 (3.3%)

No 29 (96.7%)

Other cause mortality Yes 1 (3.3%)

No 29 (96.7%)

Daytime continence 0–1 pad 22 (73.3%)

≥2 pads 5 (16.7%)

3 (10.0%)

Night-time continence 0–1 pad 18 (60.0%)

≥2 pads 9 (30.0%)

Not assessable 3 (10.0%)

Potency recovery Erectile dysfunction 10 (33.3%)

Potency with PDE5i 8 (26.7%)

Complete potency recovery 6 (20.0%)

6 (20.0%)

After a median follow up of 15 months (IQR 12–18), tumour relapse occurred in two
(6.7%) patients, while one (3.3%) patient died due to bladder cancer progression. One
(3.3%) patient died due to myocardial infarction.

Daytime continence was achieved in 22 (73.3%) patients, while night-time continence
in 18 (60%). However, when patients with incomplete data were removed, daytime
continence rate rose to 81%, and the night-time continence rate similarly rose to 67%
(Figure 4). At the time of the study, no patients needed self-catheterization.
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follow-up data.

Complete potency recovery was achieved in six (20.0%) patients, while eight (26.7%)
patients reported a potency recovery only after assumption of PDE5 inhibitors.

4. Discussion

RARC with ICNB is still considered a challenging procedure. In particular, intracorpo-
real reconstructive phase is limited to high volume centres, where the ICNB reconstruction
technique often replicates open surgical procedure [8]. Several intracorporeal ileal reservoir
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variants have been described in literature [9–16]. However, the spread of intracorporeal
ileal neobladder reconstruction has been slow due to the technical complexity and the
increased operative time required [17]. At our institution, we have performed more than
one hundred RARCs [18], and we struggled to understand the best and contemporane-
ously easier method to achieve a satisfactory ICNB over time. For this reason, during
the last years, we studied and replicated in depth some of the previously described tech-
niques, facing the pros and cons of each technique and pursuing the ideal robot-assisted
neobladder reconstruction.

In 2002 Gaboardi et al. reported a single case where laparoscopic radical cystec-
tomy was followed by a neobladder reconstruction with both open and laparoscopic
approaches [19]. During this procedure, neobladder posterior plate was obtained with a
unique cranio-caudal running suture, while the closure of the anterior wall was performed
with three running sutures, two latero-lateral and one cranio-caudal. The aim to reduce
the number of sutures and suture directions can be encountered in other techniques pre-
viously described. “Pyramid neobladder” [14], Gaston’s “Y-neobladder” [15] and Koie’s
technique [16] were models that guided our intentions, and for each of these techniques
we tried to keep the pros while limiting the cons. In all of these techniques the neobladder
posterior plate was synthetized with a unique cranio-caudal running suture, allowing an
easier reconstruction relative to other techniques such as Studer’s technique [9] “Padua
Ileal Bladder” [11] and “FloRIN” [15]. However, the first aim of neobladder reconstruction
is to create a high-capacity reservoir with a low endocavitary pressure. In consequence, it
is of utmost importance to achieve a spheroid shape in order to lower the endocavitary
pressures [12]. This goal cannot be achieved if both the posterior and the anterior plates
are reconfigured with a single direction running suture, as in the “Y-Pouch” technique [20].
Consequently, in the “Shell” technique, as well as in the “Pyramid” [12], Gaston’s “Y-
neobladder” [13] and Koie’s [14] reconstructions, we reconfigured the anterior plate with
two-directions running sutures in order to obtain a spheroid-like shape (Figure 5).
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However, in our study we did not report urodynamic data that supported our hy-
pothesis. Moreover, the study follow-up was not long enough to confirm this hypothesis.
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Nonetheless, no data showing pathological post voiding urinary residual and no need for
intermittent catheterization have been recorded during the patients’ follow-up. However,
a future study, such as that performed by Ferriero et al. [21] where urodynamic analyses
(i.e., uroflowmetry, cystometry and urethral pressure profilometry) are performed at dif-
ferent follow up time points (i.e., 12 and 48 months), is mandatory to demonstrate if the
Shell neobladder reaches adequate capacity and low internal pressure to protect the upper
urinary tract. In several neobladder reconstructions, ureters are spatulated and directly
anastomosed to the neobladder, without an antireflux technique or chimneys configura-
tions [13]. Moreover, in the current literature, no statistically significant differences between
antireflux and refluxing anastomosis have been shown [22]. In our reconstruction, ureters
are anastomosed to the neobladder posterior wall forming a modified split nipple with
separate stitches. Furthermore, no antireflux ureteroileal anastomosis and/or chimneys
are performed.

Radical cystectomy is a procedure that possesses high morbidity regardless of sur-
gical approach, and orthotopic neobladder is associated with higher risk perioperative
complication [23]. The risk of complication for open radical cystectomy could be more than
60% and high-grade complication up to 40% [24]. Our overall complication rate was 46.7%
with 30% of high-grade complications. The rate of complications reported in the current
study is consistent with the recommendation of Pasadena Consensus Panel, which aims at
a high-grade complication rate of 30% or lower after 100 cases per surgeon [25].

For those patients whose functional data could be retrieved, daytime continence
rate was 81% and night-time continence rate was 67% at 12 months of follow-up. It
is difficult to compare functional results with those already existing in literature, and
it is difficult to draw definitive conclusions. Functional outcomes might not only be
influenced by patient characteristics, such as existing comorbidities and prior treatments,
but also by surgeon experience, hospital volume and technique adopted. Moreover, the
difference in the definition of continence recovery used in previous studies is the major
culprit of this variability. Actually, the most used definition of daytime and night-time
continence is the number of pads needed (0 to 1 safety pad). Continence rate recorded in
the current study is comparable to those of previous studies that focused on neobladder
reconstruction at RARC. In these studies, continence rates for RARC with orthotopic
neobladder reconstruction ranged from 73.3% to 100% during the daytime and 51.4% to
73.0% at night-time [11,13,24,26–28].

Despite the novelty and strengths of our reports, important limitations need to be
acknowledged. First, our data represent a retrospective analysis with high potential for
selection biases. In particular, surgical characteristics, such as difference in reconstruction
shape and learning curve, could impair intraoperative and postoperative outcomes. How-
ever, all surgeons involved were highly experienced, thus limiting surgical residual biases.
Furthermore, biases from unassessed covariates in patient selection, such as preoperative
functional and socioeconomic status, as well as social support or lack of intraoperative data,
such as time required for neobladder reconstruction, may have affected the quality of the re-
sults. Last, we did not perform urodynamic evaluation of the neobladder. However, we did
not record pathological post voiding urinary residual or the need for self-catheterization.
Regarding complication rate, although accessible outside records were reviewed, it is
possible that some complications were missed from patients who were lost at follow-up.
Finally, quality-of-life assessments were not included due to lack of pre-intervention data
from validated surveys. In consequence, our findings require prospective validation in
future randomized trials.

5. Conclusions

Our results showed “Shell” neobladder reconstruction as a technically feasible proce-
dure, with good functional outcomes in a tertiary referral centre. Longer follow-up and
larger populations are needed to validate these preliminary results.



J. Clin. Med. 2021, 10, 3601 10 of 11

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/jcm10163601/s1, Table S1: Postoperative specific complications of 30 patients with non-
metastatic bladder cancer treated with robot-assisted radical cystectomy and orthotopic ileal Shell
neobladder reconstruction.

Author Contributions: R.B.: project development and manuscript writing. F.A.M.: project develop-
ment, manuscript writing and data analysis and interpretation. G.M.: manuscript writing. S.L.: data
analysis and interpretation. M.M.: data Collection. V.L.: data Collection. M.C.: data collection. E.D.T.:
manuscript editing. G.C.: manuscript editing. M.F.: manuscript editing. D.B.: manuscript review.
D.V.M.: manuscript review. O.d.C.: project development and manuscript review. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding. We acknowledge the Italian Ministry of Health
for their partial support with Ricerca Corrente and 5 × 1000 funds.

Informed Consent Statement: Informed consent for surgery was obtained from all individual
participants included in the study.

Conflicts of Interest: Authors declare no conflict of interest, including specific financial interests or
relationships or affiliations relevant to the subject matter or the materials discussed in the manuscript.

Ethical Approval: All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

References
1. Alfred Witjes, J.; Lebret, T.; Compérat, E.M.; Cowan, N.C.; De Santis, M.; Bruins, H.M.; Hernández, V.; Espinós, E.L.; Dunn,

J.; Rouanne, M.; et al. Updated 2016 EAU Guidelines on Muscle-invasive and Metastatic Bladder Cancer. Eur. Urol. 2017, 71,
462–475. [CrossRef]

2. Gill, I.S.; Cacciamani, G.E. The changing face of urologic oncologic surgery from 2000–2018 (63.141 patients)—Impact of robotics.
Eur. Urol. Suppl. 2019, 18, e656–e657. [CrossRef]

3. Hussein, A.A.; Ahmed, Y.E.; Kozlowski, J.D.; May, P.R.; Nyquist, J.; Sexton, S.; Curtin, L.; Peabody, J.O.; Abol-Enein, H.; Guru,
K.A. Robot-assisted approach to ‘W’-configuration urinary diversion: A step-by-step technique. BJU. Int. 2017, 120, 152–157.
[CrossRef]

4. Hussein, A.A.; May, P.R.; Jing, Z.; Ahmed, Y.E.; Wijburg, C.J.; Canda, A.E.; Dasgupta, P.; Shamim Khan, M.; Menon, M.; Peabody,
J.O.; et al. Outcomes of Intracorporeal Urinary Diversion after Robot-Assisted Radical Cystectomy: Results from the International
Robotic Cystectomy Consortium. J. Urol. 2018, 199, 1302–1311. [CrossRef]

5. Cacciamani, G.E.; Rajarubendra, N.; Artibani, W.; Gill, I.S. Robotic intracorporeal urinary diversion: State of the art. Curr. Opin.
Urol. 2019, 29, 293–300. [CrossRef]

6. Dindo, D.; Demartines, N.; Clavien, P.A. Classification of surgical complications: A new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann. Surg. 2004, 240, 205–213. [CrossRef] [PubMed]

7. Almeida, G.L.; Musi, G.; Mazzoleni, F.; Matei, D.V.; Brescia, A.; Detti, S.; de Cobelli, O. Intraoperative frozen pathology during
robot-assisted laparoscopic radical prostatectomy: Can ALEXIS™ trocar make it easy and fast? J. Endourol. 2013, 27, 1213–1217.
[CrossRef] [PubMed]

8. Murphy, D.G.; Anderson, P. Robotic Radical Cystectomy with Intracorporeal Neobladder: Ready for Prime Time? Eur. Urol. 2013,
64, 742–743. [CrossRef] [PubMed]

9. Wiklund, N.P.; Collins, J.W.; Ahonen, R.; Nyberg, T.; Hosseini, A.; Sooriakumaran, P.; Sanchez-Salas, R. Robot-assisted radical
cystectomy with intracorporeal neobladder diversion: The karolinska experience. Indian J. Urol. 2014, 30, 307–313. [CrossRef]
[PubMed]

10. Desai, M.M.; Abreu, A.L.D.C.; Chopra, S.; Azhar, R.A.; Berger, A.K.; Miranda, G.; Cai, J.; Gill, I.S.; Aron, M. Robotic radical
cystectomy and intracorporeal urinary diversion: The USC technique. Indian J. Urol. 2014, 30, 300–306. [CrossRef]

11. Simone, G.; Papalia, R.; Misuraca, L.; Tuderti, G.; Minisola, F.; Ferriero, M.; Vallati, G.E.; Guaglianone, S.; Gallucci, M. Robotic
Intracorporeal Padua Ileal Bladder: Surgical Technique, Perioperative, Oncologic and Functional Outcomes. Eur. Urol. 2018, 73,
934–940. [CrossRef] [PubMed]

12. Tan, W.S.; Sridhar, A.; Goldstraw, M.; Zacharakis, E.; Nathan, S.; Hines, J.; Cathcart, P.; Briggs, T.; Kelly, J.D. Robot-assisted
intracorporeal pyramid neobladder. BJU Int. 2015, 116, 771–779. [CrossRef]

13. Asimakopoulos, A.D.; Campagna, A.; Gakis, G.; Corona Montes, V.E.; Piechaud, T.; Hoepffner, J.L.; Mugnier, C.; Gaston, R. Nerve
Sparing, Ro-bot-Assisted Radical Cystectomy with Intracorporeal Bladder Substitution in the Male. J. Urol. 2016, 196, 1549–1557.

14. Koie, T.; Ohyama, C.; Yoneyama, T.; Nagasaka, H.; Yamamoto, H.; Imai, A.; Hatakeyama, S.; Hashimoto, Y. Robotic cross-folded
U-configuration intracorpo-real ileal neobladder for muscle-invasive bladder cancer: Initial experience and functional outcomes.
Int. J. Med. Robot. 2018, 14, e1955. [CrossRef]

https://www.mdpi.com/article/10.3390/jcm10163601/s1
https://www.mdpi.com/article/10.3390/jcm10163601/s1
http://doi.org/10.1016/j.eururo.2016.06.020
http://doi.org/10.1016/S1569-9056(19)30485-3
http://doi.org/10.1111/bju.13824
http://doi.org/10.1016/j.juro.2017.12.045
http://doi.org/10.1097/MOU.0000000000000592
http://doi.org/10.1097/01.sla.0000133083.54934.ae
http://www.ncbi.nlm.nih.gov/pubmed/15273542
http://doi.org/10.1089/end.2012.0645
http://www.ncbi.nlm.nih.gov/pubmed/23808757
http://doi.org/10.1016/j.eururo.2013.06.032
http://www.ncbi.nlm.nih.gov/pubmed/23831008
http://doi.org/10.4103/0970-1591.134251
http://www.ncbi.nlm.nih.gov/pubmed/25097318
http://doi.org/10.4103/0970-1591.135673
http://doi.org/10.1016/j.eururo.2016.10.018
http://www.ncbi.nlm.nih.gov/pubmed/27780643
http://doi.org/10.1111/bju.13189
http://doi.org/10.1002/rcs.1955


J. Clin. Med. 2021, 10, 3601 11 of 11

15. Minervini, A.; Vanacore, D.; Vittori, G.; Milanesi, M.; Tuccio, A.; Siena, G.; Campi, R.; Mari, A.; Gavazzi, A.; Carini, M. Florence
robotic intracorporeal neobladder (FloR-IN): A new reconfiguration strategy developed following the IDEAL guidelines. BJU Int.
2018, 121, 313–317. [CrossRef]

16. Nouhaud, F.X.; Williams, M.; Yaxley, W.; Cho, J.; Perera, M.; Thangasamy, I.; Esler, R.; Coughlin, G. Robot-assisted orthotopic “W”
ileal neobladder in male patients: Step-by-step video-illustrated technique and preliminary outcomes. J. Robot. Surg. 2020, 14,
739–744. [CrossRef]

17. Thress, T.M.; Cookson, M.S.; Patel, S. Robotic Cystectomy with Intracorporeal Urinary Diversion: Review of Current Techniques
and Outcomes. Urol. Clin. N. Am. 2018, 45, 67–77. [CrossRef]

18. Mistretta, F.A.; Musi, G.; Collà Ruvolo, C.; Conti, A.; Luzzago, S.; Catellani, M.; Di Trapani, E.; Cozzi, G.; Bianchi, R.; Ferro, M.;
et al. Robot-Assisted Radical Cystectomy for Non-metastatic Urothelial Carcinoma of Urinary Bladder: A Comparison Between
Intracorporeal Versus Extracorporeal Ortho-topic Ileal Neobladder. J. Endourol. 2021, 35, 151–158. [CrossRef]

19. Gaboardi, F.; Simonato, A.; Galli, S.; Lissiani, A.; Gregori, A.; Bozzola, A. Minimally invasive laparoscopic neobladder. J. Urol.
2002, 168, 1080–1083. [CrossRef]

20. Hassan, A.A.; Elgamal, S.A.; Sabaa, M.A.; Salem, K.A.; Elmateet, M.S. Evaluation of direct versus non-refluxing technique and
functional results in orthotopic Y-ileal neobladder after 12 years of follow up. Int. J. Urol. 2007, 14, 300–304. [CrossRef]

21. Ferriero, M.; Simone, G.; Rocchegiani, A.; Buscarini, M.; Papalia, R.; Alcini, A.; Flammia, G.P.; Gallucci, M. Early and Late
Urodynamic Assessment of Padua Ileal Bladder. Urology 2009, 73, 1357–1362. [CrossRef] [PubMed]

22. Studer, U.E.; Danuser, H.; Thalmann, G.N.; Springer, J.P.; Turner, W.H. Antireflux nipples or afferent tubular segments in
70 patients with ileal low pressure bladder substitutes: Long-term results of a prospective randomized trial. J. Urol. 1996, 156,
1913–1917. [CrossRef]

23. De Nunzio, C.; Cindolo, L.; Leonardo, C.; Antonelli, A.; Ceruti, C.; Franco, G.; Falsaperla, M.; Gallucci, M.; Alvarez-Maestro, M.;
Minervini, A.; et al. Analysis of radical cystectomy and urinary diversion complications with the Clavien classification system in
an Italian real life cohort. Eur. J. Surg. Oncol. 2013, 39, 792–798. [CrossRef]

24. Novara, G.; Catto, J.; Wilson, T.; Annerstedt, M.; Chan, K.; Murphy, D.G.; Motttrie, A.; Peabody, J.O.; Skinner, E.C.; Wiklund, P.N.;
et al. Systematic Review and Cumulative Analysis of Perioperative Outcomes and Complications After Robot-assisted Radical
Cystectomy. Eur. Urol. 2015, 67, 376–401. [CrossRef] [PubMed]

25. Wilson, T.G.; Guru, K.; Rosen, R.C.; Wiklund, P.; Annerstedt, M.; Bochner, B.H.; Chan, K.G.; Montorsi, F.; Mottrie, A.; Murphy,
D.; et al. Best practices in robot-assisted radical cystectomy and urinary reconstruction: Recommendations of the Pasadena
Consensus Panel. Eur. Urol. 2015, 67, 363–375. [CrossRef]

26. Schwentner, C.; Sim, A.; Balbay, M.D.; Todenhöfer, T.; Aufderklamm, S.; Halalsheh, O.; Mischinger, J.; Böttge, J.; Rausch, S.; Bier, S.;
et al. Robot-assisted radical cystectomy and intracorporeal neobladder formation: On the way to a standardized procedure.
World J. Surg. Oncol. 2015, 13, 3. [CrossRef] [PubMed]

27. Tyritzis, S.I.; Hosseini, A.; Collins, J.; Nyberg, T.; Jonsson, M.N.; Laurin, O.; Khazaeli, D.; Adding, C.; Schumacher, M.; Wiklund,
N.P. Oncologic, Functional, and Complications Outcomes of Robot-assisted Radical Cystectomy with Totally Intracorporeal
Neobladder Diversion. Eur. Urol. 2013, 64, 734–741. [CrossRef] [PubMed]

28. Tae, J.H.; Pyun, J.H.; Shim, J.S.; Cho, S.; Kang, S.G.; Ko, Y.H.; Cheon, J.; Lee, J.G.; Kang, S.H. Oncological and functional outcomes
of robot-assisted radical cys-tectomy in bladder cancer patients in a single tertiary center: Can these be preserved throughout the
learning curve? Investig. Clin. Urol. 2019, 60, 463–471. [CrossRef] [PubMed]

http://doi.org/10.1111/bju.14077
http://doi.org/10.1007/s11701-020-01048-9
http://doi.org/10.1016/j.ucl.2017.09.009
http://doi.org/10.1089/end.2020.0622
http://doi.org/10.1016/S0022-5347(05)64579-X
http://doi.org/10.1111/j.1442-2042.2006.01716.x
http://doi.org/10.1016/j.urology.2009.01.053
http://www.ncbi.nlm.nih.gov/pubmed/19375784
http://doi.org/10.1016/S0022-5347(01)65390-4
http://doi.org/10.1016/j.ejso.2013.03.008
http://doi.org/10.1016/j.eururo.2014.12.007
http://www.ncbi.nlm.nih.gov/pubmed/25560798
http://doi.org/10.1016/j.eururo.2014.12.009
http://doi.org/10.1186/1477-7819-13-3
http://www.ncbi.nlm.nih.gov/pubmed/25560783
http://doi.org/10.1016/j.eururo.2013.05.050
http://www.ncbi.nlm.nih.gov/pubmed/23768634
http://doi.org/10.4111/icu.2019.60.6.463
http://www.ncbi.nlm.nih.gov/pubmed/31692995

	Introduction 
	Materials and Methods 
	Definition of Population and Variables for Analyses 
	Description of the Surgical Technique 

	Results 
	Preoperative and Intraoperative Characteristics of the Study Population 
	Postoperative Outcomes and Complication Rate 
	Pathologic, Oncological and Functional Outcomes 

	Discussion 
	Conclusions 
	References

