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ABSTRACT ARTICLE INFO

Background: Robotic-assisted radical cystectomy (RARC) with intracorporeal urinary diver-
sion (ICUD) is associated with significant morbidity and mortality. We present an alternative
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technique that preserves the complete mesenteric vascularization during the isolation of the

intestinal segment used in ICUD, including distal vessels. This approach aims to minimize Keywords:

Robotic Surgical Procedures;
Urinary Bladder Neoplasms;
Urinary Diversion

the risk of ischemia in both the ileal anastomosis and the isolated loop at the diversion site.
Methods: This cohort study included 31 patients, both male and female, who underwent
RARC with ICUD from February 2018 to November 2023, performed by a single surgeon.
Intraoperative and postoperative complications data were retrieved for analysis, employ-
ing our proposed mesentery-sparing technique in all cases. The primary endpoint was the
incidence of intraoperative and postoperative complications directly attributable to the Int Braz J Urol. 2024; 50: 489-99
mesentery-sparing approach in ICUD. Secondary endpoints included other postoperative

variables not directly related to mesentery preservation, such as the incidence of postopera- ) o
Submitted for publication:

March 18, 2024

tive ileus requiring parenteral nutrition and the duration of hospitalization.

Results: None of the patients experienced intraoperative or postoperative complications
directly related to mesentery-sparing, such as intestinal fistulae or internal hernias. The
median duration of hospitalization was 6 days, and postoperative ileus necessitating total ~Accepted after revision:
parenteral nutrition occurred in 19% of the patients. Minor complications (Clavien-Dindo April 01, 2024

grades I-1l) accounted for 27.6% of the cases and major complications (grades IlI-V) ac-

counted for 20.6%. Published as Ahead of Print:
Conclusion: The mesentery-sparing technique outlined herein offers an alternative method ~ May 20, 2024

for preserving the vascularization of intestinal segments and reducing the risk of intestinal

complications in ICUD during RARC.
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INTRODUCTION

Radical cystectomy with extended pelvic
lymph node dissection (EPLND) currently provides
the best long-term survival and lowest local recur-
rence rates for the treatment of NOMO muscle-inva-
sive bladder cancer (1) and high-risk non-muscle-
invasive bladder cancer unresponsive to Bacillus
Calmette-Guerin therapy (2). However, radical cys-
tectomy is associated with high overall morbidity
and mortality rates. Although robotic techniques can
reduce the morbidity of surgical wounds, intraopera-
tive bleeding, blood transfusion rates, and the dura-
tion of hospitalization, these techniques are associ-
ated with other potential complications not directly
related to the surgical approach but to the procedure
itself (3, 4). In its latest retrospective review of 2,976
patients across 26 institutions from 11 countries, the
International Robotic Cystectomy Consortium (IRCC)
demonstrated that 60% of patients developed post-
operative complications after robot-assisted radical
cystectomy (RARC). Of these, 28% showed high-
grade complications according to the Clavien-Dindo
classification (5). The most feared complications are
those arising from urinary diversion, which may be
extracorporeal or intracorporeal, since these are the
most dangerous, severe, and potentially fatal compli-
cations (6, 7).

The vascularization of intestinal segments,
both in the excluded segment used (e.g., Bricker or
neobladder) and in the distal and proximal ends of
the ileum that will re-establish intestinal transit, is
crucial to minimize ischemia and potential fistulas.
Therefore, in this study, we present our technique
that involves total preservation of the vascularization
of the ileal mesentery used in urinary diversion. With
this approach, we anticipate a significant reduction
in intestinal complications related to the procedure.

MATERIALS AND METHODS

Between February 2018 and November 2023,
31 patients underwent RARC with EPLND. Platinum-
based neoadjuvant chemotherapy was selectively

administered in some cases. This cohort included
male and female patients who underwent intracor-
poreal urinary diversion (ICUD) with an ileal conduit
or orthotopic ileal neobladder and at least 90 days of
postoperative follow-up. All procedures were performed
by a single experienced robotic surgeon using the da
Vinci Surgical System™. Intraoperative and postopera-
tive complications were classified according to the Cla-
vien-Dindo criteria. This study was approved by the re-
search ethics committee (CAAE: 67370722.9.0000.5125,
n 6.222.638).

The primary endpoint was the appearance of
intraoperative and postoperative complications directly
related to preservation of intestinal vascularization for
ICUD and the reconstruction of intestinal transit; the po-
tential complications included ischemia, intestinal fis-
tula, enteric anastomotic stricture, mesenteric bleeding
and/or hematoma, and internal hernia. The secondary
endpoints were other postoperative variables not direct-
ly related to mesenteric preservation, such as postop-
erative ileus requiring parenteral nutrition and the dura-
tion of hospitalization.

Preoperative Preparation

The patients were maintained on a restricted
liquid diet for 24 h before RARC. Antibiotic prophylaxis
was performed by intravenous administration of ceftri-
axone and metronidazole.

SURGICAL TECHNIQUE

Patient Positioning and Port Placement

The patient was placed in a supine position
under combined anesthesia (general anesthesia and
spinal block). The patients’ legs were placed in stir-
rups to maintain the lithotomy position. The surgi-
cal table was tilted to a 25° Trendelenburg position
(Lloyd-Davies position).

A pneumoperitoneum of 12 mmHg was estab-
lished, and a transperitoneal approach with seven ports
was used. Two 12-mm trocars, one for assistance on the
right side at the level of the umbilical scar and the other
for assistance on the left side closer to the anterosu-
perior iliac spine, were used along with one 5-mm tro-
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car for suction. Three robotic-arm trocars (8 mm) were
aligned with the umbilical scar (Figure-1), and the arm
that held the endoscope (8 mm or 12 mm, depending on
the platform used) was placed 4 cm above the umbili-
cal scar to facilitate ICUD. For the robotic instruments,
we used Maryland bipolar forceps, monopolar scissors,
Prograsper, and two needle drivers. In addition, we used
60-mm laparoscopic staplers.

Bladder Removal and Lymphadenectomy
Bladder removal was performed using the
conventional procedure. The urethra was spared in

cases involving neobladder construction. Lymphade-
nectomy was performed using the standard template
described by Herr et al. (8).

Creation of an Intracorporeal lleal Conduit with the
Mesentery-Sparing Technique

A 15-cm segment of the ileum was initially de-
marcated 20 cm proximal to the ileocecal valve using
a 20-cm silk thread with a marking knot every 5 cm
to provide exact measurements. Using scissors and
Maryland forceps, a small opening was made in the
mesentery as close as possible to the intestinal loop

Figure 1 - The figure shows a schematic drawing showing arrangement of trocars for radical cystectomy. Note the
additional 12 mm trocar on the left side closer to the anterosuperior iliac spine.
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wall, which was sufficient for passage of the stapler  lar to the mesentery (Figure-2B). With this maneu-
(Figure-2A). The stapler was then introduced through  ver, the vascularization of the entire double row of
the right auxiliary port (12 mm) and used perpendicu- the distal ileal arcade as well as the perpendicular

Figure 2 - The figure shows the steps of the surgical technique.

A) The Maryland forceps are used to dissect the space between the small bowel loop and the mesentery. B) The stapler is used at a perpendicular
angle to the mesentery without advancing onto it. C) A relaxing incision is made only in the peritoneum of the mesentery, leaving it intact. D) The
position of the intestinal anastomosis intuitively becomes easier to perform at the antimesenteric border. E) A new 12 mm trocar is inserted to the
left for the first suture line of the entero-enteric anastomosis. F) Final aspect of the intestinal anastomosis after the reconstitution of intestinal transit.
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vessels that penetrate the intestinal wall (vasa recta)
(9) was completely preserved. Our technique did not
even require sectioning the arcades closest to the ileal
wall, and the stapler was placed between the vasa recta
(Figure-3). This technique ensured adequate blood sup-
ply to both the isolated segment of the ileal conduit and
the proximal and distal ends of the ileum, which were
used for reconstruction of the intestinal transit.

After isolating the ileal segment, a relaxing
incision of only 5 cm was made solely in the peri-
toneum of the mesentery, keeping the center of the
mesentery, which contains the blood supply, intact
(Figure-2C). Because of the perpendicular angle of
the stapler to the mesentery, the exact point for en-
terotomy to introduce the stapler jaw for the next
anastomosis was the midpoint of the staple line,
which facilitated its identification for the next lateral-
lateral stapling of the intestinal transit reconstruc-
tion (Figure-2D). Lateral stapling of the distal ileum
(enteroanastomosis) was performed using a 12-mm
auxiliary port to the left near the anterosuperior iliac
spine (Figure-2E). This extra port improved the an-

gulation of the stapler and maintained the active as-
sistance of the fourth robotic arm. Final stapling was
then performed, completing the reconstruction of the
intestinal transit (Figure-2F).

Creation of an Orthotopic lleal Neobladder with
the Mesentery-Sparing Technique

Regardless of whether the Lavallee et al. (10)
or Gaston et al. (11) technique was used, the urethra
was first anastomosed with the ileal segment that
became the neobladder. At this stage, a Rocco et
al. suture (12) may be performed depending on the
surgeon's preference. After anastomosis with the ure-
thra, 25-30-cm segments afferent and efferent to the
urethra were selected. The same mesentery-sparing
technique described above was employed for sec-
tioning and isolating the ileal segments. Even with
the ileal segment fixed to the urethral anastomosis,
this technique was feasible and did not require fur-
ther release from the mesentery. For neobladders,
the neovesical catheter was generally removed 14-21
days after surgery.

Figure 3 - Schematic representation shows the preservation of the mesenteric vessels for the introduction

of the Stapler.
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Uretero-ileal Anastomosis

Uretero-ileal anastomosis was performed us-
ing continuous polygalactin sutures. Ureteral stents
are placed before the ureteral anastomosis and gen-
erally left in place for approximately 15 days postop-
eratively. In both forms of ICUD, an intraperitoneal
drain was left in place during the hospitalization peri-
od. All patients were treated postoperatively accord-
ing to the Enhanced Recovery After Surgery (ERAS)
protocols (13).

Data Collection

Data were collected retrospectively by review-
ing medical records. Age, sex, body mass index (BMI),
and American Society of Anesthesiology (ASA) score
were used to classify the performance status and func-
tional state of the patients. Preoperative hemoglobin
level, operative time, estimated blood loss, postopera-
tive hemoglobin level, duration of hospitalization, type
of urinary diversion, postoperative complications up to
90 days based on the Clavien-Dindo classification, and
pathological characteristics were recorded for each pa-
tient. Approval was granted by the ethics committees of
the participating institutions.

Statistical Analysis

Descriptive statistics, including the mean,
standard deviation, and median, were used to re-
port continuous variables, while frequencies were
reported for categorical variables. For the analysis
of discrete variables, values were reported as per-
centages of the total number of participants in each
study group. Statistical analysis was performed using
SPSS® Statistics Software.

RESULTS

In Table-1 presents the demographic char-
acteristics of the participants. A total of 31 patients,
including 25 males and six females, underwent RARC
with ICUD, and the minimum postoperative follow-
up period was 90 days. The average age of the par-
ticipants was 65 years (range, 46-88 years), and the

average BMI was 26 (range, 17-40). The ASA scores
were distributed as follows: 1, 14%; 2, 75%; and 3,
11%. All patients were managed in accordance with
the ERAS protocol. Diet was introduced 24hs. post-
operatively and progressively advanced to a regular
diet. Patients were encouraged to ambulate from 4 h
postoperatively. An intracorporeal neobladder and a
non-continent ileal conduit were created in 10% and
90% of the cases, respectively. The average opera-
tive times for creating the ileal conduit and neoblad-
der were 312 min (range, 159-540 min) and 397 min
(range, 314-480 min), respectively. The average blood
loss was 440 mL (range, 150-1,100 mL). The preopera-
tive hemoglobin level was 12.9 g/dL (range, 7.8 to 17.5
g/dL) and the 24-h postoperative hemoglobin level
was 10.9 g/dL (range, 7.4 to 15.7 g/dL) (Table-1).

The pathological characteristics of the cys-
tectomy specimens were as follows: 58.1% were pure
urothelial cell carcinomas, 22.6% were urothelial cell
carcinomas with differentiation or variants, and 16.1%
exhibited no identifiable tumors within the specimen,
indicating either a favorable response to neoadjuvant
treatment or complete resection during endoscopic
surgery. Organ-confined tumors accounted for 66.6%
of the cases (T0-T2b), and 33.4% of the cases showed
tumors with extravesical local involvement (T3a-T4a).
The average number of lymph nodes dissected was
19 (range, 2-33), and only one case showed positive
margins due to an undifferentiated neuroendocrine
tumor.

In the evaluation of the primary endpoint,
none of the patients showed intraoperative mesen-
teric vessel bleeding or mesenteric hematoma during
anastomosis inspection. No ischemia was observed
during the surgery. Only four patients underwent as-
sessments with indocyanine green, and none showed
signs of poor perfusion of the intestinal segments.
Over the first 90 days postoperatively, none of the
patients developed an intestinal fistula, stenosis, or
internal hernia related to urinary diversion. In assess-
ments of the secondary endpoint, the median dura-
tion of hospitalization was 6 days, and postoperative
ileus requiring total parenteral nutrition occurred in
19% of the patients.
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Table 1 - Demographics, intraoperative data and

tumor characteristics.

Patients, n 31

Male, n(%) 25 (80%)

Female, n(%) 6 (20%)
Age, av. (range) 65 (46-88)
BMI, av. (range) 26,8 (17-40)
ASA, n(%)

| 4(14)

Il 21(75)

I 3(1n)
Urinary diversion, n(%)

lleal conduit 28(90)

Neobladder 3(10)
Operative time (min), av

lleal conduit 312 (159 - 540)

Neobladder 397 (314 - 480)

Estimated blood loss, mL

Preoperative Hb g/dL, av. (range)

Postoperative Hb g/dL, av. (range)
Length of hospital stay, (days) median
Histology (%)

Pure urothelial carcinoma

Urothelial cell carcinoma with
differentiation

No identifiable tumor in the specimen

Other
Pathological stage T
Organ confined disease, pT0-pT2b (%)
Extravesical disease, pT3a-pT4a (%)
Lymph node count, av. (range)
Pathological N, n(%)

pNO

pN1

pN2

pN3
Clavien-Dindo (%)

No complications

Minor complications (grade I-I1)

Major complications (grade Ill-V)

440 (150 - 1,100)
12.9 (78 - 175)
10.9 (74 - 15.7)

6

58
23

66.6
334
19 (2 -33)

517
276
206

BMI = Body Mass Index; ASA = American Society of Anesthesiologists
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Minor complications (Clavien-Dindo grades
I-11) accounted for 27.6% of the cases and major com-
plications (grades Ill-V) accounted for 20.6%. Two pa-
tients died: the oldest patient in the series (88 years)
died due to mechanical ventilation-related pneumo-
nia and another patient died due to aspiration pneu-
monia following a decrease in consciousness level
caused by the medication used to treat hiccups on
the day of hospital discharge (Table-1).

We can observe the video showing the steps
of this technique in the link below:

WATCH THE FULL VIDEO

DISCUSSION

In comparison with conventional laparo-
scopic techniques, the robotic system facilitates
more complex reconstructions, including ICUD dur-
ing radical cystectomy. Nonetheless, radical cys-
tectomy with complete ICUD remains a technically
challenging procedure. In a systematic review and
meta-analysis to compare RARC with ICUD versus
extracorporeal urinary diversion (ECUD) and to as-
sess the complications, perioperative outcomes, and
oncological results, the surgical time and periopera-
tive complications, including general or major, short-
or medium-term complications, were comparable
between ICUD and ECUD. ICUD may potentially ex-
pedite intestinal function recovery by reducing ex-
cessive bowel manipulation and exposure to ambi-
ent air. Although a recent meta-analysis indicated a
trend toward reduced paralytic ileus with ICUD, this
was not substantial enough to establish a statistically
significant difference.

The IRCC documented a significant increase in
the use of ICUD, which has risen from 9% in 2005 to
97% in 2016. A more recent publication from the IRCC
revealed that among patients registered in the data-
base, 64% underwent ICUD with a neobladder. These
data underscore the increasing adoption of ICUD, which
shows a statistically significant trend (p < 0.01) (14).

In open, laparoscopic, or robotic radical cys-
tectomy with ECUD, the classical technique requires


https://intbrazjurol.com.br/videos/20240153_faria_et_al.mp4

extensive mobilization of the mesentery from the il-
eal segments designated as the conduit or neoblad-
der as well as from the proximal and distal ends of
the ileal loop to facilitate the reconstruction of in-
testinal transit. During the initial phase of ECUD in
RARC procedures, substantial mesenteric mobili-
zation is necessary to ensure that the targeted ileal
segments reach the patient’s external abdominal area
(15-17). This task is exceptionally challenging, and the
level of difficulty is largely contingent on the length of
the mesenteric root or the patient’s level of obesity.
Consequently, in most instances, the procedures en-
tail ligation of the distal arcade of ileal irrigation. This
practice of distal arcade ligation has persisted even
after the introduction of complete intracorporeal re-
construction. Guru, K. et al. (18), in the description of
their technique, refer to the surgical phase of isolating
the intestinal segment for enhanced mobilization as
the “Marionette Technique,” which involves substantial
opening of the mesentery prior to employing the 45-
mm Endo GIA® stapler. Hosseini et al. (19) in their study,
also employed advancement of the stapler across the
mesentery to gain mobility and perform ligation of the
initial arcade, often at the risk of edge ischemia. Similar
to the descriptions provided in these two studies, this
step of the procedure, which involves sectioning of the
ileal loop along with the mesentery, has also been well
documented in studies by Abreu and Gill (20), Fumo et
al. (21), Pruthi et al. (22), Siemer et al. (23), Johnson et al.
(24), and Baboudjian et al. (25).

The hallmark of our study was complete pres-
ervation of the mesentery, since ICUD requires minimal
mesenteric mobility. In our technique, we abstained
from ligating the blood arcades, including the most
distal blood arcades (vasa recta), thereby significantly
minimizing ischemia, including subclinical ischemia
that is not detectable through visual inspection or the
use of indocyanine green. Another advantage of our
technique was the reduced risk of mesenteric bleed-
ing and local hematoma formation. Moreover, since our
technique did not create substantial peritoneal “win-
dows/, it did not require separate allocations of time to
close the peritoneum to prevent internal hernias, since
the incisions are minimal.

An important point to consider is that ECUD
can be performed with the “transillumination” tech-
nique to precisely identify the exact location for liga-
tion and sectioning of distal vascular arcades. How-
ever, in intracorporeal reconstruction, this technique
is usually not available, and arcade ligation is per-
formed more imprecisely. Another aspect related to
costs arises when patients have more dilated or larg-
er-caliber ileal loops. In such cases, some surgeons
opt to use an additional stapler load to advance over
the mesentery, which incurs additional costs (26).

The Pasadena Consensus Panel suggested
a hospital stay of 5-10 days after procedures per-
formed by highly experienced surgeons (>100 cases).
The median hospital stay in our study was 6 days,
which aligns with the findings of other studies. This
may have been influenced by the mesentery-sparing
technique. This finding could be attributed to the [1]
less intestinal loop manipulation in this technique,
[2] less ischemia of the distal and proximal ends of
the intestinal transit reconstruction, and [3] smaller
openings or “windows” in the mesentery. While the
procedures in our study were performed by an ex-
perienced surgeon, an important consideration is
that the complication rate in such challenging pro-
cedures is intrinsically linked to the experience level
and learning curve of the surgeon (27).

Our group initially adopted the traditional
technique, which involved advancing the stapler over
the mesentery to facilitate mobilization. However,
after an in-depth study of the vascular anatomy of
the distal ileum and the realization that mesenteric
mobilization was unnecessary, we transitioned to a
mesentery-preserving technique. The ileum is irri-
gated by an extensive network of arteries originat-
ing from the superior mesenteric artery that cross
the mesentery. This network consists of multiple
arterial branches, known as arterial arcades, which
form from 15-18 branches and culminate in the termi-
nal "vasa recta” or straight branches, responsible for
supplying blood to the ileum. A distinctive feature of
the ileum in comparison with the jejunum is the pres-
ence of a double row of arcades, which are closer to
the ileal wall. In our technique, we did not section
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these arcades, even those closest to the ileum wall,
and the stapler was positioned between the straight
vessels, which were also preserved, thus avoiding li-
gation of these vessels.

In describing their technique, Jeglinschi et
al. used indocyanine green to confirm the vascular
anatomy and subsequently make a peritoneal inci-
sion (28). In our study, we used indocyanine green in
four cases but did not observe local ischemia, either
in the urinary diversion segments or in the proximal
and distal ends of the enteroanastomosis. Although
indocyanine green can help identify ischemia, ex-
aminations using this dye cannot serve as a preven-
tive measure. If ischemia is detected, resection of
the ischemic segment is necessary. Notably, neither
indocyanine green nor visual inspection of the ileal
wall may reveal mild reductions in irrigation, which
constitute a form of subclinical ischemia (28, 29).

An alternative to minimize ischemia of the
loop ends after sectioning was described by Desai et
al. (26) in their study outlining the technical nuances
aimed at improving the efficiency of the procedure.
Regarding this particular surgical point, the authors
mentioned deepening the extent of the mesenteric
incision for better mobility, in addition to resecting 5
cm of the ileum proximal to the isolated loop. In tech-
niques involving the creation of a wide peritoneal
window, the opening must be closed after intestinal
anastomosis to prevent the development of internal
hernias. This process is time-consuming. However, in
our technique, the peritoneal opening was minimal,
eliminating the need to close it, simplifying the pro-
cedure, and reducing the surgical time.

Another pertinent point is the importance of
using an additional 12-mm trocar on the patient’s left
flank near the anterosuperior iliac spine instead of us-
ing it on the robot's third arm with the corresponding
8-mm trocar inside. In addition to having another arm
to assist in the subsequent steps, angulation to make
the first intestinal anastomosis became much more
favorable with this approach.

In addition, our use of the stapler ensured that
the incision for the intestinal anastomosis was intuitively
easier to make on the anti-mesenteric edge of the loop
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(Figure-2B). The principles of ileal segment selection in
terms of size have been covered extensively in the litera-
ture; however, few studies have described or even ad-
dressed the issue of using a stapler over the mesentery.
Some published technique videos have shown the ad-
vancement of the stapler over the mesentery. However,
the Stapler Endo GIA® manual does not contain any tech-
nical reference to guide its use over the mesentery (29).

The main strength of our study is the collection
and retrospective analysis of perioperative outcomes
and complication rates associated with intestinal di-
versions. To our knowledge, this is the first report de-
scribing a mesentery-preserving technique for RARC.
However, the small size of our case series, the absence
of a control group that underwent mesenteric section-
ing, and the relatively short follow-up period were limi-
tations of our study. Nevertheless, all patients under-
went follow-up for intestinal complications for at least
90 days, after which such complications became rarer.

In conclusion, ICUD during RARC can be
safely performed within an acceptable operative
time. The mesentery-sparing technique described
here can be an alternative for preserving the superi-
or vascularization of the intestinal segments in ICUD
and reducing ileal mobilization.
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