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1. Abstract

1.1. Purpose: This study aimed to evaluate the surgical outcomes
and perioperative complications among patients who underwent
robot-assisted radical cystectomy (RARC) with intracorporeal
urinary diversion (ICUD).

1.2. Methods & materials: We retrospectively reviewed the
clinical and pathological records of 65 consecutive patients
who underwent RARC with ICUD between November 2018
and June 2021 at Gifu University. The patients were divided
into three groups according to the type of urinary diversion:
ureterocutaneostomy (UC), ileal conduit (IC), and ileal neobladder
(NB). The endpoints of this study were surgical outcomes and

perioperative complications according to the type of UD.

1.3. Results: There were no significant differences between the IC

and NB groups with respect to the total operation time. Twenty-

seven complications were registered in the first 90 days. The
most frequent early complication was urinary tract infection in
11 patients.

1.4. Conclusion: Our initial experience with RARC followed
by ICUD was favorable, with acceptable surgical outcomes and

perioperative complications.

2. Key Words: Malignant tumor of the urinary bladder, Robot-
assisted radical cystectomy, Robot-assisted intracorporeal

urinary diversion

3. Introduction

Radical cystectomy (RC) followed by urinary diversion (UD) is a
definitive treatment modality for muscle-invasive bladder cancer
(MIBC) and very high-risk or treatment-refractory non-invasive
bladder cancer (NMIBC) [1]. Recently, minimally invasive
surgical approaches, including laparoscopic RC (LRC) and robot-
assisted RC (RARC), have been rapidly adopted for the treatment
of MIBC, improving perioperative morbidity and the ease of
recovery [2]. Although LRC cannot be widely implemented
because of a prolonged learning curve and technically challenging
procedure, RARC has been gradually adopted as a surgical
treatment option for MIBC [3]. The RAZOR trial, a randomized
open-label phase-III non-inferiority trial, demonstrated that
RARC was non-inferior to open RC (ORC), based on 2-year
progression-free survival rates [4]. However, all patients enrolled
in the RAZOR trial underwent RC followed by extracorporeal
urinary diversion (ECUD) [4].

RARC with intracorporeal UD (ICUD) may have potential
advantages, including smaller incisions, reduced pain, accelerated
bowel recovery, and reduced third-space fluid loss [5]. In fact, the
proportion of ICUDs increased from 9% in 2005 to 97% in 2015 in
26 institutions included in the International Robotic Cystectomy
Consortium (IRCC) [6]. In addition, the incidence of high-grade
complications after ICUD decreased significantly with time,
from 25% in 2005 to 6% in 2015 (P < 0.001), while high-grade
complications remained stable for ECUD at 13% in 2005 and 14%
in 2015 (P = 0.76) [6]. However, rates of surgical outcomes and

perioperative complications may be affected by case selection,
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surgeon training and experience, and high-volume institutions [5].

The aim of this study was to evaluate the surgical outcomes and
perioperative com-plications of 65 consecutive patients who
underwent RARC followed by total ICUD at a single institution

in Japan.

4. Materials and Methods

4.1. Patients

The study protocol and informed consent documents were reviewed
and approved by the Gifu University Institutional Review Board
(No. 2018-154).

We retrospectively reviewed the clinical and pathological records
of 170 consecutive patients with malignant tumor of the urinary
bladder who underwent RC and bilateral pelvic lymphadenectomy
(PLND), with or without neoadjuvant chemotherapy (NAC),
between December 2004 and January 2021 at Gifu University in
Japan. Our study focused on patients with malignant tumor of the
urinary bladder who underwent RARC followed by ICUD. The
patients were divided into three groups according to the type of
urinary diversion: ureterocutaneostomy (UC), ileal conduit (IC),
and ileal neobladder (NB).

4.2. Treatment schedule of NAC

The NAC regimen consisted of 1000 mg/m? of gemcitabine on
days 1, 8, and 15 and 70 mg/m? of cisplatin or carboplatin at an
area under the curve of 5 according to Calvert’s formula[7] on day
2. Each cycle lasted for 21 or 28 days. Patients who had been using
anti-cancer agents before surgery received at least two cycles of
NAC. The patients were identified as cisplatin-ineligible if they
met at least one of the following criteria: European Cooperative
Oncology Group performance status of 2, creatinine clearance <60
mL/min, hearing loss grade >2, neuropathy grade >2, and/or New
York Heart Association Class III heart failure [8].

4.3. Surgical procedure with RARC followed by ICUD

RARC with total ICUD was performed by four robotic surgeons.
One surgeon has an experience of over 50 cases of RARC
followed by ICUD at our institution and other hospitals. The new
surgeon performed RARC or ICUD for the patients on the console
in a step-wise manner under the supervision of an expert surgeon.
Our surgical techniques for RARC have been described in detail
previously [9]. The trocar for the second arm as a camera port
was placed 2 cm above the umbilicus, that for the first arm on
the left side was placed 9 cm away from the camera port at the

umbilical level, the trocar for the fourth arm was placed 3 cm

vertically above the iliac crest on the right, and that for the third
arm was placed 9 cm away from the camera port and 5 cm above

the umbilical level. In addition, three assistant trocars were placed

(Figure 1).
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Figure 1: Port replacement

PLND, including the hypogastric, external iliac, and obturator
lymph nodes, was performed

ICUD was performed using our previously reported surgical
technique [10]. The Wallace surgical technique was adopted
for uretero—ileal anastomosis [11]. A 12-mm port was placed at
the planned level of the final IC stoma on the abdominal wall.
Laparoscopic bowel-grasping forceps with two guidewires
were inserted in the bowel segment through a 12 mm port, and

guidewires were inserted into both the ureters.

IC NB was constructed as previously described [12]. Briefly,
our U-shaped NB reconstruction replicated the open surgery
procedure. The first step was to identify the most mobile ileum
that reaches the urethra without tension. A 40-cm bowel segment
was chosen for the neobladder. The second step was to fix the ileal

segment to the pelvic floor. The ileal segment was detubularized
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at the antimesenteric border using monopolar scissors. The third
step was to perform urethro-ileal anastomosis. Monopolar scissors
were used to create the neomeatus at the bottom of the pouch
wall. Urethro-ileal anastomosis was initiated with suturing of the
ileal edge to the posterior aspect of the urethral stump, starting at
the 6 o’clock position, using two 15-cm 3-0 V-Loc™ sutures to
inosculate the right and left sides. After suturing on both sides until
the 3 or 9 o’clock position was reached, the future neobladder was
hulled to the urethra. Subsequently, an 18 F urethral catheter was
inserted into the future neobladder. Following which, anastomosis
was continued in an anterior pattern in a running fashion, up to the
12 o’clock position. The fourth step was to perform uretero-ileal
anastomosis. Here, two small enterotomies were created in the
U-flap, and the ureters were introduced into the future neobladder.
A 4-0 braided polyglactin suture was used to make an anastomosis
with interrupted sutures. A 6-F single-J ureteric stent was placed
over a guidewire inserted through the newly placed 5-mm port on
the pubic bone. After ureteral anastomosis, the U-flap was cross-
folded to form a pouch. The remaining anterior neobladder wall

was closed using 15-cm 3-0 V-Loc™ sutures.

Bilateral intracorporeal UC was created using a retroperitoneal
approach. Two small incisions were made for the stoma of UC
after RARC. The peritoneum was dissected from the abdominal
wall to create the retroperitoneal space. A 5-mm port was inserted
directly into the retroperitoneal space. Then, the distal end of the
ureter was pulled out to the body surface, and UC was performed
according to Toyoda’s method [13]. Finally, the peritoneal window
was closed to place the ureter in the extraperitoneal position.

The choice of urinary diversion was determined according to the
surgeon’s and/or patient’s preferences. Patients aged >80 years
with advanced comorbidities and/or suspected carcinoma in situ

(CIS) in the upper urinary tract were selected for UC.

4.4. Patient evaluation

The following baseline information was obtained from the patient’s
records: complete history and physical examination, Eastern
Cooperative Oncology Group performance status, abdominal and

pelvic CT or MRI, and chest radiography or CT.

Tumors were measured at baseline and before the RC. The
diagnosis of MIBC or NMIBC was confirmed by a single
pathologist at Gifu University after reviewing the results of
the transurethral resection and MRI at baseline. Pathological

examination of complete transmural sections of the bladder wall

was performed to accurately determine the pathological stage.
All tumors were staged according to the 8th edition of the 2010
American Joint Committee on Cancer Staging Manual [14]. All
perioperative complications were classified according to the
Clavien-Dindo classification.'®

4.5. Statistical analysis

The endpoints in this study were surgical outcomes, including
operative time, estimated blood loss (EBL), and perioperative
complications according to the type of UD. Data were analyzed
using the software JMP 14 (SAS Institute Inc., Cary, NC, USA).
Differences among the three groups were compared using Fisher’s
exact test or Kruskal-Wallis test for categorical variables. All
p-values were two-sided, and the significance level was set at P
<0.05.

5. Results

5.1. Patient characteristics

The demographic data of the enrolled patients according to UD
type are shown in Table 1.
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Table 1: Clinical characteristics of patients

UC: ureterocutaneostomy, IC: ileal conduit, NB: ileal neobladder, IQR:
interquartile range, ASA: the American Society of Anesthesiologists
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A total of 65 patients were treated with RARC followed by ICUD
between November 2018 and June 2021 at our institution. None
of the patients underwent ORC or LRC during the same period.
The median age of the patients was 72 years (interquartile range
[IQR], 66-78 years), and the median follow-up period was 12.6
months (IQR, 6.4-18.1 months). According to age, the patients in
the UC group were significantly older than those in other groups.
The UC group was composed of eleven patients aged >80 years,
four patients diagnosed with CIS, two patients with American
Society of Anesthesiologists physical status 3, and two patients
who underwent radical nephrectomy before RARC. Ten patients
did not receive NAC because of advanced age (=85 years; n = 6),
CIS (n = 3), adenocarcinoma (n = 1). With regard to the follow-up
period, the patients in the UC group were significantly shorter than

those in other groups.
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Table 2: Surgical and perioperative outcomes.

UC: ureterocutaneostomy, IC: ileal conduit, NB: ileal neobladder, IQR:
interquartile range, UD: urinary diversion

RARC with ICUD was successfully completed in all patients
without open conversion. The median operation time for RARC
was 119 minutes (IQR, 102-141 min). The median number of

lymph nodes resected was 10. The time from the isolation of the

small bowel segment to the side-to-side anastomosis of the small
intestine was 34 min. Although the operation was not shorter
in UC cases, there were no significant differences between the
IC and NB groups with respect to the total operation time. One
patient diagnosed with pathological T4 stage disease in the NB
group had a positive surgical margin. None of the patients with
LN involvement or positive surgical margins underwent adjuvant

therapies, including chemo-therapy or radiation.

At the end of the follow-up period, 10 patients experienced
recurrence and 4 died of BC. The metastatic sites were local
recurrence in 3 patients, liver and bone in 2 patients, and urethra,
leptomeningeal metastasis, and peritonitis carcinomatosis in 1

patient, respectively.

5.3. Perioperative complications

A total of 27 complications were registered in the first 90
days after surgery. The most frequent early complication was
urinary tract infection (26.9%) in 11 patients. The other total
complications were postoperative ileus in 8 patients (12.3%), ileo-
urethral anastomotic stricture in 4 patients (6.2%), and surgical
site infection in 4 patients (6.2%). Of these, grade 3 complications
occurred in five patients-ureteral stenosis in four patients (two
patients each in the IC and NB groups), lymphocele in one patient
in the UC group, and rectal injury in one patient in the IC group.
None of the patients died within 90 days of surgery.

6. Discussion

Although the number of patients who underwent RARC has
dramatically increased in the past decade, the process of adoption
of ICUD by surgeons remains slow. ICUD is still considered a
challenging procedure because of technical difficulties, longer
operative time, and steep learning curve [16,17]. In fact, performing
an ICUD remains to be a challenging part of surgical practice,
especially the manipulation of the small intestine, for many
urologists. Several postoperative complications are associated
with ICUD [16]. Although recent studies have reported that there
were no significant differences in 90-day high-grade complication
rates between ORC and RARC [4,18], ICUD may require pro-
longed operative time and have potential disadvantages with early
perioperative complications; therefore, ECUD should be preferred
[19]. From the IRCC database, ICUD is associated with increased
rates of complications compared to ECUD (57% vs. 43%, P <
0.001) [6]. However, the incidence of high-grade complications
after ICUD significantly decreased from 25% in 2005 to 6% in
2015 (P < 0.001), while it remained stable for ECUD at 13% in

https://www.wjclinicalsurgery.com

Page -04



World Journal of Clinical Surgery

Open Access

2005 and 14% in 2015 (P=0.76) [6]. In particular, the readmission
rate in patients who underwent ECUD was significantly higher
than that in patients who underwent ICUD (P = 0.003) [6]. To
date, ICUD may have several advantages in terms of perioperative

complications after surgery.

Filson et al. reported several important factors related to operative
time: potential modifiable operative factors, including PLND;
the type of UD; surgical technique; and non-modifiable factors,
including patient age and sex, and the experiences of surgeons
and institutions [20]. In fact, the adoption of ICUD has a steep
learning curve, with continued improvements in perioperative
outcomes beyond 40 cases [21]. On the other hand, a high
annual RARC was associated with lesser operative time.® In
addition, higher experience and flattening of the learning curve
may lead to a decreased operative time [6]. For these reasons,
high-volume centers have improved outcomes by introducing a
step-by-step standardized technique [20]. In addition, this may
reflect the clustering of high-volume surgeons to high-volume
hospitals or streamlining of the intraoperative pathway to
optimize performance [22]. Although our institution is not a high-
volume hospital, the surgical outcomes were relatively favorable
and acceptable compared with other high-volume hospitals
[5,6,16,21]. However, one (1.9%) patient developed peritonitis
carcinomatosis 3 months after surgery. The patient was initially
diagnosed with clinical T3bN1MO0 MIBC and received two courses
of neoadjuvant gemcitabine and carboplatin because of a 24-h
creatinine clearance 49.7 mL/min. After NAC, the patient showed
stable disease according to the Response Evaluation Criteria in
Solid Tumors, version 1.1 [22]. Pathological findings revealed
pathological T4a high-grade urothelial carcinoma. In addition,
the patient had lymphovascular invasion, despite no lymph node
involvement and negative surgical margins. Thus, we believe
that pneumoperitoneum may affect tumor cell seeding, leading to

peritonitis carcinomatosis.

Other perioperative outcomes associated with the quality of
surgery, including EBL, blood transfusion rate, and length of
hospital stay (LOS), have been widely adopted in RARC [3].
Randomized controlled trials (RCTs), assessing the quality of
surgical outcomes between RARC and ORC, revealed that RARC
leads to substantially fewer blood transfusions (193 transfusions
per 1,000 RARC patients and 460 transfusions per 1,000 ORC
patients) [23]. Sathianathen et al. reported a similar reduction in
blood transfusion rates by 42% in the RARC group compared to
the ORC group [16]. In the RAZOR trial, EBL in the RARC group

was significantly lower than that in the ORC group (P <0.001), and
RARC patients required less frequent intraoperative (13.6% vs.
33.6%; P = 0.0002) and postoperative blood transfusions (25.6%
vs. 41.0%; P = 0.0089) [4]. This may be the result of improved
visualization and the tamponade effect of the pneumoperitoneum
[24].

The current study has several limitations. First, this was a
retrospective study with an inherent potential for bias. Second,
a relatively small number of patients were enrolled in this study,
with a relatively short follow-up period. Therefore, a longer period
of careful observation of oncological and functional consequences

is necessary.

7. Conclusions

RARC with ICUD is a minimally invasive surgery performed in
patients who undergo RC. Indeed, the application of RARC and
ICUD have dramatically increased in the last decade. However, in
the current situation, selective referral to high-volume surgeons
or institutions may secure a positive quality of care, including
shorter operative time and lower perioperative complication rates,
for patients undergoing RARC. In this study, our initial experience
with RARC followed by ICUD was favorable, with acceptable
surgical outcomes and perioperative complications. Based on
our experience, low referral centers may provide better surgical
outcomes with RARC followed by ICUD, if surgeons have
abundant experience and sufficient surgical technique with RC. It
is necessary to standardize the operation procedure for BC using
the RARC and ICUD.
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