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ABSTRACT

Objective: To report the outcomes of robot-assisted radical cystectomy (RARC) and extended pelvic lymph
node dissection (ePLND) series for bladder cancer.

Material and methods: Between October 2016 and June 2019, overall 57 patients (50 men, 7 women) were
included in the study. Patient demographics, operative data, and postoperative pathological outcomes were
evaluated. Patients who had a history of pelvic or intraabdominal surgery due to other concurrent malig-
nancy, radiation therapy, or lacked data were excluded from the study.

Results: The mean age of the patients was 64.72+9.09 years. The mean operation time, intraoperative estimated
blood loss, and hospitalization time were 418.58+85.66 minutes, 313.00+79.16 mL, and 13.44+5.25 days, respec-
tively. The postoperative pathological stages were reported as pI'0 (n=8), pTis (n=4), pI'l (n=4), pI2 (n=22),pT3a
(n=11), pT'3b (n=2), pI4a (n=4), pI4b (n=1), and other (n=1). The mean lymph node (LN) yield was 23.45+9.43.
Positive LNs were found in 16 (28.1%) patients. Surgical margins were positive in 3 (5.26%) patients. The mean
follow-up period was 15.42+8.31 months. According to the modified Clavien-Dindo system, minor (Clavien 1-2)
and major (Clavien 3-5) complications occurred in 18 (31.58%) and 9 (15.78%) patients during the early (0-30
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days) period and in 4 (7.02%) and 5 (8.77%) patients in the late (31-90 days) period.

Conclusion: RARC and ePLND are complex but safe procedures with acceptable morbidity and excellent
surgical and oncologic outcomes in muscle-invasive or high-risk bladder tumors.

Keywords: Bladder tumors; cystectomy; lymphadenectomy; robotics; urinary diversion.

Introduction

Radical cystectomy and pelvic lymphadenec-
tomy are the gold standard treatment for
muscle-invasive or nonmuscle invasive high-
risk bladder tumors."! Postoperative oncologic
results were similar in open and robotic cys-
tectomies.”! The utilization of robot-assisted
radical cystectomy (RARC) is increasing in
Turkey as well as all over the world because of
the less bleeding, short duration of hospitaliza-
tion, and better cosmetic results compared with
open radical cystectomy (ORC).

Many publications have reported the tech-
nique of the surgery, oncologic and functional
outcomes, and complication rates in open cys-
tectomies, but the number of publications on
robotic cystectomy remains limited. Although

RARC is performed successfully in several
centers in Turkey, the number of RARC-
related publications in PubMed indexed jour-
nals is limited compared to other countries.

In this study, we report the outcomes of
our experience with 57 cases who underwent
RARC and extended pelvic lymph node dis-
section (ePLND) for bladder tumor.

Material and methods

After the approval of institutional review
board for this retrospective study, we identi-
fied 57 patients for review who underwent
radical cystectomy and ePLND by using a
four-arm daVinci XI robotic system (Intuitive
Surgical, CA, USA) between October 2016
and June 2019. Demographics, operative data,
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postoperative outcomes, and complications were recorded for
each patient.

Patients who had a history of pelvic or intraabdominal surgery
due to other concurrent malignancy, radiation therapy, or lacked
data were excluded from the study.

Robotic surgery was performed at our center by two experienced
surgeons (MA and MS). The surgeons began to perform RARC
after >100 robotic radical prostatectomies. Intracorporeal diversions
were started after >20 extracorporeal ileal loop diversions. After
adequate experience, all cases were completed intracorporeally.

The decision of RARC and the types of diversion were deter-
mined according to comorbidities, functioning of the gastro-
intestinal system, presence of urethral or bladder neck tumor,
chronic renal failure, adaptation of the patients, and preference
of the surgeons. We performed ePLND along with cystectomy
for all patients.”!

The lymph node (LN) was dissected as a level of extended
template for all patients including the removal of the obturator,
external iliac, common iliac, and presacral LNs.! In ileal con-
duit, a segment of the ileum of approximately 15 to 20 cm was
isolated and used for urinary diversion. The distal ends of both
ureters were anastomosed to the ileum by the Wallace or Bricker
technique.”® Tleal construction was performed according to the
Studer reservoir® for orthotopic neobladder. In cutaneous ure-
terostomy technique, the left ureter was crossed to the right side,
and then two ureters were placed side by side, anastomosed to the
stoma created on the skin.'"” Qur RARC technique is described
in detail below. Postoperative early (0-30 days) and late (31-90
days) complications were evaluated using the modified Clavien-
Dindo system. Minor complications were placed in Clavien cate-
gory 1-2 and major complications were placed in category 3-5.11

Written informed consent of each patient was obtained before
the surgery, and our study was conducted according to the prin-
ciples of Helsinki Declaration. Institutional ethics committee
approval (No. 24/12) was obtained on November 7, 2019 for
this retrospective study.

e Safety: RARC has excellent surgical and oncologic outcomes
with acceptable complication rates.

e Comfortable: RARC provides advantages of low blood loss,
shorter hospitalization, and earlier return to daily life.

* Experience: Radical cystectomy has high morbidity and mor-
tality, RARC should be performed in advanced centers and af-
ter sufficient experience.

Figure 2. Demonstration of the ureter after dissection and he-

moclipping

Surgery technique

Pneumoperitoneum was created with a Veress needle from the
midline 4 cm superior to the umbilicus in the supine position under
general anesthesia. A total of six ports were placed, including an
8-mm port for the camera in the position of entrance of the Veress
needle and two 8-mm ports on the right side for robotic arms. Two
assistance ports were placed at the end laterally (8 mm) and medi-
ally (10 mm) on the left side, and an 8-mm port was placed for
robotic arm between the assistance ports (Figure 1).

The patient was then moved to a 30° Trendelenburg position,
and docking of the robot arms was done. In the retroperitoneal
area at the iliac cross level, the right and left ureters were found,
dissected up to the bladder entrance, and cut after ligation by
hemoclipping (Figure 2).
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Left ureter

Right ureter

Figure 3. Appearance of the pelvic fossa after cystoprostatec-
tomy and ePLND

Figure 4. Demonstration of ePLND

The peritoneum was incised over the Douglas pouch, than poste-
rior of the bladder, seminal vesicles, and ducts were dissected. The
bladder pedicles were dissected and cut after ligation by hemoclip-
ping, which reached the endopelvic fascia, and the bilateral endo-
pelvic fascia were opened. In the anterior side, the deep dorsal vein
was ligated with 3.0 vicryl and cut. After the prostate was released
from the surrounding tissues, the prostate urethra junction was cut
by marking the catheter balloon; the prostate was elevated using
the catheter and dissected posteriorly; and the bladder and prostate
were removed together (Figure 3).

Lymphadenectomy was performed to cover the external, inter-
nal, and common iliac; obturator, and presacral LNs (bilateral
ePLND) (Figure 4). The specimens were placed in the endobag.

Figure 5. Demonstration of the Wallace-type ureteroileal
anastomosis

The left ureter was crossed to the right side from under the
sigmoid colon.

Urinary diversions

Ileal conduit: The ileal pouch was formed using the 15 to 20
cm ileal segment 20 cm proximally from the ileocecal valve,
and the remaining intestinal segment was anastomosed with
a stapler. Mono J ureter catheters were placed in both ureters,
and the ileal pouch was anastomosed to the ureters by the
Wallace!” or Bricker® technique using 4/0 vicryl (Figure 5).
The robotic part was terminated after bleeding control, and
the distal end of the ileal conduit was brought to the right
lower abdomen and sutured to the stoma on the skin, which
was prepared previously.

Orthotopic neobladder: A 50 cm ileal segment was isolated
approximately 20 cm from the ileocecal valve to reconstruct the
Studer orthotopic ileal reservoir. The remnant urethra was anas-
tomosed to the isolated ileal segment from the antimesenteric
border at 10 cm distally. Then, the isolated 50-cm ileal segment
was resected distally and proximally by a laparoscopic intesti-
nal stapler. The distal and proximal ileal ends were opened, the
opened ends were brought side by side, and side-to-side ileo-
ileostomy was performed with a 60-mm Echelon linear stapler.
The proximal 10 cm of the segregated ileal segment was left in
the form of a chimney for ureter anastomosis. The other parts
of the segregated ileum were detubularized from the antimes-
enteric border with a cold scissors. First the posterior part and
then the anterior part of the segregated ileal segment were
spherically closed. After the anastomosis leak test, additional
sutures were applied to the leak points. Bricker-type ureteroileal
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Figure 6. Appearance of the Studer pouch anastomosed to the

urethra

anastomosis was performed to the chimney-shaped proximal
part of the Studer pouch with 4/0 vicryl. Before the ureteroileal
anastomoses were completed, 6 F JJ stents were inserted in
both ureters. The urethral catheter was removed 21 days after
cystography, and JJ stents were removed 3 months after surgery.
Appearances of the Studer pouch anastomosed to the urethra are
shown in Figure 6.

Statistical analysis

Statistical analysis was carried out by using IBM Statistical
Package for the Social Sciences soft version 23.0 (IBM SPSS
Corp.; Armonk, NY, USA). The variables were analyzed wheth-
er they were compatible with normal distribution. Descriptive
statistics were given as the number of cases and categorical
variables as percentages, and the Chi square test was used to
evaluate these variables. Descriptive statistics were given as
mean+SD for continuous variables, and one-sample t test was
used to analyze these variables.

Results

A total of 57 patients (50 men, 7 women) who underwent RARC
and ePLND were included in the study. Of the 57 patients, 23
(40.35%) received extracorporeal ileal conduit, 15 (26.34%)
received intracorporeal ileal conduit, 17 (29.8%) received
intracorporeal orthotopic neobladder, and 2 (3.5%) received
ureterocutaneostomy.

The mean age of the patients was 64.72+9.09 years. The mean
operation time (OT) was 418.58+85.66 minutes, and the mean
estimated blood loss (EBL) was 313.00+79.165 mL. The mean

Table 1. Demographic and operative parameters

Variable
Number of patients, n 57
Sex M/F, n 50/7
Mean age, years (+SD) 64.72+£9.09
ASA score,n (%)
ASAT 5 (8.77%)
ASATI 31 (54.38%)
ASATII 17 (29.82%)
ASATV 4 (7.02%)
Mean BMI, kg/m? (+SD) 2742271
Urinary diversion type, n (%)
[leal loop (extracorporeal) 23 (40.35%)

Ileal loop (intracorporeal) 15 (26.34%)

Neobladder (extracorporeal) 0 (0%)
Neobladder (intracorporeal) 17 (29.8%)
Ureterocutaneostomy 2 (3.5%)

Mean operative time, minutes (+SD) 418.58+85.66

Mean EBL, mL (+SD) 313.00£79.165

Mean hospitalization time, days (+SD) 13.44+5.25
Mean removal drain time, days (+SD) 12.05+4.71
Mean follow-up, months (+SD) 15.42+8.31

ASA: American Society of Anesthesiologists; BMI: body mass index; EBL:
estimated blood loss

lodge drain and hospitalization time were 12.05+4.71 and
13.44+5.25 days, respectively. Demographics and operative
parameters are shown in Table 1.

Precystectomy clinical stages were included: 7 (12.28%) patients
in pT1, 46 (80.70%) patients in pT2, and 4 (7.02%) patients in
pT3. Four of the pT1 patients had urothelial carcinoma in situ
(CIS) coexistence and one had pure plasmacytoid variant.
Postoperative pathologic stages were included: pTO (n=8), pTis
(n=4), pT1 (n=4), pT2 (n=22), pT3a (n=11), pT3b (n=2), pT4a
(n=4), pT4b (n=1), and one case was pure plasmacytoid variant
in a focal area. Of the patients, 39 (68.42%) had organ-confined
disease (pT2) and 18 (31.58%) had nonorgan-confined disease
(pT3-4). In pT4a patients, invasions were seen in the prostate
(n=1), vagina (n=1), tuba uterina (n=1), and seminal vesicle
(1), while in 1 patient with pT4b, invasion was observed in the
abdominal wall.
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Table 2. Distribution of pathologic outcomes

Clinical stage, n (%)
pT1 7 (12.28%)
pT2 46 (80.70%)
pT3 4 (7.02%)
pT4 0 (0%)
Pathological stage, n (%)
pTO 8 (14.04%)
pTis 4 (7.02%)
pT1 4 (7.02%)
pT2 22 (38.60%)
pT3a 11 (19.30%)
pT3b 2 (3.51%)
pT4a 4 (7.02%)
pT4b 1 (1.75%)
Other (pure plasmacytoid variant) 1 (1.75%)
Lymph node yield, mean (+SD) 23.45+£9.43
Lymph node positivity, n (%)
NO 41 (71.93%)
N1 11 (19.3%)
N2 5 (8.77%)
Organ-confined disease (<pT2), n (%) 39 (68.42%)

Nonorgan-confined disease (pT3-4), n (%) 18 (31.58%)

Surgical margin positivity, n (%)

Negative 54 (94.74%)

Positive 3(5.26%)

Postoperative pathology specimen results of 14 patients showed
different variants such as squamous differentiation (n=15), ade-
nocarcinoma (n=1), von Brunn nests and cystitis cystica (n=1),
sarcomatoid component (n=1), and micropapillary pattern (n=1)
coexistence with transitional cell cancer (TCC). One case was
pure plasmacytoid variant. CIS coexistence was observed in 2
patients with pT3a pathology.

In the cystectomy specimens, four patients had concomitant
prostate cancer, and all of them scored 343 according to the
Gleason scoring system. Four patients who had pT3 (pathology
before the cystectomy) underwent neoadjuvant chemotherapy

Table 3. Presentation of complication rates

Early Late
(0-30 days) (31-90 days)
period period
Grade of complication according N=27 N=9
to the Clavien system (Overall) (Overall)
Minor complication (Clavien 1-2) 18 4
Major complication (Clavien 3-5) 9 5

prior to cystectomy. Adjuvant chemotherapy was offered to
patients who had pT3-4 and/or LN metastasis if neoadjuvant
chemotherapy has not been given. The mean LN yield was
23.45+ 9.43 (range, 7-63). Positive surgical margin (SM) was
detected in three patients whose pathologic stage were pT2 (1),
pT4a (1), and pT4b (1). The distribution of pathology outcomes
is presented in Table 2.

The mean follow-up period was 15.42+8.31 (range, 3-36)
months. Overall, 8 patients died during follow-up. Of those, five
died due to bladder cancer and three died due to cardiac (1) and
pulmonary (2) diseases. Overall, 9 patients had local or distant
metastasis.

Local recurrence and lung metastasis were observed in one
patient who had T2NO urothelial carcinoma with positive SM
on postoperative 4™ month and received chemotherapy. Patients
had pT4N1, T3NO, T3N2, T3N1, and T4NO urothelial carcino-
ma with clear SM who refused postoperative adjuvant chemo-
therapy; lung metastasis on postoperative 12 month, paraaortic
LN metastasis on postoperative 13® month, lung metastasis on
postoperative 5" month, LN metastasis on postoperative 8"
month, lung and bone metastasis on postoperative 20" month
were observed, respectively, in these patients. All these patients
received chemotherapy for metastasis.

In one patient who had T2NO urothelial carcinoma with clear
SM, urethral tumor was observed at postoperative 18" month
and left renal pelvis tumor occurred at postoperative 27"
month. He underwent urethrectomy for urethral tumor and
left nephroureterectomy for renal pelvis tumor. In another
patient who had T2NO pathological stage with sarcomatoid
component and clear SM, robotic port metastasis occurred at
postoperative 3™ month, and the patient received chemother-
apy and radiation therapy to this site. In another patient who
had T2NO pathological stage with clear SM, bone metastasis
occurred at postoperative 13™ month, and the patient received
chemotherapy.

Minor (Clavien 1-2) and major (Clavien 3-5) complications
occurred in 18 (31.58%) and 9 (15.78%) patients during the
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Table 4. Distribution and management of complications

Complications

Urinary infection

Blood transfusion

Ileus

Ureteroileal anastomosis leak

Neobladder leak

Incisional hernia

Wound infection

Early (0-30 days) period, n
5 (Clavien 2)*

4 (Clavien 2)

2 (Clavien 2)°

1 (Clavien 4)° 3 (Clavien 3)"

3 (Clavien 1)# 1 (Clavien 3)"

Late (31-90 days) period, n
4 (Clavien 2)°

1 (Clavien 4)¢

1 (Clavien 4)

1 (Clavien 3)

Management

“Five patients in the early period
and

°4 patients in the late period
received parenteral antibiotic
treatment due to complicated
urinary infection.

Blood transfusion was perfor-
med for four patients due to a
decrease in hematocrit values in
the preoperative period.

‘In two patients, ileus was
observed on the 5" and 17" days,
symptoms were regressed with
oral stop medical follow-up.
dLaparotomy was required to one
patient due to bowel obstruction.

*Reanastomosis was performed
due to the drainage did not dec-
rease and significant leakage was
observed at the left ureteroileal
anastomosis in the cystography
on postoperative 10 day.
{Cystography showed leakage in
the ureteroileal anastomosis in
three patients on postoperative
15"-20™ days. The leakages
were regressed with nephros-
tomy catheter insertion (left side
for two patients, right side for
one patient) by interventional
radiology.

Acute abdomen developed

due to neobladder rupture on
postoperative 35" day and repair
was provided by laparotomy. No
additional problem was observed
during the follow-up period.

Symptomatic incisional hernia
was observed in one patient at
3" month postoperatively. This
patient underwent hernia repair.

£Wound infections were ob-
served in three patients, and

no additional pharmacological
or surgical interventions were
required.

"Resuturation of the wound site
was required with local anesthe-
sia due to opening of the wound.
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Table 4. Distribution and management of complications (Continue)

Complications Early (0-30 days) period, n
Delirium 1 (Clavien 2)
Death 1 (Clavien 5)

Pulmonary embolism 1 (Clavien 2)

Early removal of the catheter 1 (Clavien 3)

Hydronephrosis/Ureteroileal 2 (Clavien 3)!

anastomosis stricture

Electrolyte imbalance 1 Clavien 1)

Major depression 1 (Clavien 2)

early (0-30 days) period and in 4 (7.02%) and 5 (8.77%) patients
in the late (31-90 days) period. Complication rates according to
the modified Clavien system and management of the complica-
tions are presented in Tables 3 and 4, respectively.

Discussion

RARC has oncologic and complication results similar to those
of ORC; it also has the advantages of lower blood loss, shorter
hospitalization, decreased analgesic use, and better cosmetic
appearance compared to ORC.['?

Late (31-90 days) period, n Management

Delirium symptoms occurred in
one patient on postoperative 6"
day. Neurological consultation
was performed and pharmacolo-
gical treatment was given.

One perioperative death occur-
red due to pulmonary embolism
3 days after the operation.

Pulmonary embolism occurred
in postoperative 7" day, consul-
ted to Department of Lung and
Chest Diseases and regressed by
pharmacological intervention.

Nephrostomy catheter was inser-
ted by interventional radiology
on postoperative 5" day due

to the early removal of ureter
catheter.

2 (Clavien 3) Nephrostomy and antegrade JJ
stenting were required for two

patients in the early period and
2 patients in the late period due
to hydronephrosis / ureteroileal

anastomosis stricture.

Hypernatremia was observed
in one patient in postoperative
1st week, and no additional
intervention was required in
follow-up.

Major depression symptoms ob-
served in the first control of the
patient. Consulted to Department
of Psychiatry, and symptoms
were regressed by pharmacologi-
cal intervention.

SM negativity and adequate LN yield are important predic-
tors for oncologic success in radical cystectomy. The LN yield
should be >16 for an adequate evaluation and a good oncologic
result.[314

The mean LN yield was 23.45+9 43 in the current study. The mean
LN yield during LN dissection reported in a previous study was
between 10 and 43.15' The overall LN yield was reported as 18 in
a study of International Robotic Cystectomy Consortium (IRCC)
group, which compared the intracorporeal and extracorporeal cys-
tectomy groups with 2123 patients."" Richards et al.'” reported
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the LN yield as 17 in their RARC series with 60 patients. The LN
yield in the first 18 cases of RARC from our center was 14181

A previous studies reported LN positivity rate as between
6% and 42% in the RARC series.! In the current study, the
LN positivity rate was 28.07%, which is similar to that in the
literature.

SM positivity rates of 0-12% and 0-26% were reported in differ-
ent RARC series.>"' The Robotic Section of European Urology
reported an SM positivity rate of 4.8% in a multicenter study with
717 patients.” An SM positivity of 7% was reported by IRCC
in 2123 cases."'® Yuh et al.!'¥ reported an SM positivity of 5.6%.
Porreca et al.?"! reported an SM positivity of 3% in their first 100
case series. In a study of 1589 patients who underwent radical
cystectomy at Memorial Sloan Kettering Cancer Center, the SM
positivity was 4.2%, and they reported that female sex, higher
pathologic stage, vascular invasion, mixed histology, and LN
involvement were risk factors for SM positivity.”! In our study,
the SM positivity was 5.26%, consistent with the literature.

In the current study, the mean OT was 418.58+85.66 minutes
and EBL was 313.00+79.165 mL. IRCC"® reported OT and
EBL as 371 minutes and 300 mL, respectively, whereas Khan et
al.?? reported 389 minutes and 585 mL, respectively. Porreca et
al.?'#1 reported that OT and EBL decreased depending on the
experience at the learning curve: OT decreased from 399 to 373
minutes and EBL from 425 to 250 mL compared with the first
24 cases and the last 34 cases.

Shorter lodge drain and hospitalization time and lower com-
plication rates are important advantages of RARC compared
to ORC. A hospitalization time of 4-17.1 days was reported in
the literature."’?Y In the current study, the hospitalization time
was 13.35+3.99 days, and the duration of the lodge drain was
11.11£2.53 days, which are similar to the literature data.

The studies have shown that the low complication rates are
important advantages of the RARC." Canda et al.? reported
their minor and major complication rates as 33.3% and 14.81%
in 0-30 days period and as 14.81% and 11.11% in 30-90 days
period. Schumacher et al.?” reported 40% (17.78% minor,
22.22% major) complications in early period and 30% (13.33%
minor, 17.77% major) complication rates in late period in
their RARC series. IRCC reported any complication and major
complication rates as 50% and 11%, respectively, in their multi-
center study.'® Gok et al.”®! reported 30.61% minor and 20.41%
major complications in the perioperative (0-30 days) period, and
6.12% minor and 7.14% major complications in the postopera-
tive (31-90 days) period in their study. Our minor and major
complications were 31.58% and 15.78% in the early period and
7.02% and 8.77% in the late period.

There were some limitations of the study. One of the important
limitations of this study was that it was a retrospective study.
Another important limitation was the absence of functional
data such as continence and erectile function outcomes of the
study.

Although RARC is a complex procedure, it is a safe surgi-
cal method for muscle-invasive or high-risk bladder tumors
with acceptable morbidity, excellent surgical and oncologic
outcomes, and advantages of low blood loss, shorter hospital-
ization, and earlier return to daily life. Further randomized pro-
spective studies are needed to evaluate the long-term outcomes
of RARC in bladder tumors.
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