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Abstract

Introduction: To assess oncological and functional outcomes of two techniques for patients with bladder cancer who un-
dergone open radical cystectomy (ORC) or robot- assisted radical cystectomy (RARC).

Methods: 47 patients who underwent ORC and RARC due to bladder cancer between 2009 and 2017 were evaluated.
Preoperative, operative and postoperative follow-up data was recorded prospectively and analyzed retrospectively. Preoper-
ative and postoperative data were compared using Student Paired t test and Mann-Whitney U test. Surivival of the patients
were analyzed using Kaplan-Meier test.

Results: 34 patients underwent ORC and 13 patients underwent RARC. The mean age of ORC and RARC groups were 61.7
and 62, respectively (p=0.904). The mean operating time (6 hours) in the ORC group was statistically significantly shorter than
the RARC group (7 hours). Estimated blood loss was statistically significantly higher in the ORC group [350 (100-800)] than
that in the RARC group [150 (100-400)] (p=0.001). The postoperative complication rates were similar between the two groups
(p>0.05). There was no statistically significant difference between two groups in terms of hospital stay (p=0.596), rates of pos-
itive surgical marginand number of removed lymph nodes (p>0.05). The mean overall survival time was 42.7 months in the
ARS group and 51.3 months in the RARC group (p=0.893).

Discussion and Conclusion: Robot- assisted radical cystectomy has comparable oncological outcomes to ORC. Although
ORC has a shorter operating time, RARC has advantages in term of less blood loss and earlier start of oral feeding.
Keywords: Bladder cancer; open cystectomy; robot-assisted radical cystectomy.

ladder cancer is the 7th most common cancer among

the male population worldwide. When both genders
were evaluated in combination, bladder cancer the 11t
place. Globally, age-standardized mortality rates due to
bladder cancerin 2012 were 3.2 for men, and 0.9 for women
(100.000 person/year) [,

Approximately 25% of bladder cancers are muscle inva-
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sive at the time of diagnosis (2. Standard treatment for
invasive bladder cancer is open radical cystectomy (ORC)
3], High-risk and frequently recurring superficial tumors,
high-grade CIS and T1 tumors resistant to BCG therapy, and
widespread bladder tumors which can not be controlled by
transurethral resection are also other indications for radical
cystectomy [4/3],
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Radical cystectomy and associated urinary diversion is one
of the most radical surgical operations of urology practice
due to higher perioperative mortality and morbidity rates.
When the various series are examined, perioperative mor-
tality ranging from 3-8% and perioperative complication
rates reaching up to 60% can be seen [6:7],

One of the minimally invasive surgical techniques com-
monly used in urology practice is robot- assisted surgery.
It was first applied by Menon et al. 81in 2003 in a robot-
assisted radical cystectomy (RARC) series consisting of 17
cases, afterwards it has been applied in various centers.
Advantages such as lesser blood loss, lower transfusion
rate, faster recovery time, shorter hospital stay compared
to open radical cystectomy as shown in various series [9-12,

Materials and Methods

Patients who underwent ORC and RARC with the indication
of bladder cancer between the years 2009 and 2017 at the
Urology Clinic after approval from our hospital ethics com-
mittee were evaluated retrospectively. Patients with a short
follow-up period of three months were excluded from the
study. Preoperative, perioperative, postoperative clinical
and oncologic data of patients were recorded prospec-
tively and analyzed retrospectively. Operations were per-
formed by a single surgeon.

Patients' demographic data, age, sex, BMI, ASA score, pre-
operative pathology, preoperative clinical stage, parame-
ters related to operation, duration of operation, blood loss,
duration of hospital stay, time to oral intake, preoperative
and postoperative creatinine and albumin levels were
evaluated. Fathological parameters as pathological stage,
grade, surgical margin positivity, number of lymph nodes
removed and number of positive lymph nodes, presence
of primary prostatic adenocarcinoma, recurrences during
oncologic follow-ups, and presence of metastasis were as-
sessed. The latest information about the condition of the
patients who were lost to follow-up were directly gathered
by phone or from their close relatives.

The American Cancer Society TNM staging was used in the
evaluation of preoperative clinical stage. According to fol-
low-up protocol, the patients were monitored postopera-
tively at every 3, months within the first 2 years, and every
6 months within the third year, then at yearly intervals.

Physical examination, biochemical tests, chest x-ray and
ultrasound examinations were performed at follow-up vis-
its. Apart from the routine assessments, advanced imaging
modalities as CT or MRI were used for patients with suspect
metastasis or recurrence. Thirty-four out of 35 patients who

underwent ORC and followed up for more than 3 months,
and 13 out of 15 patients who underwent RARS were in-
cluded in the study.

Preoperative Preparation

Patients were hospitalized 3 days preoperatively. Intestinal
preparation protocol was applied for 3 days. Low-molecu-
lar-weight heparin was administered one day before the
operation.

Surgical Technique used in Robot-Assisted Radical
Cystectomy

Under general anesthesia, nasogastric tube and 18 Fr Fo-
ley catheter were inserted. Approximately 5 cm superior
to the umbilicus in the midline, a 8-10 mm camera port
was inserted through skin incision made with a scalpel,
then skin and subcutaneous tissue were passed through.
Pnomoperitoneum was created by entering into peritoneal
cavity with a Veress needle. After the camera port was in-
serted, the patient was positioned at about 25 degree-
Trendelenburg position.

Subsequently the other ports were placed under direct vi-
sion. The access ports of the two robotic arms were placed to
the left and right of the rectus mauscle lateral to the umbili-
cus. Then the 4th port was inserted through a point lateral to
the right port and about 3 cm below the umbilical level. A 5
c¢m long assistant port with a caliber of 12 mm was placed on
the left side between the camera port and the working port.
After ureters were identified, they were dissected up to the
ureterovesical junction. Then the ureters were clipped with
the help of 2 hemoclips, and cut. Distal tips of ureters were
cut, and sent for perioperative frozen section examination.
The peritoneum over the seminal vesicles was then incised.
The seminal vesicles were dissected and lateral parts were
cut between hemoclips. Vas deferenses were transected.
Denonvillier fascia was opened and the prostatic base was
dissected up to urethrovesical junction. Lateral to the pro-
static base vesical pedicles were ligated with the aid of a
sealant (LigaSure Atlas™). Subsequently, the peritoneum
was opened lateral to the medial umbilical ligaments.

Anterior abdominal wall was retracted, and exposed up to
the external iliac artery, and Retzius space was entered.The
endopelvic fascia was opened and the deep venous complex
was ligated with absorbable 2/0 sutures, and transected.
The urethra was dissected and then clipped and transected.
Cystoprostatectomy specimen was pleced in a 15 mm la-
paroscopic specimen bag. After lymph node dissection (ex-
tended lymph node dissection) up to the aortic bifurcation
level, we proceeded with urinary diversion (Fig. 1).
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Figure 1. lleal neobladder. (a) Transection of ileum using staplers. (b) lleo-Urethral Anastomosis. (¢, d) Construction of Y-Neobladder Using
Continuious Sutures. (e) Uretero-lleal anastomosis. (f) Postoperative X-ray appearance of Y-Neobladder.

Robot-Assisted Radical Cystectomy in a Female
Patient

Classical anterior pelvic exenteration was performed in fe-
male patients. The infundibulopelvic ligaments and ovar-
ian pedicles located in the posterior part of the bladder
were dissected and the uterus and ovaries were freed. After
identification of the uterine arteries, they were clamped
with hemoclips, and transected. The uterovaginal junction
was defined with the aid of a Reverdin retractor placed
through the vagina. The vagina was incised and the ante-
rior vaginal wall was included among the specimens that
will be sent for histopathological examination. The vagina
was closed with continuous sutures.

Open Radical Cystectomy: Surgical Technique

A 12-16 c¢cm longitudinal median incision extending from
superior part of the umbilicus to the symphysis pubis was
made. Peritoneum was dissected away from both sides of
the urachus towards the bladder. Radical cystectomy was
performed as described in the literature.

Urinary Diversion

Open radical cystectomy and RARC were performed with
ureterointestinal anastomosis using Bricker technique. In
this technique, terminal ends of the ureters were spatulated
and separately anastomosed using end-to-side technique
to the intestinal segment with absorbable 4/0 sutures.

Robot-Assisted Orthotopic Urinary Diversion:

A Y- neobladder was constructed in intracorporeal ortho-
topic urinary diversion. A 40 cm-long ileal segment with its
mesentery was isolated from 25 cm proximal to the ileoce-
cal valve. Intestinal continuity was achieved with staplers.
Once both ends of the isolated intestinal segment were
closed, and its distal 30 cm was detubularized from its an-
timesenteric side.

The ureters were spatulated and anastomosed to the prox-
imal afferent tubular intestinal segment using. Bricker
technique, and 6 Fr mono J catheters were placed into the
ureters. The Y-shaped bowel was closed with continuous
sutures to form a neobladder. Then, a urethral anastomosis
was performed over the 16-18 Fr Foley catheter using the
Van Velthoven method.
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Postoperative complications were evaluated using the
Clavien-Dindo classification system, which was introduced
by Clavien in 1992, and modified by Dindo and Clavien in
2004. Its results covering a 5-year period were published in
2009 1131,

Statistical Analysis

For the statistical analyses, the IBM SPSS Statistics 22 (IBM
SPSS, USA) package program was used to evaluate findings
obtained in the study. Parameters with normal distribution
were evaluated using Shapiro- Wilk test.

Student t test was used for comparisons between both
groups, Mann-Whitney U test was used for comparisons
between two groups of parameters that did not show
normal distribution, while descriptive statistical methods
(mean, standard deviation, frequency) were used for the
evaluation of quantitative data.

Wilcoxon Signed-Rank test was used for intragroup com-
parisons of parameters with non-normal distribution.
Fisher's Exact test, Fisher's Freeman Halton test and conti-
nuity (Yates) correction were used for comparison of qual-
itative data. Kaplan-Meier method and LogRank test were
used for survival analysis. Statistical significance was as-
sessed at p<0.05 level.

Results

Thirty-four patients who underwent open radical cystec-
tomy and 13 patients who underwent RARC were included

Table 1. Preoperative findings

ORC Group RARC Group P

Number of Patients 34 13
Age Median 62 (47-77) 62 (47-74) 0.904
(minimum-maximum)
(years)
BMI (kg/m?) Median 28 (22-37) 26 (22-31) 0.231
(minimum-maximum)
Gender (%)
Male 28 (82.4) 12(92.3) 0.655
Female 6(17.6) 1(7.7)
ASA Score (%)
1 3(8.8) 0 0.087
2 23 (67.6) 13 (100)
3 8(23.5) 0
Preoperative intravesical
BCG instillation (%)
No 32(94.1) 12(92.3) 1
Yes 2(5.9) 1(7.7)

in the study. When preoperative data of the patients were
evaluated, 28 male and 6 female patients were included in
the ORC group. One female, and twelve male patients were
included in the RARC group.

The median age was 62 years in both groups. Statistically
significant differences were not detected between the ORC
and RARC groups in terms of distribution of age, BMI val-
ues, gender of the patients, and ASA scores (p>0.05). The
findings are given in Table 1.

When the patients' perioperative surgical data were eval-
uated, total operative time of the ORC group was found to
be statistically significantly shorter than that of the RARC
group (p=0.001).

It was observed that the median (minimum-maximum) val-
ues of the estimated blood loss in the ORCand RARC groups
were 350 (100-800) ml and 150 (100-400) ml, respectively.
As is seen, statistically significantly greater amount of blood
loss was observed in the ORC group (p=0.001).

On the other hand, no statistically significant difference was
found between ORC and RARC groups in terms of the need
for perioperative transfusion (p>0.05), while two (5.9%) pa-
tients underwent additional surgery (nephrectomy) during
ORC (Table 2).

Median (minimum-maximum) values for postoperative
hospital stay in the ORC, and RARC groups were 15 (12-18),
and 14 (11-19) days, respectively without statistically signif-
icant difference between both groups (p=0.596).

Median (minimum-maximum) values in the ORC, and RARC
groups in terms of time to oral feeding were 4 (2-12) days,
respectively. The transition time to oral feeding was statis-
tically significantly shorter in the RARC group (p=0.001)
(Table 3).

There was no statistically significant change in postoper-

Table 2. Perioperative characteristics and need for additional surgery

ORC RARC p

Operative time (hours) 6 (5.5-7) 7 (7-8) 0.001

Median (minimum-maximum)

Estimated Blood Loss (ml) 350 (100-800) 150 (100-400) 0.001
Median (minimum-maximum)
Transfusion
Yes 20 4 0.163
No 14 9

Additional surgical

intervention (%)
Yes 2(5.9)
No 32(94.1)

0(0)
13 (100)
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ative creatinine values when compared with preoperative
creatinine values in both ORC and RARC groups (p>0.05).
Preoperative albumin values were examined to assess nu-
tritional status of the patients, and a statistically significant
difference was not found between ORC [3.65 (1.7-4, 5) g/
dL] and RARC [3.7 (2.2-4.3) g/dL] groups (p>0.05) (Table 4).

Distribution of T1 (0 vs 15.4%), T2a (29.4 vs 7.7%), T2b (2.9
vs 23.1%), T3a (11.8 vs 23.1%), T3b (14.7 vs 7.7%), and T4a
(41.2 vs 23.1%) in ORC, and RARC groups was as indicated.
The pathological data of patients are summarized in Table 5.

Complications were not observed in 64.7% of the patients
in the open radical cystectomy group, while Clavien 3B
(14.7%), 3A (8.8%), | (5.9%), and 2 (5.9%) complications
were seen in respective percentages of the patients.

In 53.8% of the patients in the robot-assisted radical cys-
tectomy any complication was not seen, while Clavien 3B
(23.1%), and | (23.1%), complications were seen in respec-
tive percentages of the patients. Grade 1-2 were grouped

icant difference between the two groups in terms of mean
overall survival times (p=0.893) (Fig. 2).

Discussion

In the most Western countries, radical cystectomy and
pelvic lymph node dissection is the standard treatment for
localized muscle-invasive bladder tumors and non-muscle
invasive bladder tumors carrying very high risk B3 141, Radi-
cal cystectomy can be performed using open, laparoscopic
and robot assisted surgical techniques.

Today, minimally invasive procedures are being performed
more and more frequently, and have found a wider indica-
tion at this stage, laparoscopic and robot- assisted surgery
have come into prominence. Robot-assisted surgery has
advantages of providing three-dimensional image, op-
tical magnification up to ten times, and opportunity of

Table 5. Pathological Findings

among minor, and grade 3-5 in major complications. There ORC RARC p
were no statistically significant differences between the oT (%)
two groups in terms of major and minor complications % 0(0) 2(15.4) )
(p>0.05). T2a 10294)  1(7.7)
As types of diversion were concerned, the patients in the T2b 1(2.9) 3(23.1)
open radical cystectomy group underwent extracorpo- T3a 4(11.8)  3(23.1)
real ileal conduit (n=30), and extracorporeal orthotopic T3b 5(14.7) 1(7.7)
neobladder (n=4). However in the robot-assisted radical T4a 14412 30230
cystectomy group; the patients underwent extracorporeal PN (%)
. . . NO 17 (50) 9(69.2) -
ileal conduit (n=5), extracorporeal orthotopic neobladder N1 8(23.5) 000)
(n=3), intracorporeal ileal conduit (h=3) and had intracor- N2 7(20.6) 4(308)
poreal orthotopic neobladder (n=2). N3 2(5.9) 0(0)
The mean overall survival time of the patients was 42.7  Positive surgical margin (%)
(SD+6.57) months in the ORC group and 51.3 (SD+11.4) Var 2(5.9) 0(0) 1
months in the RARC group. There was no statistically signif- Yok 32(94.1)  13(100)
Median (minimum-maximum) 16 (3-44) 17(3-31) 0.190
Table 3. Postoperative hospital stay, and time to oral nutrition Number of extracted positive
lymph nodes median

ORC RARC P (minimum-maximum) 0-5 0-6 0.237
Postoperative hospital stay (days) 15(12-18) 14(11-19) 0.596 Positive lymph Node (%)
Median (minimum-maximum) Present 16 (47.1) 3(23.1) 0.243
Time to Oral Nutrition (days) 4(2-12) 2(1-8) 0.001 Absent 18 (52.9) 10(76.9)
Median (minimum-maximum) Primary prostatic adenocarcinoma 12 (35.3) 1(7.7) -
Table 4. Preoperative and postoperative creatinine and preoperative albumin values

ORC RARC p

Preoperative Creatinine (mg/dl) Median (minimum-maximum) 0.99 (0.66-4) 0.87 (0.72-3.39) 0.924
Postoperative Creatinine (mg/dl) Median (minimum-maximum) 1.07 (0.72-3.25) 1(0.7-2.57) 0.592
Preoperative Albiimin (g/dl) Median (minimum-maximum) 3.65(1.7-4.5) 3.7 (2.2-43) 0.979
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Figure 2. Average overall survival times of both groups.

movement in seven planes compared to the standard la-
paroscopy.

On the other hand, robot- assisted surgery is containdi-
cated in patients who can not tolerate pneumoperitoneum
and Trendelenburg position due to cardiac and pulmonary
problems, and it is relatively contraindicated in patients
with past history of extensive pelvic surgery which consti-
tute its disadvantages compared to open surgery.

In our study, we aimed to compare the results of two min-
imally invasive techniques of ORC and RARC. Two groups
were similar in terms of preoperative age, sex, body mass
index, ASA score, and need for BCG instillation.

When we examined the current literature, we have found
that in the study performed by the two high-volume cen-
ters in 2016, median operative times of 185 (165-222) and
330 (260-370) minutes were reported for ORC, and RARC,
respectively [, In a recent randomized prospective study,
the average operative time for RARC was found to be statis-
tically significantly longer relative to ORC (360, vs 300 min-
utes, respectively [1],

In our study, operative times for ORC, and RARC were
found to be 360 (330-420) and 420 (410-480) minutes, re-
spectively. Therefore, operative time was statistically sig-
nificantly longer in the RARC group (p=0.001). Operative
time in the RARC group may be longer due to the difficulty
in constructing intracorporeal diversion and the fact that
preliminary cases of RARC were included in our study We

think that the difference between the operative times will
decrease in favor of RARC with increasing experience.

The estimated perioperative blood loss in our study was
found to be statistically lower in the RARC group (p=0.001).
However, the perioperative transfusion rates were similar
in both groups (p=0.163). In a study by Gandaglia et al. [°]
estimated blood loss and perioperational transfusion rates
were similar between the two groups. In a meta-analysis of
24 studies, evaluated by Soo et al. '7] estimated blood loss
and perioperative transfusion rates had been found to be
statistically significantly lower in the RARC group.

In a meta-analysis performed by Soo et al. and in a study by
Gandaglia et al. ['> 171 relatively shorter hospital stay was
reported in favour of RARC In our study, hospital stay in
the RARC group was statistically insignificantly shorter, in
parallel with the literature. Furthermore, time to switching
to oral feeding in the RARC group was statistically signifi-
cantly shorter. We think that this is due to lesser intestinal
manipulation during RARC.

In studies by Gandaglia et al. ['>) and Khan et al. ['®) any sta-
tistically significant difference between the two groups in
terms of major and minor complications was not reported.
In our study, any statistically significant difference was not
observed between RARC and ORC groups in terms of major
and minor complications.

In RARC, extended lymph node dissection up to the aor-
tic bifurcation is recommended for staging and oncologic
control (18], In a meta-analysis, Soo et al. 7] detected that
the average number of 20 lymph nodes were removed
in their case series, and reported no difference in terms
of lymph node dissection compared to ORC. In the study
conducted by the International Robotic Cystectomy Con-
sortium, Hellenthal et al. reported that median number of
17.8 (0-68) lymph nodes were removed in RARC without
any statistically significant difference when compared with
ORC cases ['9). In our study, we detected that an average of
16 (3-44), and 17 (3-31) lymph nodes were removed in the
ORC, and RARC groups, respectively. Parallel to the litera-
ture findings, the number of lymph nodes removed in our
study was similar in both groups.

Surgical margin positivity is an important risk factor for the
development of local recurrence and metastasis. In a single
center study, 1589 patients were evaluated, with a positive
surgical marginal rate of 4.2% and a 5-year cancer-specific
survival rate of 32% in patients with positive surgical mar-
gins [20],

Gandaglia et al. ['>] reported that the rate of surgical mar-
gin positivity was 8.7% In the RARC group which was lower
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relative to ORC group without any statistically significant
intergroup difference. In our study, there were no patients
with surgical margin positivity in the RARC group. The rate
of surgical margin positivity in the ORC group was 5.9%,
without any statistically significant intergroup difference.

When the literature was reviewed, it was reported that al-
though most of the studies had a short follow-up period,
there was no statistically significant difference between
RARC and ORC in terms of overall survival ['5-171, Similarly,
there was no statistically significant difference between the
RARC and ORC groups in terms of the mean overall survival
time in our study. As a limitation of our study, our group
of robotic-assisted radical cystectomy consisted of prelimi-
nary cases of a series.

In addition, presence of bias in case selection because of
the retrospective design of our study, and preference of
ORC in patients with worse general health status are major
disadvantages of ORC. On the other hand, application of
these two techniques by the same surgeon in our clinic is
an advantage of our study. Because of the retrospective na-
ture of the majority of studies in the literature, prospective
randomized studies are needed to demonstrate that RARC
is equally effective compared with ORC.

For this reason, a multi-center randomized prospective
study (RAZOR: Randomized Open vs. Robotic Cystectomy)
was initiated in the USA in 2011. The 2-year results of this
study, in which a total of 350 patients were randomized to
RARC and ORC, were reported in 2017 AUA Conference.
According to the reported results; a statistically significant
difference could not be demonstrated between the RARC
and ORC groups in terms of progression-free and overall
survival rates [21],

Conclusion

In the treatment of bladder cancer, RARC is a minimally
invasive technique that provides lesser perioperative
bleeding and earlier postoperative oral feeding than ORC
technique. In the light of the current literature, RARC has
oncologic and functional results comparable to ORC tech-
nique. In order to fully compare the two techniques, there
is a need for randomized prospective studies with a higher
number of patients with longer follow-up.
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