MINIMALLY INVASIVE AND ROBOTIC SURGERY
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Purpose: Robot-assisted radical cystectomy (RARC) is an
alternative approach for treatment of bladder cancer. We
provide a critical review of the current status of RARC and
pelvic lymph node dissection with a focus on feasibility,
safety and oncological efficacy of the procedure.
Materials and methods: The PubMed literature database
was reviewed for RARC series that have been reported in
the English language until the present time. Surgical
technique, operative parameters, pathologic outcome,
complications and quality of life were examined.
Results: RARC is progressing steadily. With nearly 500

published cases worldwide, RARC proves to be technically
feasible and oncologically effective. It is associated with
less blood loss, shorter hospital stay, and improved
postoperative quality of life. Intracorporeal urinary
diversion is still in the experimental phase, and effort
is needed to make it technically easier and widely
accepted.

Conclusions: With the worldwide rapid spread of
robot-assisted surgeries, RARC is evolving as a reliable
minimally invasive alternative to standard open surgery.
Awaiting long term oncological results, adequately
powered prospective randomized trials comparing
open, laparoscopic and robotic approaches are urgently
needed.

Key Words: bladder cancer, robot-assisted, radical
cystectomy, urinary diversion

Introduction

Radical cystectomy and pelvic lymph node dissection
is considered the standard treatment for muscle
invasive bladder cancer. Robot-assisted radical
cystectomy (RARC) has evolved in the past few years
as an alternative to open radical cystectomy with
the advantages of decreased postoperative pain and
earlier return of bowel function. A critical review of
the relevant literature is imperative to identify what
has been achieved, and to identify the areas that
need further improvement in the realm of RARC for
invasive bladder cancer. Table 1 highlights RARC
series reported in the English literature."'
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Open radical cystectomy and lymph node
dissection. What are the standards?

One of the first detailed operative descriptions of radical
cystoprostatectomy with pelvic lymphadenectomy
was by Marshall and Whitmore in 1949.' In the
1950s and early 1960s, the operation was associated
with significant mortality and morbidity. With time,
acquisition of surgical experience, improvement in
medical technology and pharmacology, as well as the
evolution of diversion techniques, radical cystectomy
has evolved as the standard therapeutic modality for
muscle invasive bladder cancer.””?

The 5 year disease free survival following radical
cystectomy ranges from 50%-60%."7* Evidence
indicates that node positivity is a significant and
independent prognostic factor and that adequate lymph
node dissection has a direct impact on the survival **
With radical cystectomy, the incidence of nodal disease
is in the order of 25%. The pN stage among node
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TABLE 1. RARC series reported in English literature

Author/ref N

Menon et al' 17
Beecken et al? 1

Yohannes et al> 2
Hemal et al* 24

Sala et al® 1
Rhee et al® 7

Galich et al” 13

Abraham et al® 14

Lowentritt et al® 5

Hemal et al'® 6

Murphy et al" 23

Park et al'? 1
Guru et al®® 67
Ng et al* 83

Pruthi et al®® 50

Urinary Age Mean EBL
Diversion OR

Time
[leal conduit (3) - 260 150
Neobladder (14) 308
Intracorporeal W - 510 200
neobladder
Ileal conduit 60 690 1118
Ileal conduit (4) - 290 200
W pouch (16)
T pouch (2)
Double chimney (2)
Intracorporeal W 65 720 100
neobladder
Ileal conduit 60 638 479
Ileal conduit (6) 70 697 500
Neobladder (5)
Indiana pouch (2)
Ileal conduit (14)  76.5 419 212
Ileal conduit (4) 69.5 350 300
Ileal conduit (5) 56 330 200
Neobladder (1)
Ileal conduit (19)  64.8 368 278
Studer pouch (4)
Ileal conduit 59 340 600
Ileal conduit 67 436* 520
Ileal conduit 47) 709 375 460
Indiana pouch (10)
Neobladder (26)

Hosp
LOS

11

5.8

9.2

11.6

o
5.5

Ileal conduit (30) 63.9 3024 268.2 45

Neobladder (20)

Complications

Re-exploration for postop bleed (1)
Bilharziasis (13)

Nil

Nil
Minimal blood loss and morbidity

Nil

57% transfusion rate (4)
Port site hematoma (1) Ileus (1)

Enterovesical fistula + SBO (1)
Abscess (1)

42.8% transfusion rate

28% complication rate: Ileus (2)

Urine leak (1) MI (1)

Incomplete transection of L obturator nerve

Initial open conversion for
hypercapnea (1) not reported

Partial wound dehiscence secondary
to infection (1), Blood loss of 1L
requiring 2 units of blood transfusion (1)

23% complication rate.

Transfusion (1), rectal injury/colostomy (1),
anastomotic stricture, ureter leak (1),

b/1 femoral neuropathy, postop bleed

Postop bleed/ transfusion / return to OR (1)

Cellulitis, dehiscence, renal failure,

leak, FUO, PNA, UTI, abscess,
pyelonephritis, ureteral obstruction,
urinary fistula/ ileus, fungal infn, SBO,
C.diff colitis, GI bleed, hematemesis,

EC fistula, arrhythmia, MI, transfusion (1),
rash, dehydration, DVT, PE

FUO, anastomotic leak, others previously
reported in Pruthi et al*

EBL = estimated blood loss; Hosp LOS = length of hospital stay; FUO = fever of unknown origin; PNA = pneumonia;
UTI = urinary tract infection; infn = infection; SBO = small bowel obstruction; EC fistula = enterocutaneous fistula;
MI = myocardial infarction; DVT = deep vein thrombosis; PE = pulmonary embolism

*unpublished data
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positive cases indicates that 30%-40% are of the pN1
category. Therefore meticulous pelvic node dissection
is mandatory to remove all involved nodes of pN1 and
most of pN2 categories, thus improving the prognosis of
PN1 cases treated by radical cystectomy to approximate
that of organ confined disease.” In 2004 Herr et al
presented recommendations for standardization of
open radical cystectomy (ORC) based on a collaborative
group study across four institutions.” The authors
recommended removal of at least 10-14 LNs and an
acceptable positive margin rate was determined as
< 10% overall and < 15% for pT3-4 tumors. Recently,
Ghoneim and colleagues presented the Mansoura
experience with 2720 consecutive cases with at least
5years of follow up.”® They recommended a “standard”
lymphadenectomy that include all the lymph nodes
within the following boundaries: the mid commoniiliac
vessels - proximally; the genitofemoral nerve - laterally;
the circumflex iliac vein and lymph node of Cloquet -
distally; and the hypogastric vessels - posteriorly. Such
a dissection would provide a yield of approximately
20 lymphnodes. These findings are in agreement with a
retrospective clinical study by Mills et al and the autopsy
data from Weingartner and associates that suggest
20 nodes determines the quality of a cystectomy.'s**

Technique of robot-assisted radical cystectomy

Laparoscopic surgeons were the first to demonstrate
the feasibility of radical cystectomy.®® While the
laparoscopic cystectomy was still in its infancy, robotic
technology attracted the attention of urologists because
of its superior three dimensional vision, seven degrees
of freedom of movement, lack of tremor, intuitiveness
of motion and superior ergonomics. The technique for
RARC was developed based on the principles of open
surgery with modification using the da Vinci Surgical
System (Intuitive Surgical, Sunnyvale, CA, USA).
Since initial reports of RARC by Menon and colleagues,
the technique has evolved and has been reproduced
in many centers. Herein the technique adopted in
Roswell Park Cancer institute, is described.

Preparation and port placement

Each patient is prepared as for open radical cystectomy.
General anesthesia is achieved and both a nasogastric
tube and Foley catheter are inserted. The patient’s arms
are adducted and padded, and the table is placed in
the steep Trendelenburg position. Pneumoperitoneum
is created using a Veress needle. A transperitoneal six
port approach is used and the robot is docked between
the patient’s legs.
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Operative steps for male cystoprostatectomy

Development of avascular spaces

Once the ports are placed the key landmarks in the
pelvis are examined. The lateral paracolic spaces and
any sigmoid attachments should be freed. The goal is
to define three avascular spaces (periureteral, lateral
pelvic space and anterior rectal spaces) to set up further
dissection of the bladder.

Development of periureteral space

Peristalsis of the ureter with aid of magnification
and three dimensional vision helps in defining the
landmarks for separating out this space. The incision of
the posterior peritoneum is carried out with separation
of the visceral fascia and identification of the ureter
in the loose areolar tissue. The periureteral space is
opened with mobilization and dissection of the ureter
distally up to the ureterovesical junction. Preservation
of the periureteral adventitial tissue is critical to ensure
ureteral viability. One of the caveats in this technique
is to avoid early clipping and transaction of the ureter
during initial dissection. The intact distal ureters act as
alandmark in identifying the lateral pedicles and help
the surgeon find the correct plane around the bladder
to decrease the likelihood of a positive surgical margin
in this location , Figure 1.

Development of lateral pelvic space

After development of the periureteral space, incision of
the posterior peritoneum is carried parallel and lateral
to the umblical ligaments onto the anterior abdominal
wall above the superior pubis ramus, which helps

Figure 1. Anatomical landmarks for the technique of
spaces (periureteral space).
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Figure 2. Lateral pelvic space.

develop the lateral pelvic space. This avascular areolar
space is opened following the medial curve of the rami
of the pubic bone. The vas deferens is seen traversing
across underneath the posterior peritoneum and is
divided lateral to the obliterated umbilical ligament to
access the lateral pelvic space. The bladder is still left
attached to the anterior abdominal wall and provides
natural anterior retraction. Both the periureteral and
lateral pelvic spaces are separated by the ureter and
the postero-lateral pedicle arising from the internal
iliac vessels. The external iliac vessels, obturator nerve
and vessels constitute the lateral boundary of both the
spaces , Figure 2.

Bladder, prostate, and
seminal vesicles

Posterior peritoneum

Vascular pedicle
*"‘---..___../

¢ _Ureter

Sigmoid

Figure 3. Anterior rectal space.
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Development of anterior rectal space

Once the periureteric and lateral avascular spaces are
defined bilaterally the anterior rectal space is developed.
The two lateral incision of the posterior peritoneum
are joined together at the peritoneal reflection of the
pouch of Douglas. The dissection of this space is carried
distally as far as the apex of the prostate. The plane
between the anterior sheath of Denonvilliers fascia and
the rectum is usually easily accessible. Blunt dissection
following the anterior rectal wall is continued caudally.
Careful blunt and sharp dissection using a cold round
tip scissors is preferred to separate the rectum from the
prostatic apex , Figure 3.

Control of vascular pedicles and mobilization of
neurovascular bundles

The bladder is left suspended from the anterior
abdominal wall while posterior dissection is completed.
Anterior and lateral traction on the bladder using the
fourth arm with a Cobra grasper will help expose the
lateral vascular pedicles of the bladder. The distal UV
junction is identified and the ureters are ligated with
two Weck hemo-lok clips. The distal ureteral margins
are sent for frozen section. An endovascular stapling
device or hemo-lock clips and scissors can be used to
secure the lateral pedicles in an expeditious fashion.
In patients with locally advanced disease and need
for non nerve sparing radical excision we advocate
wider excision of pedicle and use the endovascular
stapler. After controlling the inferior vesical vessels,
the endopelvic fascia is opened bilaterally. The
prostate is dissected off the rectum distally to the apex
if possible.

Anterior exposure and apical dissection

Incision of the median and medial umbilical ligaments
to release the bladder from the anterior abdominal wall
is carried out once the posterior dissection is complete.
The bladder will drop posteriorly. Dissection of the
retropubic fat is performed and the superficial dorsal
vein is cauterized. Suture ligation of the deep venous
complex is performed; further release of the prostate
is accomplished once the deep dorsal vein complex
is incised. The urethra is incised and the specimen is
placed in a retrieval bag and removed from the pelvic
cavity. We use a large specimen bag (similar to one
used for kidney specimen) that is placed through
the 15 mm port. The pelvic cavity is irrigated and
the area is examined for any bleeding. Control of
any bleeding and irrigation of the pelvis with sterile
water is thoroughly performed with approximately 1
liter of irrigation. A frozen section of the urethra can
be done.
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Lymph node dissection (LND) and lymph
node yield in RARC

Surgical technique: (release and roll technique)
A 0°lens is used for LND although a 30°-down lens is
helpful in the deep, narrow pelvis. Lymphadenectomy
is performed with the following anatomical boundaries:
common iliac up to the aortic bifurcation proximally,
genitofemoral nerve laterally, circumflex iliac vein and
node of Cloquet distally/caudally, and hypogastric
vessels posteriorly. All nodal tissue is removed by
skeletonizing the vessels. Dissection begins caudally
and proceeds to the level of the aortic bifurcation with
exposure of the triangle of Marcille. Nodal tissue is
submitted in separate nodal packets from both sides as
follows: (i) aortic bifurcation to common iliac package;
(ii) genitofemoral nerve to external iliac artery package;
(iii) node of Cloquet and external iliac vein package;
(iv) obturator package proximally to the hypogastric
artery.

The nodal packages are placed in EndoCatch bags,
labeled right and left (United States Surgical Corps.,
Norwalk, CT, USA) for LN retrieval and prevention
of port-site recurrence. After completion of the node
dissection aggressive sterile water irrigation is carried
out again and thorough hemostasis is achieved.

Practical tips during LND

We prefer performing LND after cystectomy for several
reasons. Cystectomy provides adequate space to

perform LND and preserves the tissue planes of the
bladder to prevent oncological compromise.

Exposure and development of the triangle of Marcille
separate the major vessels from the pelvic wall and
facilitate appropriate application of three dimensional
vision, magnification, and maneuverability of the
Endowrist (Intuitive Surgical, Sunnyvale, CA, USA), to
perform LND and complete clearance of the obturator
fossa.

Cold scissor dissection and bipolar point cauterization
are used for small blood vessels and lymphatic channels
to prevent bleeding and lymphocele formation. Avoiding
the monopolar hook prevents thermal vascular injury.

Pneumoperitoneum pressure is decreased frequently
to <12 mmHg, as this enables distension of the external
iliac vein.

Lymph node yield in RARC

As previously highlighted bilateral pelvic
lymphadenectomy is considered to be an integral
part of radical cystectomy. Both the adequacy of
lymphadenectomy and the number of nodes retrieved
have been the subject of criticism of minimally invasive
cystectomy. The surgical extent of the dissection
reported in RARC series was either to the common iliac
bifurcation (termed standard) or to aortic bifurcation
(extended). Most of the RARC series, have reported
adequate lymph node procurement, the average
number varying from 12 to 23 lymph nodes, a figure
comparable to the open series, Table 2. Wang et al found

TABLE 2. Lymph node yield in robotic cystectomy series

Author No. of cases Type of L.N.
dissection*
Menon et al! 17 S
Hemal et al* 24 E
Rhee et al® 7 S
Galich et al’ 13 S
Abraham et al® 14 E
Lowentritt et al’ 5 E
Hemal et al®® 6 S
Murphy et al 23 S
Guru et al®® 67 E
Ng et al* 83 S
Pruthi et al®® 50 E

Mean L.N. Patients with
yield (range) N+ disease (%)
12 (4-27) 1(5.8)

3-27 14.2)

- 2(15.4)

23.3 (15-31) 3(21)

12 (9-16) 1(25)

12 (4-19) 1(17)

16 (8-24) 2(8.7)

18 (6-43) 17 (25)

17.9 (7.5-28) 13 (15.7)

19 (8-37) 8 (16)

S = standard lymphadenectomy up to the bifurcation of the common iliac artery proximally; E = extended lymphadenectomy

up to the aortic bifurcation

5006

© The Canadian Journal of Urology™; 17(1); February 2010



no differences in the number of lymph nodes retrieved
between RARC and ORC group (20 versus 17).* Guru
et al reported the feasibility and safety of performing
adequate robotic extended lymph node dissection.'
They noted that the lymph node yield increased with
progression of the learning curve. The number of
lymph nodes retrieved during lymphadenectomy may
be influenced by the way the nodes were retrieved (en
bloc or separately), the way they are interpreted and
processed by the pathology team, and by the number
of nodes in a given patient, which can vary. Therefore,
we advocate thorough anatomical dissection around the
pelvic vessels and complete clearance of all the nodal
tissue within the anatomical boundaries previously
discussed, focusing about such extent of dissection is
more important than worrying about the number of
lymph nodes retrieved.

Complications of robot-assisted radical
cystectomy

Since the first report of RARC by Menon et al in 2003,
more than 500 cases have been published worldwide.!
Estimated blood loss (EBL) reported in robotic series is in
the range 100 mL-1100 mL, Table 1, with most reporting
an average of < 500 mL and transfusion rates below 2%.
Complication rates following RARC ranges from 6% to
27% 1246811132629 Most complications are comparable the
open approach, and management would likewise be
identical. Wang and colleagues compared outcomes in
21 ORC cases versus 33 RARC cases, and complication
rates were similar in both groups.®* In a prospective
study, Ng et al compared complication rates in 187
consecutive patients who underwent robotic versus
open radical cystectomy. In this study, the robotic
cystectomy cohort experienced fewer postoperative
complications than those undergoing open cystectomy.
Robotic cystectomy was an independent predictor of
fewer overall and major complications.” Similarly
in a prospective randomized study Nix et al found
no significant difference in overall complication rates
between both groups.®

Abraham et al compared their experience with
laparoscopic assisted radical cystectomy (LARC) and
RARC in 34 patients (20 LARC versus 14 RARC).?
Robot-assisted approach was associated with less
blood loss, fewer postoperative complications, and
earlier return of bowel function. Still, published series
are limited with respect to patient number and long
term follow up. Therefore, complication rates have not
been well established for comparison. Table 3 lists the
postoperative complications within 6 weeks following
RARC according to Dindo- Clavien classification.

© The Canadian Journal of Urology™; 17(1); February 2010
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Surgical margins in RARC

Three dimensional vision allows for better surgical
precision in excising local disease and sparing nerves
in suitable cases with robot-assistance. However,
due to lack of tactile feedback, concerns regarding
the adequacy of local excision and soft tissue surgical
margin (§TSM) status arose.

Surgical margin status following radical cystectomy
has not been has not been diligently studied. Herr et
al analyzed a data set from the SWOG (Southwest
Oncology Group) 8710 study of 268 patients treated
with radical cystectomy, 25 (9.3%) of whom had positive
STSM.* Positive STSM was associated with shorter
overall survival in multivariate analysis. In addition, the
probability of local recurrence was significantly higher in
patients with positive STSM. In a study of 1589 patients
treated with radical cystectomy for bladder cancer by
Dotan et al, the incidence of positive soft tissue surgical
margin STSM was 4.2%.* Risk factors for positive STSM
were female gender, locally advanced cancer, presence
of vascular invasion and mixed histology. While none
of the patients with organ confined disease had evidence
of positive STSM, 9% of the patients with extravesical
disease had positive STSM.*

Similarly, in RARC series positive STSM were
reported only in cases with non-organ confined tumors
and only in continuous series in which no case selection
was performed, Table 4. These findings suggest that
presence of tumor at the surgical margin is usually
not a surgical error (cutting through the bladder), but
rather is associated with infiltration of the soft tissue
boundaries of the bladder. Wang et al in a prospective
study of 54 patients (33 robotic, 21 open) reported 3
patients with positive STSM in the ORC group and 2
patients in the RARC group.” Guru et al studied the
impact of tumor volume on surgical and pathological
outcomes following RARC.*> Bulky tumors were
associated with higher stage disease, and higher rate
of margin positivity. Therefore, in patients with large
volume tumors, wider dissection of perivesical tissue is
recommended to decrease the margin positive rates.*”

Urinary diversion following RARC

There are several approaches adopted for urinary
diversion following RARC including: a) extracorporeal
through a 5 cm-7 cm midline infraumblical incision
which is also utilized to retrieve the specimen, b)
combined intracorporeal and extracorporeal technique:
in which the orthotopic neobladder is fashioned
extracorporeally, then it is internalized, the abdominal
wound is closed and completion of the urethra vesical
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TABLE 3. Modified Dindo-Clavien classification system of complications

Grades Organ
system
Grade Other
I
Grade Cardiac
II
Pulmonary
Gastro-
intestinal
Renal
Other
Grade Renal
ITa
Other
Grade Gastro-
IIIb intestinal
Renal
Other
Grade  ICU mgmt
v

Grade V Death

Description

Wound infection
(opened at bedside)
FUO

Afib

Arrhythmia

MI

PE
Pneumonia

C.diff colitis
Ileus

SBO

UTI

Sepsis

DVT
Depression
Transfusion
Postop bleed
Abscess

Fungal infection
Pyelonephritis
Bilharziasis

Port site metastasis

Ureteral obstruction
Urinary leak

Renal failure :
Anastomotic stricture :

Rectal injury
EC fistula

Urinary fistula

Dehiscence
Open conversion
Return to OR
Nerve injury
Hernia

.13

N N ué/ > A%
S I i I SR
S E T FE TS

S S RN R R R O
i
I
1 2
1 -
6 11
11 : : 1 01
1 ? ?
1 1
1
1
1 -
1
1 |
1 g 1

*Note: Series without complications mentioned were not included in table.

—_

—_
=~

-
- A
4
2?
.
[
L
2
1
5
3
2
5 :
0 :
1
2
5
1
1
301
2 12
4
0 :
0
0 :
1 ¢
.
1
0 :
?
2
1
0 :5
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TABLE 4. Margin status in robotic cystectomy series

Author No. of cases Selection
Menon et al! 17 C
Hemal et al* 24 C
Rhee et al® 7 S
Galich et al®® 13 C
Abraham et al** 14 C
Lowentritt et al’ 5 C
Hemal et al'° 6 C
Murphy et al" 23 S
Guru et al®® 67 C
Ng et al™* 83 C
Pruthi et al®® 50 S
Total 314

*C = continuous series; S = selected series

Margin positivity
<=T2 (%) > T2 (%)
0 0
0/6 0/1
0/7 0/6
- 1(7.1)
0/1 0/3
0/6 5/6
0 0
0/51 6/32(19)
0/33 0/17

anastomosis is carried out with robotic assistance,!
and c) total intracorporeal diversion. The first case
reported of RARC with intracorporeal ileal orthotopic
neobladder was by Beecken et al in 2003.> Operating
time was 8.5 hours and blood loss was 200 mL. Balaji
et al demonstrated the feasibility of RARC with
intracorporeal ileal conduit in three cases with mean
operative time of 11.5 hours.?® Sala et al described a
case of RARC with intracorporeal fashioning of an ileal
neobladder with total operative time of 12 hours.®
Intracorporeal orthotopic urinary diversion is
still time consuming and a technically challenging
procedure. Evolution of new techniques and advances
in development of absorbable stapling devices might
help in future widespread usage of this approach.

Quality of life following RARC

Health related quality of life (HRQOL) outcomes in
bladder cancer patients undergoing cystectomy are an
important component of assessment of bladder cancer
treatment modalities. Radical cystectomy with urinary
diversion is a major debilitating operation that can affect
the satisfaction with life in the aftermath. Treatment
related morbidity, including urinary dysfunction,
regardless of type of diversion, can be significant. Also,
the vast majority of patients will have sexual difficulty
after surgery.**

Gilbert et al used a specific quality of life questionnaire,
the bladder cancer instrument (BCI) to measure urinary,
sexual, and bowel function as well as bother domains

© The Canadian Journal of Urology™; 17(1); February 2010

in patients with bladder cancer in 315 patients.® Scores
were significantly lower among the cystectomy group
compared to the native bladder group with intravesical
treatment. Matsuda et al used the Functional Assessment
of Cancer Therapy-Bladder (FACT-BL) questionnaire in
patients 5 years after ORC, and found along term negative
effect on survivors.* This stemmed from concerns about
cancer recurrence, follow up visits, complications, and
restriction in social activities due to urine leakage, and
changes in body image and sexual interest.

RARC has shown the potential to reduce hospital
stay, pain and convalescence'*** Yuh et al prospectively
studied the effect of RARC on quality of life after
surgery.* FACT-BL questionnaires were administered
to 34 patients before and after 1, 3 and 6 months period
following RARC. Scores decreased significantly in
the initial period after RARC and then progressively
improved. Quality of life returned promptly to, or even
exceeded baseline levels by 6 months after RARC.

Conclusion

RARC has evolved to provide a minimally invasive
alternative to the standard open approach. It proves to
be feasible and effective, provides adequate lymph node
yield, and can be accomplished with complication rates
comparable to open surgery. Although we awaitlong term
oncologic outcomes, short follow up data are similar to
open surgery. Well designed prospective randomized trials
comparing RARC, LRC and ORC are urgently needed to
define their role in management of bladder cancer. [

5009



Status of robot-assisted radical cystectomy

References

1. Menon M, Hemal AK, Tewari A, Shrivastava A, Shoma AM,
El-Tabey NA, Shaaban A, Abol-Enein H, Ghoneim MA. Nerve
sparing robot-assisted radical cystoprostatectomy and urinary
diversion. BJU Int 2003;92(3):232-236.

2. Beecken WD, Wolfram M, Engl T, Bentas W, Probst M, Blaheta R,
Oertl A, Jonas D, Binder J. Robotic-assisted laparoscopic radical
cystectomy and intra-abdominal formation of an orthotopic ileal
neobladder. Eur Urol 2003;44(3):337-339.

3. Yohannes P, Puri V, Yi B, Khan AK, Sudan R. Laparoscopy-
assisted robotic radical cystoprostatectomy with ileal conduit
urinary diversion for muscle-invasive bladder cancer: initial
two cases. | Endourol 2003;17(9):729-732.

4. Hemal AK, Abol-Enein H, Tewari A, Shrivastava A, Shoma
AM, Ghoneim MA, Menon M. Robotic radical cystectomy and
urinary diversion in the management of bladder cancer. Urol
Clin North Am 2004;31(4):719-729.

5. Sala LG, Matsunaga GS, Corica FA, Ornstein DK. Robot-
assisted laparoscopic radical cystoprostatectomy and
totally intracorporeal ileal neobladder. | Endourol 2006;20(4):
233-235.

6. Rhee JJ, Lebeau S, Smolkin M, Theodorescu D. Radical
cystectomy with ileal conduit diversion: early prospective
evaluation of the impact of robotic assistance. BJU Int 2006;
98(5):1059-1063.

7. Galich A, Sterrett S, Nazemi T, Pohlman G, Smith L, Balaji KC.
Comparative analysis of early perioperative outcomes following
radical cystectomy by either the robotic or open method. JSLS
2006;10(2):145-150.

8. Abraham JB, Young JL, Box GN, Lee H]J, Deane LA, Ornstein DK.
Comparative analysis of laparoscopic and robotic-assisted radical
cystectomy with ileal conduit urinary diversion. ] Endourol 2007;
21(12):1473-1480.

9. Lowentritt BH, Castle EP, Woods M, Davis R, Thomas R. Robot-
assisted radical cystectomy in women: technique and initial
experience. | Endourol 2008;22(4):709-712.

10.Hemal AK, Kolla SB, Wadhwa P. First case series of robotic
cystoprostatectomy, bilateral pelvic lymphadenectomy, and
urinary diversion with the da Vinci S System. | Robotic Surg
2008;2(1):35-40.

11. Murphy DG, Challacombe BJ, Elhage O, O’Brien TS, Rimington
P, Khan MS, Dasgupta P. Robotic-assisted laparoscopic radical
cystectomy with extracorporeal urinary diversion: initial
experience. Eur Urol 2008;54(3):570-580.

12.Park SY, Cho KS, Ham WS, Choi HM, Hong SJ, Rha KH.
Robot-assisted laparoscopic radical cystoprostatectomy with
ileal conduit urinary diversion: initial experience in Korea.
J Laparoendosc Adv Surg Tech 2008;18(3):401-404.

13. Guru KA, Sternberg K, Wilding GE, Tan W, Butt ZM, Mohler JL,
Kim HL. The lymph node yield during robot-assisted radical
cystectomy. BJU Int 2008;102(2):231-234.

14.Ng CK, Kauffman EC, Lee MM, Otto BJ, Portnoff A, Ehrilich JR,
Schwartz MJ, Wang GJ, Scherr DS. A comparison of postoperative
complications in open versus robotic cystectomy. Eur Urol
2009;3075:1-9.

15. Pruthi RS, Stefaniak H, Hubbard JS, Wallen EM. Robotic anterior
pelvic exenteration for bladder cancer in the female: outcomes
and comparisons to their male counterparts. | Laparoendosc Adv
Surg Tech A 2009;19(1):23-27.

16. Marshall VE, Whitmore WF Jr. A technique for the extension
of radical surgery in the treatment of vesical cancer. Cancer
1949;2:424-428.

17.Ghoneim MA, el-Mekresh MM, el-Baz MA, el-Attar IA,
Ashamallah A. Radical cystectomy for carcinoma of the
bladder: critical evaluation of the results in 1026 cases. | Urol
1997;158(2):393-399.

5010

18. Ghoneim MA, Abdel-Latif M, El-Mekresh M, Abol-Enein H,
Mosbah A, Ashamallah A, el-Baz MA. Radical cystectomy for
carcinoma of the bladder: 2,720 consecutive cases 5 years later.
J Urol 2008;180(1):121-127.

19. Hautmann RE, Gschwend JE, de Petriconi RC, Kron M, Volkmer
BG. Cystectomy for transitional cell carcinoma of the bladder:
results of a surgery only series in the neobladder era. | Urol
2006;176(2):486-492.

20.Dalbagni G, Genega E, Hashibe M, Zhang ZF, Russo P, Herr H,
Reuter V. Cystectomy for bladder cancer: a contemporary series.
J Urol 2001;165(4):1111-1116.

21. Abol-Enein H, El-Baz M, Abd-Hameed MA, Abdel-Latif M,
Ghoneim MA. Lymph node involvement in patients with bladder
cancer treated with radical cystectomy: a pathoanatomical
study-a single center experience. | Urol 2004;172(5 Pt 1):
1818-1821.

22.Leissner J, Hohenfellner R, Thuroff JW, Wolf HK.
Lymphadenectomy in patients with transitional cell carcinoma
of the urinary bladder; significance for staging and prognosis.
BJU Int 2000;85(7):817-823.

23.Herr H, Lee C, ChangS, Lerner S, Bladder Cancer Collaborative
Group. Standardization of radical cystectomy and pelvic lymph
node dissection for bladder cancer: a collaborative group report.
J Urol 2004;171(5):1823-1828.

24.Mills RD, Turner WH, Fleischmann A, Markwalder R,
Thalmann GN, Studer UE. Pelvic lymph node metastases
from bladder cancer: outcome in 83 patients after radical
cystectomy and pelvic lymphadenectomy. | Urol 2001;166(1):
19-23.

25. Weingartner K, Ramaswamy A, Bittinger A, Gerharz EW, Vége D,
Riedmiller H. Anatomical basis for pelvic lymphadenectomy
in prostate cancer: results of an autopsy study and implications
for the clinic. | Urol 1996;156(6):1969-1971.

26.Wang GJ, Barocas DA, Raman ]JD, Scherr DS. Robotic vs open
radical cystectomy: prospective comparison of perioperative
outcomes and pathological measures of early oncological efficacy.
BJU Int 2007;101(1):89-93.

27.Pruthi RS, Wallen EM. Is robotic radical cystectomy an
appropriate treatment for bladder cancer? short-term oncologic
and clinical follow-up in 50 consecutive patients. Urol 2008;
72(3):617-622.

28.Balaji KC, Yohannes P, McBride CL, Oleynikov D, Hemstreet
GP 3. Feasibility of robot-assisted totally intracorporeal
laparoscopic ileal conduit urinary diversion: initial results of a
single institutional pilot study. Urology 2004;63(1):51-55.

29.Pruthi RS, Wallen EM. Robotic assisted laparoscopic radical
cystoprostatectomy: operative and pathological outcomes.
J Urol 2007;178(3 Pt 1):814-818.

30. Herr HW, Faulkner JR, Grossman HB, Natale RB, deVere White R,
Sarosdy ME, Crawford ED. Surgical factors influence bladder
cancer outcomes: a cooperative group report. | Clin Oncol 2004;
22(14):2781-2789.

31.Dotan ZA, Kavanagh K, Yossepowitch O, Kaag M, Olgac S,
Donat M, Herr HW. Positive surgical margins in soft tissue
following radical cystectomy for bladder cancer and cancer
specific survival. ] Urol 2007;178(6):2308-2312.

32.Yuh B, Padalino J, Butt ZM, Tan W, Wilding GE, Kim HL,
Mohler JL, Guru KA. Impact of tumour volume on surgical and
pathological outcomes after robot-assisted radical cystectomy.
BJU Int 2008;102(7):840-843.

33. Allareddy V, Kennedy J, West MM, Konety BR. Quality of life
in long-term survivors of bladder cancer. Cancer 2006;106(11):
2355-2362.

34.Kikuchi E, Horiguchi Y, Nakashima ], Ohigashi T, Oya M,
Nakagawa K, Miyajima A, Murai M. Assessment of long-term
quality of life using the FACT-BL questionnaire in patients with
an ileal conduit, continent reservoir, or orthotopic neobladder.
Japan ] Clin Oncol 2006;36(11):712-716.

© The Canadian Journal of Urology™; 17(1); February 2010



35. Gilbert SM, Wood DP, Dunn RL, Weizer AZ, Lee CT, Montie JE,
Wei JT. Measuring health-related quality of life outcomes in
bladder cancer patients using the Bladder Cancer Index (BCI).
Cancer 2007;109(9):1756-1762.

36.Matsuda T, Aptel I, Exbrayat C, Grosclaude P. Determinants
of quality of life of bladder cancer survivors five years after
treatment in France. Int | Urol 2003;10(8):423-429.

37.Guru KA, Wilding GE, Piacente F, Thompson J, Deng W, Kim HL,
Mohler J, O'Leary K. Robot assisted radical cystectomy versus open
radical cystectomy: assessment of postoperative pain. Can | Urol
2007;14(6):3753-3756.

38.Gill IS, Kaouk JH, Meraney AM, Desai MM, Ulchaker JC, Klein
EA, Savage SJ], Sung GT. Laparoscopic radical cystectomy and
continent orthotopic ileal neobladder performed completely
intracorporeally: the initial experience. ] Urol 2002;168(1):13-18.

39.Yuh B, Butt Z, Fazili A, Piacente P, Tan W, Wilding G, Mohler ],
Guru K. Short-term quality-of-life assessed after robot-assisted radical
cystectomy: a prospective analysis. BJU Int 2009;103(6):800-804.

40.Nix ], Smith A, Kurpad R, Nielsen ME, Wallen EM, Pruthi
RS. Prospective randomized controlled trial of robotic versus
open radical cystectomy for bladder cancer: perioperative and
pathologic results. Eur Urol 2009;0ct 10 [Epub ahead of print].

© The Canadian Journal of Urology™; 17(1); February 2010

MANSOUR ET AL.

5011



