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ABSTRACT

Purpose: To compare our experience with laparoscopic radical cystectomy (LACIC) and robot-assisted lapa-
roscopic radical cystectomy (RACIC) with ileal conduit urinary diversion.

Patients and Methods: Prospective data were gathered on 20 consecutive patients undergoing LACIC per-
formed between August 2002 and July 2005, and on 14 consecutive patients undergoing RACIC performed
between March 2005 and December 2006. Radical cystectomy with pelvic lymphadenectomy was performed
laparoscopically or robotically, and an ileal conduit urinary diversion was performed extracorporeally.

Results: There was no significant difference in terms of preoperative factors or baseline tumor character-
istics and no significant difference in mean operative time (410 min v 419 min) between groups. There was
less blood loss (212 mL v 653 mL; P � 0.0001) and fewer transfusions (42.8% v 70%; P � 0.0011) in the
RACIC group. There was one intraoperative complication (7%) and no conversions in the RACIC group.
There were three (15%) intraoperative complications all leading to conversion in patients undergoing LACIC.
Three (21%) patients in the RACIC group and 10 (50%) patients in the LACIC group had at least 1 post-
operative complication. The mean number of days to oral intake was less in the RACIC group (2.3 v 6.1; P �
0.012). There was no significant difference in the number of lymph nodes excised (P � 0.09) between groups.
Bilateral extended lymphadenectomy was performed in 10 (71%) RACIC patients with a mean of 22.3 lymph
nodes harvested and in 16 (80%) LACIC patients with a mean of 16.5 lymph nodes harvested. There were
no positive margins in patients in the LACIC group and one (7.1%) among patients in the RACIC group—
a patient with pT4 disease.

Conclusion: Both laparoscopic and robot-assisted radical cystectomies can be performed safely without com-
promising oncologic standards for surgical margins and extent of lymphadenectomy. In this early experience,
the robot-assisted approach appears to have a shorter learning curve, and it is associated with less blood loss,
fewer postoperative complications, and earlier return of bowel function than LACIC.

INTRODUCTION

DESPITE MAJOR ADVANCES in surgical technique and
instrumentation, standard open radical cystectomy remains

a complex procedure with significant perioperative morbidity.
In 1993, Sánchez de Badajoz and colleagues1 introduced lapa-
roscopic radical cystectomy to reduce the morbidity associated
with this procedure. Hemal and coworkers2 later reported that
laparoscopic cystectomy was not only feasible but also had a
lower incidence of blood loss and lower analgesia requirements
than open cystectomy. In a study of 13 patients undergoing lap-
aroscopic cystectomy with ileal neobladder urinary diversion,

Basillote and associates3 further reported that laparoscopic rad-
ical cystectomy was associated with a modest decrease in post-
operative pain and shorter hospitalization compared with open
cystectomy, despite the fact that the urinary diversion was per-
formed through a 15-cm Pfannenstiel incision.

In most reported cases of laparoscopic cystectomy, the cys-
tectomy was performed laparoscopically and the urinary diver-
sion was accomplished extracorporeally through a minilaparo-
tomy incision. The feasibility of performing radical cystectomy
with orthotopic urinary diversion entirely intracorporeally has
been demonstrated as well.4–6 In spite of the potential advan-
tages, however, laparoscopic cystectomy has been performed
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only in a select group of large centers by highly skilled lapa-
roscopic surgeons.7–10 Because of the many technical chal-
lenges associated with laparoscopic cystectomy, there is a long
learning curve even for highly experienced laparoscopic sur-
geons. This steep learning curve is the most likely explanation
for the lack of widespread acceptance of laparoscopic cystec-
tomy into everyday clinical practice.

The development of the daVinci® Surgical System (Intuitive
Surgical, Sunnyvale, Calif) has broadened the application of
minimally invasive approaches to pelvic surgery. It is now es-
timated that more than 40% of radical prostatectomies in the
United States will be performed robotically (personal commu-
nication, Intuitive Surgical).

More recently, robot-assisted surgery has been applied to
radical cystectomy. This may expand the role of minimally in-
vasive surgery in the extirpative surgical management of blad-
der cancer. In a comparison of 37 consecutive patients under-
going radical cystectomy (24 open and 13 robot-assisted),
robot-assisted radical cystectomy was associated with shorter
hospitalization and reduced blood loss.11

The theoretical advantages of robot-assisted surgery over
standard laparoscopy include three-dimensional visualization,
multiple degrees of freedom, and greater surgical precision.
There is evidence to suggest that the robotic interface greatly
reduces the learning curve for minimally invasive pelvic pro-
cedures. In complex surgical procedures, such as radical prosta-
tectomy, even among laparoscopically naïve surgeons, the
learning curve for robot-assisted laparoscopic radical prostate-
ctomy can be as few as 12 cases.12 Although the total number
of cases necessary to overcome the learning curve in laparo-
scopic cystectomy has not been determined, we hypothesize that
robot assistance will shorten this learning curve.

To our knowledge, this is the first report comparing laparo-
scopic and robotic approaches to radical cystectomy. We com-
pare our early experience with laparoscopic radical cystectomy
with pelvic lymph node dissection and ileal conduit urinary di-
version (LACIC) to that of our early experience with robot-as-
sisted radical cystectomy with pelvic lymph node dissection and
ileal conduit creation (RACIC).

PATIENTS AND METHODS

Between August 2002 and July 2005, data were collected
prospectively on 20 consecutive patients (13 men and 7 women)
who underwent LACIC. The same data collection was prospec-
tively done on another group of 14 consecutive patients (10 men
and 4 women) who underwent RACIC between March 2005
and December 2006 using the daVinci system. In both proce-
dures, the radical cystectomy and lymphadenectomy were per-
formed intracorporeally, and the bowel was later exteriorized
for ileal conduit creation.

The LACIC surgery was performed by a senior urologist with
several years of experience in laparoscopic urologic surgery.
The surgeon who performed RACIC was a fellowship-trained
urologic oncologist who had been in practice for 4 years. He
had performed more than 50 open cystectomies and more than
100 robot-assisted radical prostatectomies before the first ro-
bot-assisted cystectomy. Under an institutional review board-
approved protocol, the data for the 34 patients undergoing ileal

conduit urinary diversions were prospectively collected and an-
alyzed.

LACIC operative technique

The technique of laparoscopic cystectomy has been de-
scribed.3 Briefly, five ports were placed transperitoneally, in-
cluding a 12 mm umbilical camera port, a 12 mm port in each
pararectus area 3 cm below the umbilicus, and a 12 mm port
in each lower abdominal quadrant. After the cystectomy and
pelvic lymph node dissection was performed, either a lower
midline incision from the umbilicus to the pubic bone or a 15
cm Pfannenstiel incision was made by connecting the two most
inferior ports. The bowel was exteriorized through this open-
ing, and an ileal conduit was created in the standard fashion.

RACIC operative technique

The robot-assisted radical cystectomy has also been de-
scribed.13 Port placement is shown in Figure 1. When creating
the ileal conduit, the left ureter was brought under the sigmoid
mesentery, and the terminal ileum was tagged with a silk su-
ture before a 5 to 7 cm midline periumbilical incision was made.
The specimen that had previously been placed in a large 15 mm
EndoCatch® bag (Auto Suture, Norwalk, Conn) was first ex-
tracted; then a segment of terminal ileum was isolated in the
usual fashion. An Alexis Wound Retractor® (Applied Medical,
Rancho Santa Margarita, Calif) device was placed on the inci-
sion while an ileal conduit with a “Bricker” type ureteral-en-
teric anastomosis was created extracorporeally (Fig. 2). The fi-
nal placement of the stoma on the right lower quadrant is shown
in Figure 3.

RESULTS

Table 1 shows the demographic characteristics of the patients
who underwent either a LACIC (N � 20) or RACIC (N � 14).
There was no statistically significant difference between the
groups in terms of their preoperative characteristics: mean age,
body mass index, American Society of Anesthesiologists risk,
mean preoperative creatinine level, number of previous
transurethral resections of bladder tumors, and interval time to
cystectomy. The two groups were also similar in terms of tu-
mor characteristics: location, multiplicity of lesions, preopera-
tive tumor stage, grade, concomitant carcinoma in situ (CIS),
neoadjuvant radiation therapy, and clinical stage.

Comorbid conditions were also similar between both groups.
Hypertension, diabetes mellitus, and coronary artery disease
were the most common comorbidities. Fifty-five percent
(11/20) of LACIC patients and 28% (4/14) of RACIC patients
had previous abdominal surgery.

Intraoperative

There was no significant difference in mean operative time
(410 v 419 min; P � 0.71) between groups. There was statisti-
cally significant less blood loss (212 mL v 653 mL; P � 0.0001)
and a lower transfusion rate (43% v 70%; P � 0.011) in the
RACIC group (Table 2). There was only one intraoperative
complication in the RACIC group (7%): this was an incomplete
transection of the left obturator nerve, which was recognized
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and repaired robotically with interrupted 5.0 polypropylene su-
tures. The patient had no neurologic deficit postoperatively.

Three (15%) patients in the LACIC group had significant in-
traoperative complications that necessitated conversion to an
open procedure. Two of these were because of uncontrollable
hemorrhage: bleeding from the vaginal stump in one patient and
bleeding from the internal iliac artery in the other patient. The
third conversion was necessary to repair a rectal tear. In this
last patient, a rectourethral fistula and pelvic abscess subse-
quently developed that necessitated drainage and a diverting
colostomy.

Postoperative

At least one postoperative complication developed in three
(21%) patients in the RACIC group. One woman in the RACIC
group was readmitted because of postoperative ileus, which
eventually resolved with nasogastric decompression. A male
patient required readmission for delayed urine leak and ileus
that was managed with percutaneous placement of a pelvic drain
and bilateral percutaneous antegrade ureteral stents. During his
readmission, he had an acute myocardial infarction that was
managed medically.

On the fifth postoperative day, severe hypertension accom-
panied by atrial fibrillation with rapid ventricular response de-
veloped in the the third patient in the RACIC group with a post-
operative complication. Normal sinus rhythm returned after the
patient received intravenous amiodarone. He was discharged
without any other problems. However, on postoperative day 32,
the patient was readmitted because of lethargy and dehydration
that was managed with intravenous fluid replacement.

Ten (50%) patients had at least one complication in the

LACIC group. Two patients had urine leaks that resolved after
percutaneous placement of bilateral nephrostomy tubes. Three
patients had prolonged ileus, which responded to gastrointesti-
nal decompression. One of the three patients with ileus had a
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FIG. 1. Port placement during robot-assisted cystectomy.

FIG. 2. Extracorporeal ileal conduit creation.
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concurrent conduit obstruction and stomal stenosis that was
conservatively managed with Foley catheter drainage.

A low output enterocutaneous fistula developed in one pa-
tient; this resolved after prolonged bowel rest and parenteral
supplementation. This patient had cellulitis of the lower arm
because of swelling of the intravenous site; this responded to
conservative management.

Anticoagulation therapy was initiated in one patient in this
group after development of deep venous thrombosis of the right
leg. One patient had mental status changes manifesting as con-
fusion and loss of orientation. This was caused by an electrolyte
imbalance that was eventually corrected. In one patient, paras-
tomal herniation and subsequent significant bowel obstruction
developed, requiring exploration, adhesiolysis, and repair of the
hernia. This patient eventually recovered after a prolonged hos-
pital stay.

Short-term recovery was faster in the RACIC group: the
times to oral intake (2.3 v 6.1 days; P � 0.012) and to resum-
ing a regular diet (3.7 v 7.0 days; P � 0.011) were shorter in
the RACIC group. There was a nonstatistically significant trend
toward shorter hospital stay for the RACIC group (5.8 [range
4–7] days v 9.5 [range 4–32] days; P � 0.35). When comput-
ing for the median values, however, these were similar in both
groups.

Pathologic outcome

The predominant histologic subtype was transitional cell car-
cinoma: 16/20 (80%) and 10/14 (71%) in the LACIC and

RACIC groups, respectively. Other histologic types included
squamous cell carcinoma, chronic cystitis, adenocarcinoma, and
carcinosarcoma. Pathologic stages in both groups varied from
in situ disease to invasive carcinoma with extravesical exten-
sion.

An extended bilateral pelvic lymph node dissection was per-
formed in 10/14 (71%) RACIC and 16/20 (80%) LACIC pa-
tients. In 2 RACIC patients, the lymph node dissection was ter-
minated after confirmation of grossly positive lymph nodes.
Extended lymph node dissections were not performed in two
other patients; one was an 85-year-old man with recurrent CIS
who had significant cardiovascular disease, and another was an
83-year-old man who had undergone a previous cross-femoral
artery bypass procedure. In 3 of the LACIC patients, an ex-
tended lymphadenectomy was not performed because of the pa-
tient’s advanced age and significant comorbidities. An extended
lymphadenectomy was also omitted in a fourth patient because
of prolonged operative time that resulted from intraoperative
bleeding.

Of those patients who had undergone an extended pelvic
lymphadenectomy, the mean number of lymph nodes removed
among RACIC patients was 22.3 (range 13–42) while the mean
number was 16.5 (range 7–26) for the LACIC patients (P �
0.09). There were 2 of 10 (20%) patients in the RACIC group
and 2 of 16 (12.5%) patients in the LACIC group with positive
lymph nodes. There was one positive surgical margin in an
RACIC patient with a pT4 tumor while there was none in the
patients undergoing LACIC.

Adenocarcinoma of the prostate was detected in 6/12 (50%)
among patients in the LACIC group and in 4/10 (40%) patients
in the RACIC group.

DISCUSSION

Laparoscopic cystectomy was first reported more than a
decade ago1 but only recently has started to gain popularity in
centers with extensive laparoscopic expertise. All of the tech-
nical steps of an open radical cystectomy with urinary diver-
sion have been translated into equivalent laparoscopic maneu-
vers.14,15 Indeed, laparoscopic cystectomy can be safely
performed by a few highly skilled laparoscopic surgeons,16–19

but the technical challenges required to complete this procedure
have limited the widespread application of laparoscopy to the
management of invasive bladder cancer.

To overcome the technical demands of laparoscopic cystec-
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FIG. 3. Postoperative view after robot-assisted cystectomy
with ileal conduit creation.

TABLE 1. DEMOGRAPHICS OF PATIENTS UNDERGOING LACIC AND RACIC

LACIC RACIC
(N � 20) (N � 14) P

Patient clinical characteristics Mean (range) Mean (range) value

Age 77.6 (69–86) 76.5 (66–87) 0.73
BMI 27.2 (18–52) 26.1 (19–35) 0.67
Preoperative risk (ASA) 3.3 (2–3) 2.6 (2–3) 0.58
Preoperative creatinine level 1.3 (0.8–2.7) 1.4 (0.8–2.6) 0.78
Interval time between last TURBT and cystectomy (mos) 1.1 (0.75–2.75) 2.9 (0.75–5.0) 0.64

LACIC � laparoscopic radical cystectomy with ileal conduit creation; RACIC � robot-assisted radical cystectomy with ileal
conduit creation; ASA � American Society of Anesthesiologiests; TURBT � transurethral resection of bladder tumor.
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tomy, robot assistance had been introduced as a way to shorten
the learning curve and widen the use of minimally invasive cys-
tectomy and bilateral pelvic lymph node dissection. Theoretically,
robot assistance should enable laparoscopically naïve surgeons to
perform this complex operation with less difficulty.20–23

Our initial experience with RACIC with pelvic lymph node
dissection supports this assumption. In our series, RACIC was
performed with an acceptable operative time (410 min) even
within the initial learning curve. Although the operative time
for LACIC was the same as for RACIC, the LACIC procedures
were performed by a senior urologic surgeon with extensive
laparoscopic experience. In terms of operative time, the RACIC
was also comparable to the initial experience of another highly
experienced laparoscopic surgeon performing pure laparoscopic
radical cystectomy.3 Several studies have now validated the fea-
sibility of RACIC, but the advantages over standard open cys-
tectomy remain to be proven.13,21,22

In comparing RACIC with LACIC, there seems to be a clear
advantage for RACIC with regard to complications (Table 3):
there were significantly fewer intraoperative and postoperative
complications in the RACIC group (Table 4). In patients in the
RACIC group, there was only one (7%) intraoperative compli-
cation (obturator nerve injury) compared with 3 (15%) in pa-
tients in the LACIC group. The intraoperative complication rate
in our LACIC group (Table 5) was comparable to other reports
of early laparoscopic cystectomy experience by Hemal and
coworkers,16 in which intraoperative complications (2 rectal in-
juries and 1 external iliac vein injury) occurred in 3 of 11 (27%)
patients.

There were also fewer postoperative complications in pa-
tients in the RACIC group than in patients in the LACIC group

(21% v 50%). The overall complication rate of 28% in the
RACIC group also compared favorably with other reports of
LACIC. In a series of 59 cases, Castillo and colleagues17 re-
ported an overall complication rate of 42%, with 12% occur-
ring intraoperatively. In this series, the mean operative time was
337 min, the estimated intraoperative blood loss was 488 mL,
and the transfusion rate was 20%. All intraoperative complica-
tions were vascular in nature, either because of injury to the
epigastric or iliac vessels or bleeding from the control of the
bladder pedicles.

The complication rate for robot-assisted cystectomy, even
among the initial cases, is comparable to that of open cystec-
tomy performed at a center with a high volume of procedures.
Chang and associates24 reported an overall minor complication
rate of 30.9% and a major complication rate of 4.9% after open
radical cystectomy. Typically, open cystectomy is associated
with blood losses of more than 600 mL and transfusion rates
higher than 40%.24–27

One of the major theoretical advantages to a minimally in-
vasive approach is reduced blood loss. This been shown in some
but not all series of LACIC.18,28,29 In our current series, the av-
erage blood loss was 653 mL in the LACIC group; 70% of these
patients required transfusions. This was in contrast to patients
in the RACIC group in whom the average blood loss was 212
mL. Despite this low blood loss, 42% of patients in the RACIC
group received transfusions. The explanation for this discrep-
ancy is that a majority of these patients were anemic preoper-
atively.

The reason for the differences in blood loss between the
LACIC and RACIC groups is not clear, but it is likely related
to difficulty in controlling acute bleeding laparoscopically that
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TABLE 2. CLINICAL OUTCOME OF LACIC AND RACIC

Clinical parameters LACIC (N � 20) RACIC (N � 14) P value

Operative time in minutes: mean (range) 419 (275–527) 410 (340–545) 0.71
Blood loss in mL: mean (range) 653 (300–1400) 212 (50–500) 0.00009
Patients requiring transfusion (%) 14 (70) 6 (42) 0.0011
Days to oral intake

Mean � SD 6.1 � 5.2 2.3 � 0.5 0.012
Median (range) 3 (3–20) 2 (1–6)

Days to regular diet � SD
Mean � SD 7.0 � 6.9 3.7 � 0.5 0.011
Median (range) 4 (3–22) 3 (2–5)

Length of hospital stay (days) � SD
Mean � SD 9.4 � 7.4 5.8 � 0.9 0.35
Median (range) 6 (4–32) 6 (4–7)

LACIC � laparoscopic radical cystectomy with ileal conduit creation; RACIC � robot-assisted radical cystectomy with ileal
conduit creation; SD � standard deviation.

TABLE 3. COMPLICATION RATES OF LACIC AND RACIC

Number of patients with complications LACIC (N � 20) RACIC (N � 14)

Total number with intraoperative complications (%) 3 (15) 1 (7)0
Total number with postoperative complications (%) 11 (55) 3 (21)
Overall complicatin rate: N (%) 14 (70) 4 (28)

LACIC � laparoscopic radical cystectomy with ileal conduit creation; RACIC � robot-assisted rad-
ical cystectomy with ileal conduit creation.



was not experienced in the robotic group. While it is true that
pneumoperitoneum has a tamponade effect on venous bleeding,
the surgical dissection in the RACIC group was more accurate,
and control of potential sources of bleeding could be managed
with more speed. After excluding the two patients undergoing
LACIC who had intraoperative hemorrhage, the average esti-
mated blood loss was still 561 mL, which was still a signifi-
cantly higher loss than occurred in the RACIC group. Further,
25% of transfusions in the LACIC group and all the transfu-
sions in the RACIC group were, however, given because of pre-
operative anemia and not necessarily surgical blood loss.

Another potential advantage to a minimally invasive ap-
proach to radical cystectomy is reduced intraoperative fluid re-
quirement. Although, the parameter of intraoperative fluid re-
quirement for open radical cystectomy has not been widely
reported in the literature, the fluid requirement of 4 L in both
the LACIC and RACIC groups is much less than would be ex-
pected for open radical cystectomy. The reduced fluid require-

ment is likely because our technique for RACIC essentially
eliminates the need for packing and handling of the small bowel.

Reduced intraoperative fluid administration in theory should
speed the time to recovery of bowel function and shorten hos-
pital stay. In our series, there was a shorter time to tolerating a
liquid and regular diet in the RACIC group compared with the
LACIC group. The delayed recovery of bowel function in the
LACIC group may be caused by the greater incision length.
This could lead to a greater surface area of the bowel being ex-
posed to the external environment, resulting in potential dry-
ness and subsequent late peristalsis. Indeed, in the RACIC
group, because of the Alexis wound retractor that was placed
on the incision site, only the segment that was isolated for con-
duit creation was brought out of the wound; the remaining in-
testine was kept within the abdomen throughout the recon-
structive phase.

There was a trend toward a shorter hospital stay in those in
the RACIC group, but this did not reach statistical significance.
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TABLE 4. COMPLICATIONS OF RACIC

Patient Intraoperative
no. complications Postoperative complications Secondary procedures

7 Delayed ileus
11 Obturator nerve

injury
12 Urine leak, ileus, Placement of pelvic drain and

myocardial infarction bilateral antegrade ueteral stents
Cardiac catheterization

14 Hypertension and atrial fibrillation
with rapid ventricular response

Dehydration

RACIC � robot-assisted radical cystectomy with ileal conduit creation.

TABLE 5. COMPLICATIONS OF LACIC

Patient Intraoperative Reason for
no. complications conversion Postoperative complications Secondary procedures

71 Prolonged ileus, bleeding
hemorrhoids

5 Enterocutaneous fistula, arm cellulitis
6 Bleeding from To control Urinary leak Bilateral nephrostomy tubes

vaginal dissection bleeding
8 Urinary leak Bilateral nephrostomy tubes
9 Deep venous thrombosis
10 Prolonged ileus
12 Ileus, stomal stenosis, conduit

obstruction
15 Injury to the To control

internal iliac artery injury
16 Prolonged ileus Repositioning of ureteral stents
17 Rectal injury To repair Rectal-urethral fistula and pelvic Diverting colostomy

injury abscess, respiratory failure and
prolonged intubation

19 Partial small bowel obstruction Exploratory laparotomy,
adhesiolysis, and repair of
parastomal herniation

LACIC � laparoscopic radical cystectomy with ileal conduit creation.



The prolonged hospital stay in patients in the LACIC group was
likely multifactorial, a result of both a longer time to oral in-
take and the increased number of complications. The mean
length of hospital stay in the LACIC group was also skewed
by one patient who stayed longer (32 days) because of bowel
obstruction that required reoperation. This could explain the fact
that the median length of hospital stay between the two groups
was similar.

The majority but not all of the complications in this study were
gastrointestinal. Among patients in the RACIC group, compli-
cations were from urine leak, ileus, and cardiovascular events,
such as myocardial infarction and dysrhythmias. In those in the
LACIC group, two complications were caused by urine leakage,
while the rest were because of gastrointestinal events. In both
groups, the diversion was done extracorporeally.

It is likely that the higher incidence of bowel complications
in the LACIC group was multifactorial. There were no rectal
injuries in the RACIC group, probably because of the improved
three-dimensional visualization. In addition, although the ileal
conduit was performed extracorporeally, the incision size was
smaller in the RACIC group. This could account for the re-
duced incidence of prolonged ileus in the RACIC group, be-
cause no packing of the bowel was required.

Because invasive bladder cancer is a lethal disease, it is para-
mount that any minimally invasive procedure maintains com-
monly accepted standards for oncologic effectiveness. In addi-
tion to sufficient resection margins, an adequate pelvic lymph
node dissection is a critical component to surgical management.
In 2004, Herr and coworkers30 reviewed 1091 cystectomy cases
at four institutions and proposed standards for radical cystec-
tomy and pelvic lymph node dissection for bladder cancer. This
report suggests that an acceptable positive margin rate is fewer
than 10% of all cases and fewer than 15% for bulky (pT3–pT4)
tumors. In our RACIC series, there was only one (7%) positive
margin in a patient with a bulky pT4a tumor. There were no
positive margins in the LACIC group. The same group also pre-
dicted that in a typical series of radical cystectomies for blad-
der cancer, an extended pelvic lymph node dissection is indi-
cated 75% to 80% of the time.30 In our series, an extended
lymph node dissection was performed in 71% of the RACIC
patients and in 80% of LACIC patients.

The quality of lymph node dissection is a critical factor in
achieving oncologic effectiveness with radical cystectomy for
bladder cancer. Survival is improved when a minimum number
of lymph nodes are harvested at the time of cystectomy. Herr
and associates30 further reported that an adequate number of
lymph nodes harvested was 15. In our series, the average lymph
node count of patients undergoing extended lymphadenectomy
was 22.3 for those in the RACIC group, and in all but 1 patient
(14 lymph nodes) 15 or more lymph nodes were harvested. In
the LACIC group, an acceptable lymph node count was also
achieved—a mean count of 16.5.

Our experience supports the surgical oncologic effectiveness
of minimally invasive (both RACIC and LACIC) radical cys-
tectomy. Long-term follow-up is needed to determine if the
RACIC and/or LACIC can achieve the same (or better) onco-
logic outcomes than standard open surgical techniques.

Although our study demonstrates the feasibility of RACIC
and some of the advantages of robot assistance over LACIC,
there are some limitations to this study. Because this is a report

of our initial experience, the follow-up period is limited and the
long-term complications and disease control were not evaluated.
Also, this study represents an early experience with both LACIC
and RACIC, and it is not known whether blood loss and com-
plication rates would be the same in both groups with increas-
ing experience for both of these procedures. Longer-follow up
is needed to determine if RACIC is associated with lower long-
term morbidity and comparable or enhanced cancer-specific sur-
vival rates compared with LACIC and open cystectomy.

CONCLUSION

The current study provides additional evidence supporting
the feasibility and oncologic acceptability of both LACIC and
RACIC. More data and longer follow-up are needed to prove
the benefits of these minimally invasive surgical approaches for
invasive bladder cancer. Blood loss, time to oral intake, and pe-
rioperative complications were lower in patients in the RACIC
group. This suggests that robot assistance helps overcome many
of the technical challenges encountered with pure laparoscopic
radical cystectomy.
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ABBREVIATIONS USED

ASA � American Society of Anesthesiologists; CIS � car-
cinoma in situ; LACIC � laparoscopic radical cystectomy with
ileal conduit creation; RACIC � robot-assisted radical cystec-
tomy with ileal conduit creation; SD � standard deviation;
TURBT � transurethral resection of bladder tumor.
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