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ABSTRACT

Purpose: Our first 91 consecutive cases undergoing a robotic assisted cystectomy
were analyzed regarding perioperative outcomes, pathological stages and surgi-
cal complications.

Materials and Methods: Between 2007 and 2010 a total of 91 patients (76 male
and 15 female), 86 with clinically localized bladder cancer and 5 with non-uro-
thelial tumors underwent a radical robotic assisted cystectomy. We analyzed the
perioperative factors, length of hospital stay, pathological outcomes and compli-
cation rates.

Results: Mean age was 65.6 years (range 28 to 82). Among the 91 patients, 68
were submitted to an ileal conduit and 23 to a neobladder procedure for urinary
diversion. Mean operating time was 412 min (range: 243-618 min.) and mean
blood loss was 294 mL (range: 50-2000 mL). In 29% of the cases with urothelial
carcinoma the T-stage was pT1 or less, 38% were pT2; 26% and 7% were classi-
fied as pT3 and pT4, respectively. 14% of cases had lymph node positive disease.
Mean number of lymph nodes removed was 15 (range 4 to 33). Positive surgical
margins occurred in 2 cases (2.1%). Mean days to flatus were 2.13, bowel move-
ment 2.88 and inpatient stay 18.8 (range: 10-33). There were 45 postoperative
complications with 11% major (Clavien grade 3 or higher). At a mean follow-up
of 15 months 10 patients had disease recurrence and 6 died of the disease.
Conclusions: Our experience demonstrates that robotic assisted radical cystecto-
mies for the treatment of bladder cancers seems to be very promising regarding
surgical and oncological outcomes.
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Robotic-assisted laparoscopic radical cys-
tectomy has become a surgical option for patients
with bladder cancer, providing the benefits of
minimal invasive surgery with lower blood loss,
early return of bowel function and more rapid
patient recovery, while apparently maintaining
functional and oncological outcomes (1-6). The
surgical and perioperative outcomes of initial

reports appear to be comparable to the open ap-
proach. However, larger experiences are required
to adequately evaluate and validate this procedure
as an appropriate surgical and oncological method
for patients with bladder cancer. We report our ini-
tial experience with robotic assisted laparoscopic
radical cystectomy, evaluating the perioperative
and pathological outcomes of this procedure.
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MATERIALS AND METHODS

All patients underwent preoperative labo-
ratory studies and imaging (chest x-ray and ab-
dominal/pelvic cross-sectional imaging). In all
urothelial carcinoma cases a transurethral bladder
tumor resection was performed preoperatively. No
patients received preoperative neoadjuvant che-
motherapy. Table-1 lists patient characteristics.

Table 1 - Patient characteristics.

Mean Age (range) 65.6 (28-82)
N° gender
Male 76
Female 15
Mean body mass index (kg/m?) 26.7
Mean American Society of 2.21
Anesthesiologists score
Ne clinical stage
cT1 or less 37
cT2 46
cT3-T4 3
Other tumors 5

All patients underwent robotic assisted
laparoscopic radical cystectomy using the da
Vinci® surgical system. Three surgeons, versed in
robotic assisted laparoscopic radical prostatecto-
mies, but neither experienced in laparoscopy nor
trained in robotic assisted laparoscopy for radi-
cal cystectomies, performed the operations. The
robotic-assisted laparoscopic approach was used
for the cystoprostatectomy and bilateral pelvic
lymph node dissection portions of the procedure
and for pre-placing urethral anastomotic stitches
in orthotopic neobladder cases. After completing
the extirpative portion of the procedure the robot
was undocked and urinary diversion (ileal conduit
or orthotopic ileal neobladder) was performed via

a 5 to 8 cm lower midline incision. The deci-
sion as to which urinary diversion would be per-
formed was taken beforehand and individualized,
depending on patient age and preferences. The
nerve sparing procedure was performed with ti-
tanium clips and cold scissor dissection in a man-
ner similar to that used for robotic prostatectomy;,
as previously described by Menon et al. (7). The
robotic assisted laparoscopic pelvic lymphad-
enectomy involved lymph nodes up to the level
of the common iliac vessels (8).

After surgery, all patients were taken to
the urology intermediate care unit and underwent
routine postoperative support, which included
nasogastric tube removal immediately after sur-
gery, prokinetic agents, nonnarcotic analgesics
and early diet advancement.

In this series, which presents the learn-
ing curve at our center, we evaluated operative
variables such as total surgical time (cystectomy,
bilateral pelvic lymphadenectomy and urinary
diversion) and estimated blood loss. We includ-
ed aspects of hospital recovery such as time to
flatus, bowel movement and hospital discharge
including the 30-day complication rate. Further-
more, we analyzed pathological outcomes such
as pathological stage, margin status, bladder en-
try and the number of lymph nodes removed.

Complications were measured using the
Clavien classification system (9). This system is
well known in the general surgery and urologi-
cal literature, and helps to report complications
across different institutions (10-11).

RESULTS

The mean age of patients undergoing the
robotic procedure was 65.6 years (range: 28-82
years) with a male to female ratio of 5:1. The
mean American Society of Anesthesiologists
score (ASA) was 2.21. The majority of cases (46)
were clinical stage T2, followed by cT1 or less
(37) and finally ¢T3 or cT4 (3). The mean clinical
follow-up was 15 months (range: 3-44).

In terms of perioperative outcome mean
estimated blood loss was 294 mL (range: 50-2000
mL) and mean overall operating time was 265
min. (range: 243-618 min).
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Mean time to flatus and bowel movement
was 2.13 days (range: 1-6 days) and 2.88 days
(range: 1-7 days), respectively. Pertaining to the
date of discharge, 27 patients (29.6%) were dis-
charged between the 9" and 13™ postoperative
day (POD), 28 (30.8%) were discharged between
the 14" and 18™ POD, 17 (18.8%) between the 18™
and 22" POD and 19 (20.8%) were discharged af-
ter the 22nd POD. The mean inpatient stay was
18.8 days (range: 10-33). In total, 60% of patients
were discharged less than 18 days after surgery.
This extended time of stay can be explained by the
fact that, as with conventional open cystectomy
patients, these patients were only discharged after
all catheters, including ureteral stents, had been
removed. This usually took place on the 10" and
11® POD. Therefore, the earliest possible discharge
of patients with an ileal conduit was on the 12
POD. Patients with an orthotopic neobladder re-
mained in hospital until removal of the indwelling
catheter, which usually took place on the 215 POD.
Most patients were also given the option of stay-
ing in hospital for a few extra days if they had a
strong preference of being discharged directly into
a rehabilitation program without prior return to
home. As so few postoperative complications were
seen in the first patients, the current trend in our
center is to decrease the inpatient hospital stay.
Table-2 shows the above discussed parameters.

Table-3 lists pathological outcomes. An
inadvertent bladder entry did not occur at all.
Organ confined disease was found in 67% of pa-
tients. In 29% of the cases with urothelial car-
cinoma, the T-stage was pT1 or less, 38% were
pT2, and 26% and 7% were classified as pT3 and
pT4, respectively. Two patients (2.1%) had posi-
tive surgical margins. In one case, the positive
surgical margin was discovered postoperatively
in the urethra after an intraoperative frozen sec-
tion described it to be negative. The other patient
had a known pT4 prostate cancer that was previ-
ously been operated, without successful removal
of the primary tumor.

Lymph node positive disease was diag-
nosed in 149% of the cases. A mean of 15 lymph
nodes (range 1 to 33) were removed with a stan-
dard dissection up to the bifurcation of the com-
mon iliac vessels.

In the early postoperative period (less than
30 days after surgery) 45 patients had complica-
tions, including postoperative bleeding, rehos-
pitalization for nausea/ vomiting, ileus, febrile
urinary tract infections, deep vein thrombosis,
cardiopulmonary complications and occlusion of
the neobladder. However, only 10 patients (11%)
had major complications (Clavien Grade III or
higher) that needed invasive treatment. One of
those patients died a few days after surgery due to
an uncontrollable epileptic attack, complicated by
cardiac failure.

The 30 day-readmission rate for this case
series was 10.9% (10 of 91 patients).

Table 2 - Surgical and pathological outcomes.

N° diversion type (%)

Conduit 68 (74.7)

Neobladder 23 (25.3)
Mean time of surgery (min) 265
(range) (243-618)
Pathological findings (n (%))
(Urothelial carcinoma n = 86)

pT1 or less 25 (29)

pT2 33 (38)

pT3 22 (26)

pT4 6(7)
N° removed lymph nodes 14.48
(range) (1-33)
N° positive lymph nodes (%) 13 (14)
N° positive surgical margins (%) 2(2.1)
Mean days to flatus 2.13
(range) (1-6)
Mean days to bowel movement 2.88
(range) (1-7)
Mean days to discharge home 18.8
(range) (10-33)
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Table 3 - Postoperative Clavien complications.

N° patient with postoperative complications (%) 45 (49.4)
Ne patient with major complications 10 (10.9)
(Clavien 3 or higher) (%)

Complications after Clavien classification

| 14 (15.3)
I 21 (23.1)
II 6 (6.6)
\Y 3(3.3)

There were 7 patients (7.6%) with evi-
dence of recurrence of the disease.

During follow-up 5 patients died of ad-
vanced urothelial carcinoma and 1 died of other
causes, thus making the overall survival rate of
93.4% and a disease specific survival rate of 94%.

DISCUSSION

Our first experiences in the robotic ap-
proach for laparoscopic radical cystectomies
demonstrate that the pathological results and
desired oncological outcomes could be achieved.
It has been postulated that lymph node count
and positive soft tissue margins might serve as
measures of surgical quality for cystectomy. Ex-
perts have recommended that a lymph node yield
greater than 10 and a positive surgical margin
rate of less than 10% (some even say less than
500) are relevant indices of quality and adequacy
(1,12-14). In our study, a mean number of 15
lymph nodes were removed and two patients
(2.19%) had positive surgical margins. In a recent
comparison of open and robotic cystectomy by
Ng et al., the robotic surgery was associated with
decreased blood loss, equal mean operative time,
and an equal positive surgical margin rate and
lymph node yield (7.2% and 17.9 nodes, respec-

tively) (15). Haber and Gill reported a 5% posi-
tive surgical margin rate, a mean lymph node
yield of 14 nodes and 92% 5-year cancer specific
survival in 37 patients undergoing laparoscopic
radical cystectomy (16). As such, the current re-
port adds to a growing body of literature sug-
gesting that in appropriately selected patients
minimally invasive radical cystectomy offers
equivalent operative and pathological outcomes,
and an acceptable intermediate term oncological
efficacy.

With regards to perioperative outcomes a
mean robotic operating time of 265 min is com-
parable with the results published in other stud-
ies (1-6,17-20).

Similarly, we described a low surgical
blood loss that contributes to a faster postsurgi-
cal recovery as was demonstrated in other ro-
botic cystectomy reports (1-6,17-20).

In addition, postoperative outcomes, in-
cluding time to flatus and to bowel movement
are also favorable in our experience. Our study
is limited with regards to the time period till dis-
charge. As previously discussed, this has to do
with the fact that patients are discharged after the
removal of all the catheters and that the patients
can remain in hospital until they are admitted to
a rehabilitation center. The longer hospital stay
can therefore not be used as a benchmark of the
patients’ general postoperative health or status.

We used the Clavien system of complica-
tion assessment and observed an overall com-
plication rate of 49.4%, with 110 of patients
having a major complication (i.e. Clavien grade
3 or higher). Nevertheless, the rates and mag-
nitude of these complications where on a par
with those in well established open cystectomy
literature (21-23).

This report has several important and
noteworthy limitations. It fails to answer the
question of whether robotic surgery is superior
to conventional open surgery. In addition, this
study does not evaluate long-term cancer relat-
ed outcomes, e.g. 2-year and preferably 5-year
results that remain the true benchmarks of on-
cological efficacy. Despite this, it is a relatively
large case series examining the perioperative and
pathological results of robotic surgery.
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CONCLUSIONS

Our experience with robotic-assisted lap-
aroscopic radical cystectomy shows acceptable
operative, pathological and short-term clinical
outcomes. This suggests that robotic radical cys-
tectomy has similar short-term cancer control
and complication rates, less operative time and
blood loss and earlier return to bowel function
than laparoscopic or open radical cystectomy.

Certainly larger series are required to ad-
equately evaluate and validate this procedure
as an appropriate surgical and oncological op-
tion for patients with bladder cancer. Attention
should however be drawn to the fact that these
were the first cases ever performed at our cen-
ter and certainly do include a form of learning
curve. Considering this fact, the future of robotic
assisted laparoscopic radical cystectomies seems
extremely promising.
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