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ABSTRACT

Objective: In this study, we have gathered the second largest series yet published on laparoscopic radical cystectomy in
order to evaluate the incidence and cause of intra and postoperative complication, conversion to open surgery, and patient
mortality.
Materials and Methods: From 1997 to 2005, 59 laparoscopic radical cystectomies were performed for the management of
bladder cancer at 3 institutions in South America. Twenty nine patients received continent urinary diversion, including 25
orthotopic ileal neobladders and 4 Indiana pouches. Only one case of continent urinary diversion was performed com-
pletely intracorporeally.
Results: Mean operative time was 337 minutes (150-600). Estimated intraoperative blood loss was 488 mL (50-1500) and
12 patients (20%) required blood transfusion. All 7 (12%) intraoperative complications were vascular in nature, that is, 1
epigastric vessel injury, 2 injuries to the iliac vessels (1 artery and 1 vein), and 4 bleedings that occurred during the bladder
pedicles control. Eighteen (30%) postoperative complications (not counting mortalities) occurred, including 3 urinary tract
infections, 1 pneumonia, 1 wound infection, 5 ileus, 2 persistent chylous drainage, 3 urinary fistulas, and 3 (5%) postopera-
tive complications that required surgical intervention (2 hernias – one in the port site and one in the extraction incision, and
1 bowel obstruction). One case (1.7%) was electively converted to open surgery due to a larger tumor that precluded proper
posterior dissection. Two mortalities (3.3%) occurred in this series, one early mortality due to uncontrolled upper gas-
trointestinal bleeding and one late mortality following massive pulmonary embolism.
Conclusions: Laparoscopic radical cystectomy is a safe operation with morbidity and mortality rates comparable to the
open surgery.
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INTRODUCTION

Open radical cystectomy remains the gold
standard for the treatment of muscle invasive blad-
der cancer. Over the last decade, this complex and
time consuming operation has been refined and stan-
dardized into a safe procedure with a 1-3% operative

mortality in most modern series (1). Nonetheless, the
overall complication rate after open radical cystec-
tomy and urinary diversion could be as high as 25%
to 35% (1). Recently, there has been an increased in-
terest in the laparoscopic approach for radical cys-
tectomy, which could potentially have a positive im-
pact on the morbidity of this operation (2). In this
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study, we have gathered the second largest series yet
published on laparoscopic radical cystectomy in or-
der to evaluate the incidence and cause of intra and
postoperative complications, conversion to open sur-
gery, and patient mortality.

MATERIALS AND METHODS

From 1997 to 2005, 59 laparoscopic radical
cystectomies were performed for the management of
bladder cancer at 3 institutions in South America (Fig-
ure-1), including 51 cases of muscle invasive cancer,
4 cases of recurrent carcinoma in situ (CIS) and 4
cases of salvage operation after chemotherapy fail-
ure. All patients had negative metastatic work-out
based on chest x-ray and abdominal computed tomog-
raphy (CT). A 5-port transperitoneal approach was
employed in all operations as described in details else-
where (3,4). Nonetheless, more recently, in all insti-
tutions involved in this study, the camera port has
been re-positioned 2 fingerbreadths above the umbi-
licus, thus facilitating the complete resection of the
uracus. Pelvic lymphadenectomy was performed af-
ter radical cystectomy using the following boundaries;
the pubic bone distally to the bifurcation of the com-
mon iliac artery proximally and from the genitofemo-
ral nerve laterally and the obturator nerve inferiorly.
All surgical specimens were extracted intact within
an impermeable bag either through a 5-6 cm midline
incision (46 cases), a 5-12 cm Pfannenstiel incision
(6 cases), a perineal incision (1 case of radical cys-
tectomy and concomitant uretrectomy in a male), ex-
tension of the stomal incision (1 case), and through
the open vaginal vault (5 cases). Out of 13 cases of
laparoscopic radical cystectomy in female patients,
anterior pelvic exenteration was performed in 8 with
concomitant uretrectomy in 5 cases. In 4 cases, the
uterus and vagina were spared and in 1 case the pa-
tient had a prior hysterectomy. Twenty nine patients
received continent urinary diversion, including 25
orthotopic ileal neobladders and 4 Indiana pouches.
Only one case of continent urinary diversion was per-
formed completely intracorporeally (Y-shaped ileal
neobladder constructed with non-absorbable titanium
staples) (5), the others were performed by open sur-

gery through either an infra-umbilical midline inci-
sion or a Pfannenstiel incision in a hybrid laparoscopic
assisted approach (6). The uretero-intestinal anasto-
mosis were also performed using conventional open
surgical techniques except in 2 cases of ileal
neobladder, 1 totally intra-corporeally constructed and
1 in which the ureters did not reach the Pfannenstiel
incision and had to be anastomosed to neobladder
using free hand laparoscopic suturing. The uretero-
intestinal anastomosis was performed open surgically
in only one (through an extended 12 cm Pfannenstiel
incision) case as described by Basillote (7). In the
other cases, the recently fashioned reservoir was re-
introduced into the abdominal cavity, pneumoperito-
neum was restored and the urethra-intestinal anasto-
mosis was preformed laparoscopically. Non-continent
urinary diversion was used in 30 patients, including:
ileal conduit and cutaneous ureterostomy (3 cases
after salvage operation). All procedures were per-
formed by the same primary surgeon at each institu-
tion. Data were collected prospectively and analyzed
regarding morbidity, mortality and conversion to open
surgery.

RESULTS

Mean operative time was 337 minutes (150-
600). Estimated intraoperative blood loss was 488 mL
(50-1500) and 12 patients (20%) required blood trans-
fusion. All 7 (12%) intraoperative complications were
vascular in nature, that is, 1 epigastric vessel injury,
2 injuries to the iliac vessels (1 artery and 1 vein),
and 4 bleedings that occurred during the bladder
pedicles control. All intraoperative hemorrhages (ex-
cept the epigastric vessels injury) were managed
laparoscopically either by free hand laparoscopic su-
turing or by the use of the Endo-GIA stapler device.
Eighteen (30%) postoperative complications (not
counting mortalities) occurred, including 3 urinary
tract infections, 1 pneumonia, 1 wound infection, 5
paralytic ileus, 2 persistent chylous drainage, 3 uri-
nary fistulas, and 3 (5%) postoperative complications
that required surgical intervention (2 hernias – one in
the port site and one in the extraction incision, and 1
bowel obstruction). Overall, the complication rate was
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42% (25 cases). One case (1.7%) was electively con-
verted to open surgery. Two mortalities (3.3%) oc-
curred in this series, one early mortality due to un-
controlled upper gastrointestinal bleeding and one late
mortality following massive pulmonary embolism.
Final pathology revealed 30 cases (50.8%) of pT2,
11 cases (18.6%) of pT3, 2 cases of pT4 (3.4%) and
8 cases with positive nodes (N+ = 13.5%).

DISCUSSION

Laparoscopic radical cystectomy seems to be
a safe minimally invasive approach to bladder can-
cer. In our series, the overall incidence of complica-
tions was 42%, being 7 intraoperative (12%) and 18
postoperative (30%), which is comparable to the
30.5% of complications (only postoperative complica-

Center A

Center B Center C

Figure 1 –  Year based distribution (from 1997 to 2005) of 59 cases of laparoscopic radical cystectomy, with the number of continent
urinary diversions and also the overall complication rate from each center.
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tions) that were found after studying 2,538 subjects
that underwent open radical cystectomy, with ileus
in 9.7%, urinary tract infection in 7.8%, dehiscence
in 5.5%, wound infection in 5.2%, and postopera-
tive hemorrhage in 1.8%, requiring transfusion
greater than 4 units within 72 hours postoperatively
(8). In fact, in a review of 152 laparoscopic radical
cystectomies performed at 5 centers, the mean op-
erative time was 398 minutes and the mean blood
loss was 605 mL (7, 9-12). Twenty eight complica-
tions occurred (18.5%), including 1 dehydration, 1
obturator nerve paresis, 1 pelvic infection, 4 urinary
tract infection, 1 injury to the external iliac vein, 1
subcutaneous emphysema in one patient with
hypercarbia, 2 pulmonary embolism, 5 urinary fis-
tulas (1 case of neobladder to vagina fistula), 3 he-
matomas, 1 ureteral obstruction secondary to mis-
placed ureteral catheter, 1 bladder neck contracture,
1 epididymal abscess, 1 wound dehiscence, 1 inter-
nal hernia requiring laparotomy 19 days postopera-
tively, 2 small rectal tears and 2 partial small bowel
obstruction. Conversion to open surgery was re-
quired in 3 cases; one patient with a markedly en-
larged size bladder tumor that prohibited the poste-
rior dissection between the prostate and rectum
safely. The other patient who previously had under-
gone left nephroureterectomy had to undergo con-
version to open surgery after difficult dissection was
encountered around the left lateral aspect of the blad-
der. The third one is also the single case of mortal-
ity in this series. This patient presented subcutane-
ous emphysema leading to hypercarbia, needing
conversion to open surgery. Four weeks after sur-
gery this patient died of multiple organ failure.

A few complications in our series are worth
to be highlighted. Out of 7 intraoperative complica-
tions that occurred, 4 of them happened during con-
trol of the vascular pedicles. This may be related to
the fact that we have mainly used clips (metallic or
Hem-o-lock) or harmonic shears to control the vesi-
cal vascular pedicles in our cases, attempting to de-
crease the intraoperative costs related to the use of
disposables such as the Endo-GIA stapler (up to 10
vascular loads could be used in one operation), which
represents a great obstacle for laparoscopic radical
cystectomy to gain acceptance, specially in devel-

oping countries (3,13). In one case, despite an un-
eventful operation, the patient developed chylous
fistula (drain fluid analysis with a high concentra-
tion of triglycerides 1015 ng/dL and cholesterol 238
ng/dL). The patient was successfully treated with
conservative dietary measures (high protein, low fat,
medium chain triglyceride diet and salt restriction)
for 3 weeks (3). In order to avoid this problem, we
have subsequently carefully clip-ligated any larger
lymphatic channel prior to its transaction (14). Over-
all, 3 patients developed urinary fistulas, one case
in which the patient did not follow the recommen-
dations in order to properly empty the neobladder,
thus resulting in a significant post-void volume and
consequently in a cutaneous urinary fistula forma-
tion. Fortunately, this fistula was managed conser-
vatively and healed spontaneously with 14 days of
indwelling catheterization. In the 2 remaining cases,
a fistula developed due to leakage at the uretero-
intestinal anastomosis. In both cases we have expe-
rienced difficulties to exteriorize the ureters through
the Pfannenstiel extraction incision. In the first case,
the uretero-intestinal anastomosis had to be per-
formed intracorporeally using free hand
laparoscopically suturing exclusively, which may
had contribute to the fistula formation. In the sec-
ond case, although we managed to perform the anas-
tomosis open surgically, we have probably applied
excessive tension and traction to the ureters to pull
them up through the incision, perhaps leading to
distal ureteral ischemia, focal necroses, and urinary
extravasation. Based on these 2 cases, we only rec-
ommend the use of the Pfannenstiel incision to per-
form the urinary diversion in selected patients. In
fact, if one anticipates any difficulty to perform
bowel mobilization and uretero-intestinal anastomo-
sis through a low Pfannenstiel incision, an infra-
umbilical midline incision would certainly be a bet-
ter option.

Only one case in our series required electively
open surgical conversion due to lack of progression
in a patient with a high-volume, larger tumor, which
precluded proper exposure and dissection of the semi-
nal vesicles and bladder pedicles. This is in line with
what have been previously reported by Basillote et
al. that had to convert a laparoscopic procedure due
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to the markedly enlarged size (10 cm) of the bladder
tumor arising in posterior bladder wall that preclude
the posterior dissection between the prostate and rec-
tum safely (7). Based on this experience, we believe
that the tumor size (high-volume tumors) is an im-
portant criteria for proper patient selection and may
represent relative or even a formal contraindication
for the laparoscopic approach.

In a review of 1,054 patients that underwent
open radical cystectomy, Stein et al. reported a 2.5%
(27 patients) perioperative mortality rate (15). In our
series, 2 patients died of clinical related causes; one
patient with pelvic ankyloses and limited ambulation
capacity underwent an uneventful operation and pre-
sented deep venous thrombus and massive pulmonary
embolism on postoperative day 21. The other patient
with past history of peptic ulcer presented uncon-
trolled upper gastrointestinal tract bleeding on post-
operative day 5. Nevertheless, gathering our series
(2 deaths in 59 cases) with the series from the 5 cen-
ters (1 death in 152 cases) previously described we
will have a 1.4% mortality rate (3 deaths in 211 pro-
cedures) following laparoscopic radical cystectomy
that favorably compare to the modern series of the
open surgery.

Finally, we would like to point out that al-
though this series represents the South America’s ini-
tial experience with laparoscopic radical cystectomy
with encouraging results, all groups involved in this
study have familiarity with major laparoscopic sur-
gery, having already successfully performed more
than 800 laparoscopic radical prostatectomies in the
past years. Based on this, we can also suppose that
the complication rate of each institution may be more
related to the complexity of the operations performed
(number of continent urinary diversions) rather than
to the prior experience of each group, see Figure-1.

CONCLUSIONS

Laparoscopic radical cystectomy is a safe
procedure with an acceptable morbidity and mortal-
ity rates. Although feasible and safe, long term onco-
logical data are mandatory to evaluate its efficacy for
the treatment of invasive bladder cancer.
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