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Abstract
Objective To assess the oncological safety of laparo-
scopic procedures for the management of urothelial carci-
nomas of the urinary tract.
Methods Data on laparoscopic management of urothelial
carcinomas in the literature were analysed using MED-
LINE and by matching the following keywords: urological
malignancies, upper tract tumours, bladder carcinomas, lap-
aroscopic approach, recurrence, follow-up and metastasis
site.
Results Minimally invasive techniques are being used
increasingly in the management of these tumours and suc-
cessfully achieving the beneWts of lower blood loss and

more rapid patient recovery. To date, no evidence level 1
information is available and published series of these tech-
nically challenging cases are small and follow-up limited.
Short to medium term follow-up appears encouraging in
terms of recurrence and survival rates, but long-term data
are immature compared to the established open techniques
these procedures seek to duplicate. SpeciWc concerns in
terms of the oncologic safety of laparoscopy, especially
with regard to the pneumoperitoneum, tumour manipula-
tion and specimen extraction are addressed. Port-site metas-
tases and tumour seeding are rare events and appear to be
mainly related to the grade and stage of the tumour. Spe-
ciWc precautions are required to minimise these risks.
Conclusion Oncological results of the laparoscopic
approach are diYcult to compare with those of open sur-
gery. However, recent series have not reported unusual
tumour dissemination or a higher rate of recurrence with
this approach. Laparoscopic techniques are not yet standard
of care in invasive urothelial carcinomas. Long-term
assessment is ongoing and awaited.
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Introduction

Urothelial carcinomas are the fourth most common tumours
after prostate (or breast) cancer, lung cancer and colorectal
cancer. Bladder tumours account for 90–95% of urothelial
carcinomas [1, 2]. It is the most common malignancy of the
urinary tract and the second most common malignancy of
the urogenital tract after prostate cancer. It accounts for
5–10% of all the cancers diagnosed every year in Europe
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[1, 2]. Bladder cancer is ranked the 11th most common can-
cer in the world and over 50% of cases occur in developed
countries [1, 2]. Upper urinary tract urothelial cell carcino-
mas (UUT-UCCs) are scarce and account for only 5–10%
of urothelial carcinomas [3, 4]. The estimated annual inci-
dence in western countries is about 1–2 new cases/100,000
inhabitants. In 8–13% of cases, a synchronous bladder can-
cer is present. Recurrence in the bladder or the contralateral
urinary tract occurs in 30–51% of UUT-UCCs [5, 6]. Open
radical cystectomy and open nephroureterectomy (ONU)
remain the gold standard procedures for the management of
invasive bladder cancer or UUT-UCCs, respectively.

Radical prostatectomy and nephrectomy are currently
being performed laparoscopically, with oncological results
similar to those of open surgery [7, 8]. Laparoscopy
reduces the length of the incision, surgical morbidity, post-
operative pain, length of hospital stay and convalescence,
and even cost. Urothelial carcinomas are tumours that dis-
seminate readily and it has been feared that tumour dissec-
tion during laparoscopic procedures might be associated
with a higher risk of recurrence, although this remains a
matter of controversy [9–14]. It had been postulated ini-
tially that the high-pressure environment of the pneumoper-
itoneum might exacerbate tumour dissemination and result
in a higher rate of recurrence, leading several groups to
suggest that laparoscopic procedures should be avoided, in
urothelial cancers, whenever the tumour invades the muscle
wall [9, 10, 13, 15, 16]. Still, open surgery remains the stan-
dard of care for the management of urothelial cell carcino-
mas (UCCs) of the bladder and the upper urinary tract.
Advances in laparoscopic techniques have increasingly
challenged this concept. However, concern continues to
exist regarding the oncological safety of laparoscopic pro-
cedures in the management of these tumours. Nevertheless,
several centres of expertise have recently published good
oncologic outcomes after laparoscopic surgery in UUT-
UCCs and in bladder carcinomas [17–22]. Whether laparo-
scopic surgery will play a key role in the future remains to
be seen. This review aims to deWne the present role of lapa-
roscopic surgery in the management of invasive urothelial
cell carcinoma based on the recent literature. The use and
role of laparoscopy in the management of upper tract uro-
thelial tumours are dealt with initially, followed by the cur-
rent status of laparoscopic radical cystectomy.

Methods

The literature was reviewed using the National Library of
Medicine database (http://www.pubmed.gov). A MED-
LINE search was performed with special emphasis on uro-
thelial malignancies and laparoscopic surgical procedures
using combinations of the following terms: urinary tract

cancer, bladder carcinomas, urothelial carcinomas, upper
urinary tract, renal pelvis, ureter prognosis, carcinoma,
transitional cell, renal pelvis, ureter, bladder cancer, cystec-
tomy, nephroureterectomy, minimally invasive surgery,
recurrence, survival, port metastatis and laparoscopy. Basi-
cally articles were considered between 1990 and 2008. No
evidence of level 1 information from prospective random-
ized trials was available. Due to paucity of randomized
data, articles were selected for this review with regards to
the following criteria: evolution of concepts, development
and reWnement of techniques, intermediate and long-term
clinical outcomes, quality of the study and relevance. Older
studies were included selectively if historically relevant or
in case of scanty data in more recent publications.

Results

Upper urinary tract urothelial cell carcinomas 
(UUT-UCCs)

This section was based on 239 articles regarding laparo-
scopic nephroureterectomy.

Nephroureterectomy

The Wrst laparoscopic nephroureterectomy (LNU) was per-
formed in 1991 [23]. To date, several types of approach
(transperitoneal, retroperitoneal, hand assisted) have been
used with mid-term oncological outcomes similar to those
for open nephroureterectomy (ONU) [20, 22, 24, 25]. How-
ever, the number of published studies is still limited and,
with a few exceptions, the length of follow-up often does
not exceed 4 years [26–28]. In most series, laparoscopy was
performed using the transperitoneal approach. Patients
were placed in the lumbotomy position. Port arrangement
and initial dissection were as for routine laparoscopic
nephrectomy, with early identiWcation of the ureter. The
urinary tract was dissected as distally as possible. A small
iliac incision was made to retrieve the specimen en bloc and
to perform the resection of bladder cuV.

Compared to open surgery, an increased risk of tumour
cell spillage due to elevated pressure and lack of tactile
control has been presumed [13, 29, 30]. In early experience,
there have been reports of retroperitoneal metastatic dis-
semination and/or of dissemination along the trocar path-
way when large tumours have been manipulated in a gas
environment [13, 15, 29]. Cases of peritoneal cancer dis-
semination or early metastases at unusual metastatic sites
have been reported, but always for high-grade invasive
tumours. However, recent data have tended to demonstrate
the lack of evidence regarding the laparoscopic approach
[11, 12, 16]. Whether or not the high-pressure environment
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during laparoscopy is solely responsible for the develop-
ment of unusual metastasis and/or early recurrence of the
disease remains a moot point. In addition, recent data have
strongly suggested that there was an important role between
tumour type and host biologic mechanisms in the develop-
ment of port-site metastasis [11].

However, it is now obvious that several precautionary
measures have to be taken when operating in a pneumoperi-
toneal environment that may favour tumour spillage [19,
20, 30, 31]. Direct contact of the instruments with the
tumour during dissection is avoided. The potential for
tumour spill and seeding exists each time the urinary tract is
entered during surgical resection of an urothelial tumour
[32]. Therefore, LNU must take place in a closed system.
The kidney and ureter must be removed en bloc and the
bladder must remain intact when the bladder cuV is
removed by laparoscopy. A retroperineoscopic approach
has also been described but the safety rules remain identical
[33, 34]. This approach may decrease the risk of colonic
injury. Ever since these strict rules were established, LNU
results have become equivalent to, or even better than,
those for ONU [20, 25, 33, 35]. Good 5-year recurrence-
free and speciWc survival rates have been published after
for LNU with no signiWcant diVerence between laparo-
scopic and ONU in recent series (Table 1). It is worth not-
ing that indications tend to increase as operator skills
increase, since most cases of LNU were performed from
2000. However, even if indications for laparoscopic and
ONU are in principle the same, most teams still recommend
that invasive, large (T3/T4 and or N+/M+) or multifocal
tumours should be contraindications to laparoscopic NU,
despite the eagerness of patients for minimally invasive
surgery. According to the current European guidelines,
ONU is still the gold standard treatment for UUT-UCCs
[36]. Currently, LNU should be indicated for localised
tumours, its indications being restricted to <pT2 tumours,
especially if they are located in the ureter [6, 19, 24]. Lapa-
roscopy continues to be evaluated; the absence of a risk of
cancer spread is not yet deWnitively proven. Further

prospective results are needed before LNU can become an
alternative to ONU as the gold standard treatment for inva-
sive UUT-UCC. Whilst it is reassuring that mid-term can-
cer control appears not to be aVected by the use of
laparoscopy, it must be noted that the highest level of evi-
dence for LNU is, thus far, 2a.

Conservative surgery

Endoscopic ablation of low-risk tumours allows for the
preservation of a portion of the upper urinary tract and renal
unit whilst sparing the patient, the morbidity associated,
with open surgery [37, 38]. However, one of the drawbacks
of endoscopic approaches is the paucity of specimen avail-
able for pathologic evaluation when devices such as laser
are used to treat the tumour. Segmental ureteral resection
with wide margins, however, provides adequate pathologic
specimen for deWnitive staging and grade analysis whilst
also preserving the ipsilateral kidney. In fact, open segmen-
tal ureteral resection results in equivalent oncologic out-
comes to more extensive resection (i.e. radical NU) in
patients with low-grade tumours, but is associated with the
same morbidities noted in open surgery [37, 38]. One early
case report has shown that an entire laparoscopic ureterec-
tomy is feasible [39], and recent short series have described
partial laparoscopic ureteral resection and anastomosis for
the conservative management of low-grade UUT-UCC in
the distal ureter [38, 40, 41]. The reported intermediate
term recurrence and cancer-speciWc survival results were
equivalent to those reported following either ONU or endo-
scopic ablation in a highly select cohort of patients with
low-grade upper tract tumours.

Before considering conservative management, appropri-
ate staging examinations should be performed in a patient
with an UUT Wlling defect in order to decide upon the most
Wtting surgical procedure. Staging errors are common as
contrast imaging cannot evaluate wall inWltration by an
UUT-UCC [42]. The work up should therefore always
include diagnosis by ureteroscopic biopsy [43]. At presen-

Table 1 Oncological outcomes after laparoscopic nephroureterectomy in series reporting 5-year disease-speciWc survival rates

NA not available

Author No. of 
patients

Median 
follow-up 
(months)

Bladder 
recurrence, 
n (%)

Port-site 
metastasis, 
n

5-year disease-speciWc 
survival rate (%)

Rassweiler et al. [19] 23 NA 8 (34.8) 0 81

Bariol et al. [24] 26 101 7 (28) 0 72

Hattori et al. [33] 89 31 18 (22) 0 81

Roupret et al. [20] 20 68.5 2 (10) 0 89 (low grade), 63 (high grade)

Muntener et al. [25] 39 74 16 (41) 0 68

Chung et al. [27] 39 48 17 (44) 0 90

Hsueh et al. [35] 66 54 13 (20) 0 92 (pT1), 80 (pT3)
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tation, 30–55% of UUT-UCCs are invasive [3]. On the
other hand, patients with tumours understaged by imagery
and that are likely to recur after conservative treatment (i.e.
high-grade invasive tumours) could undergo early radical
treatment.

UCC recurrence within the bladder occurs in 20–40% of
patients following ONU, reinforcing the importance of
close surveillance in the management of urothelial tumours.
Following segmental resection and upper tract conservation
for UUT, this is particularly crucial. The literature advo-
cates repeat conservative surgery whenever possible for
local recurrence [37, 44]. Once again, in order to prevent
possible tumour spill and dissemination, strict adherence to
techniques aimed at isolating the tumour and preventing the
Xow of urine from the aVected ureter into the peritoneal
cavity is strongly advocated [38, 40, 41]. During the ure-
teral dissection, direct contact with the tumour should be
rigorously avoided. Second, ligation of the ureter proximal
and distal to the tumour prior to transection of the ureteral
wall is essential. Third, intraoperative frozen sections are
imperative for oncological safety in order to check surgical
margins before opening the bladder to perform any reim-
plantation. A double-J stent is then placed in most cases
intraoperatively through a 5 mm port prior to completion of
ureteral reimplant. A direct reimplantation of the ureter is
then performed laparoscopically. Laparoscopic segmental
resection and direct ureteral reimplantation do not preclude
future surveillance ureteroscopy. The reXuxing reimplanta-
tion technique allows for ureteroscopic access to the upper
tract with minimal risk of obstruction or stenosis at the ure-
tero-vesical anastomosis. However, an anti-reXuxive ure-
teral reimplantation may also be considered for a stronger
oncological safety. Even though, ureteroscopic surveillance
could, thereafter, be more diYcult, reXux of tumour cells in
the bladder would be theoretically diminished [38, 40, 41].
This technique should still be considered as experimental
regarding low data available.

Bladder tumours

This section was based on 106 articles regarding laparo-
scopic radical cystectomy.

The gold standard of treatment for organ-conWned mus-
cle invasive or high-risk superWcial bladder cancer remains
open radical cystoprostatectomy with several large series
demonstrating excellent long-term cancer control [21, 45].
EVorts to reduce the often considerable morbidity of this
treatment have led several specialist centres to explore the
role of laparoscopic surgery for radical cystectomy. The
Wrst case report of a laparoscopic radical cystectomy (LRC)
was published in 1993 [46]. Since then, several centres
have established that the procedure is technically feasible
and reproducible, and small series of either pure or roboti-

cally assisted laparoscopic cystectomies have been reported
with a variety of urinary diversions constructed either
entirely intracorporeally or through a small incision. Whilst
more than 700 LRCs have been performed at approxi-
mately 20 institutions between 1999 and 2008, the numbers
in individual series are small and long-term oncological
data are scarce [18].

Peri-operative details

The potential beneWts of lower blood loss and more rapid
patient recovery that have been observed in minimally
invasive prostate and kidney surgery have encouraged the
development of similar techniques in cystectomy. To
date, the largest published experience of LRC is that of
Huang et al. from China with 85 cases [47]. Overall the
numbers in series range from 10 to 85 patients [17, 48–
51]. Mean operating time is between 244 and 485 min,
and mean blood loss ranges from less than 150 to 550 ml.
Three of the studies report on robotically assisted proce-
dures (RRCs) with a combined number of 70 patients
[52–54].

Complication rates vary between the series. DeGer et al.
had 2 patients of 20 who required re-operation for urine
leak and recto-vaginal Wstula [49], whilst Cathelineau et al.
report an 18% complication rate including 1 pulmonary
embolus, 3 conservatively managed pelvic haematoma, and
2 urinary Wstula, one of which was managed conservatively
[17]. Complications post LRC have been analysed in detail
by Haber et al. in their series of 54 patients, who concluded
that complications were largely due to the urinary diver-
sion. Patients who underwent an open-assisted laparoscopic
procedure (i.e. extracorporeal formation of the urinary
diversion) had superior results in terms of operative times,
blood loss, transfusion rates, time to ambulation, time to
oral intake and postoperative complications, compared with
those who had a purely laparoscopic procedure (i.e. intra-
corporeal formation of the diversion). They conclude that a
steep learning curve exists for both procedures but that the
open-assisted procedure is technically more eYcient and
has a quicker recovery proWle with decreased complication
rates [18, 55]. LRC seems to be associated with decreased
blood loss and transfusion rates, and quicker recovery when
compared to open surgery, but operative times appear to be
longer. Porpiglia et al. through a prospective comparative
study compared 20 LRCs with 20 ORCs [56]. No signiW-
cant diVerence was observed between the two groups with
respect to intraoperative and postoperative parameters. The
LRC group had less analgesic consumption and a more
rapid postoperative return to oral intake. Hospital stays may
or may not be shorter, but these results can be aVected by
the socioeconomic demographics of the patient cohort
described [57].
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Oncological outcomes

Amongst the longest follow-up yet published, in terms of
oncological outcomes is from Haber and Gill with 37 con-
secutive patients and a mean follow-up of 31 months [18].
Only eight patients (22%) had completed ¸5 years of fol-
low-up, reXecting the paucity of long-term data generally
available. The 5-year actuarial overall, cancer-speciWc and
recurrence-free survival were 63, 92 and 92%, respectively.
However, if seven patients with unknown current status
were presumed to have died, the recalculated 5-year overall
and cancer-speciWc survivals were 58 and 68%, respec-
tively. Oncological outcomes are summarised in Table 2.

Surgical margin positivity was seen in two patients in
Haber and Gill’s study (5%) in patients who had pT3a and
pT4a pathology [18]. Hemal et al. reported a positive ure-
thral margin in 1 patient of 48, who went on to have a ure-
threctomy 2 weeks later [50]. In a series comparing RRC
with open radical cystectomy, Wang et al. reported 2 posi-
tive margins out of 33 in the RRC group, versus 3 out of 21
in the open group, but all these patients had high stage dis-
ease and the diVerence was not signiWcant [54]. In a multi-
centre collaboration, surgical margin was reported in 13
patients (8%) out of 162 who underwent RRCs [58]. Only 3
studies to date have reported on local recurrence, with 5 out
of 84 cases, 3 out of 85 cases and 1 out of 48 cases [17, 50].
Huang et al. have reported one case of trocar site seeding
amongst 85 cases [47]. Obviously, as longer follow-up
becomes available, more local recurrence may occur in
other series.

Recent studies have emphasised the importance of
extended lymph node dissection in open radical cystectomy
series and the importance of actual lymph node numbers
retrieved in terms of survival. Haber and Gill have shown
the feasibility of laparoscopic extended lymph node dissec-
tion in their most recent 26 patients with a median of 21
(range 11–24) nodes excised in those that had extended dis-
sections [18]. Pruthi and Wallen demonstrated that
extended node dissection (mean yield of 19 nodes) was
possible in RRC, and Wang et al. found no diVerences were
found in the number of nodes retrieved between the RRC
group and those having open cystectomy [53, 54]. How-
ever, as soon as an extended lymph node dissection is per-
formed, it increases signiWcantly the length of the
procedure. On the other hand, the lack of a proper lymph
node dissection limits staging and possibility of adjuvant
treatment.

Long-term survival data for large series of open radical
cystectomy are well documented. Stein et al. reported
recurrence-free and overall 5-year survival at 68 and 66%,
respectively. Five-year recurrence-free survival for pT1,
pT2, pT3a, pT3b and pT4 disease was 80, 81, 68, 47 and
44%, respectively [21]. However, this study did not provide T
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long-term follow-up on all muscle invasive patients
included initially. Therefore, it presents numerous draw-
backs that could be criticised afterwards when compared
ultimately to minimally invasive surgery.

The outcome data summarised in Table 2 reXect the very
short duration of follow-up in all of the published series, as
well as the relatively small number of patients in each. In
addition, it is essential to underline the strong heterogeneity
of patients within and between actual series [45, 46, 58–
60]. Consequently, it is currently impossible to compare
oncologic data between open and laparoscopic data based
on recent series.

The same oncological precautions described previously
for laparoscopic management of UUT-UCCs must be
observed in undertaking LRC [32]. The technique of LRC is
now approaching standardisation and duplicates the estab-
lished open operation. The same concerns exist with regard
to peritoneal spillage of urine and most describe the impor-
tance of closure of the urethra with clips or ligature prior to
transaction [59, 60]. Similarly, both ureters are closed with
clips prior to transaction. Once the dissection is completed
and the urethra transacted the intact specimen is immediately
placed in an entrapment bag of suYcient size. The specimen
is typically retrieved via a minilaparotomy midline incision,
which is then used for the extracorporeal construction of the
urinary diversion. It may also be extracted through the
vagina, or by the way of a slight extension of the umbilical
port site in the case of an intracorporeal construction of the
diversion. One clinical case has described subcutaneous
metastases after laparoscopic lymphadenectomy for a blad-
der carcinoma with lymphatic invasion [61]. Indeed, there
has been only one report of a port-site metastasis occurring
directly after RRC [10]. In an extensive review of port-site
metastasis and tumour seeding in oncologic laparoscopic
urology, Castillo and Vitagliano Wnd that of the 31 reported
cases, 14 correspond to UCC, but only one of these was after
cystectomy [62]. They conclude that port-site metastasis is a
rare occurrence and that aggressive tumour biology seemed
to be the main contributory factor. Most cases were high-
grade UCC. Other factors such as absence of bag retrieval
and morcellation may have also contributed [62].

LRC is being increasingly performed in many centres
worldwide [17, 18, 48, 49, 63, 64]. Worldwide experience
continues to increase as over 700 surgeries have already
been performed as mentioned in the international laparo-
scopic cystectomy registry so far [65]. That the procedure
is technically feasible and reproducible has been shown
beyond doubt, though reported operative times from centres
already skilled in minimally invasive surgery give clues to
the complexity and diYculty of the operation. Complica-
tions, when they occur, seem largely to arise from the uri-
nary diversion, and an extracorporeal approach to its
construction seems to confer improved outcomes.

Data on long-term overall, disease-speciWc and recur-
rence-free survival are still immature compared with the
standard of care which must remain open radical cystec-
tomy so far. To prove the non-inferiority of laparoscopy
compared with open surgery regarding outcome, multicen-
tre prospective trials are strongly needed. The highest level
of evidence for laparoscopic radical cystectomy is 2a.

Conclusions

There is currently not enough evidence in the available lit-
erature to suggest that laparoscopic procedures could be a
convincing alternative to open techniques in urothelial car-
cinomas. Therefore, although absolute indications for each
surgical approach are not clearly deWned, tumour risk fac-
tors such as stage, grade, location and size, as well as the
patient’s existing co-morbidities, should all be factored into
the determination of the optimal intervention. Accurate pre-
operative staging is essential in order to determine the most
appropriate surgical procedure. The basic requirement for
laparoscopic surgery in urothelial carcinomas is to maintain
the oncologic principles and duplicate established open sur-
gical techniques. No prospective data comparing open and
laparoscopic techniques are available so far. It is still too
early to state that laparoscopy is or will be the new gold
standard for treatment of bladder carcinomas or of UUT-
UCCs. However, there is at least no evidence from the
recent published data that LNU or laparoscopic cystectomy
are inferior to open surgery with regard to oncologic out-
comes provided that the appropriate precautionary mea-
sures are taken both when manipulating such tumours in the
environment of the pneumoperitoneum, and extracting the
Wnal specimens. To deWnitively prove the non-inferiority of
laparoscopy compared with open surgery regarding out-
come, multicentre prospective randomised trials that would
provide evidence level 1 informations are strongly needed.

ConXict of interest statement There is no conXict of interest.
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