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Abstract

Background: Bladder cancer is the second most common genitourinary malignancy. Our study was to introduce a
standardized surgical procedure of retrograde radical cystectomy and consequent peritoneal cavity reconstruction
in localized male bladder cancer.

Methods: Eighty-four consecutive male patients with localized bladder cancer (clinical stage T2 or lower)
underwent surgery in our institute with the proposed procedure between May 2012 and April 2013. Median age
was 65 years (range, 35 to 83 years); patient characteristics, surgical parameters, perioperative complications,
pathology, and short-term prognosis were analyzed. Median follow-up was 24 months (range, 18 to 30 months).

Results: The complete procedure including urinary diversion took 4.0 h (2.2 to 5.0 h), with a median exposed
peritoneal cavity of 45 min (0 to 75 min); the median blood loss was 140 ml (50 to 600 ml), and 2 patients needed
transfusion; neurovascular bundles were reserved in 76 cases; the median abdominal and pelvic drainage was
9.0 days (6 to 15 days), the median gastrointestinal recovery was 2.5 days (1 to 12 days), and the median
postoperative hospital stay was 13.0 days (10 to 21 days). Four patients had severe surgical complications, and two
had mild to moderate ileus, with recovery in 1 and 2 weeks with supportive treatment. No perioperative deaths or
postoperative recurrence were reported.

Conclusions: The surgical procedure in male localized bladder cancer described in the present study provided
surgical facilities, with limited abdominal organ disturbance and satisfactory tumor control. The procedure was
associated with good gastrointestinal recovery, few postoperative complications, and a short hospital stay.
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Background
Bladder cancer is the second most common genitourinary
malignancy [1]. Radical cystectomy (RC) and pelvic lymph
node dissection (PLND) are the standard treatments for
muscle invasive bladder cancer (MIBC) and a valid option
for selected patients with high-grade non-muscle invasive
bladder cancer (NMIBC) [2-4]. Improvements in surgical
techniques and modern perioperative care have substan-
tially decreased the rate of perioperative complications
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and lowered the operative mortality rate [5]. However, this
procedure remains complication-prone and is associated
with significant perioperative and long-term morbidity
ranging from 19% to 64% according to different series [6].
The most commonly used surgical technique is the de-

scending transperitoneal approach. In this procedure,
the peritoneum covering the bladder is incised together
with the bladder. Early complications, which occur in
20% to 58% of patients after RC and PLND [7-9], consist
mostly of gastrointestinal motility disorders, which occur
in almost one third of patients [10]. An extraperitoneal
procedure with extraperitonealization of the ileal bladder
was introduced to reduce morbidity. This modified
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Figure 1 The dissected prostate and bladder are pulled up,
with only peritoneum at the level of the bladder dome
attached to the surrounding peritoneal flaps.
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procedure significantly improved postoperative recovery
of bowel function [11-16].
However, the indications for extraperitoneal cystec-

tomy have not been fully defined. The peritoneum is one
of the most frequent sites of metastases in bladder can-
cer [17,18]. Many patients who undergo extraperitoneal
cystectomy are lymph node positive or have non-organ-
confined disease [11,13], and the possible presence of re-
sidual tumor cells on the preserved peritoneum is an issue
of concern. A previous study from our group showed that
tumor stage and lymph node status are independent pre-
dictors of peritoneal involvement. Therefore, extraperito-
neal cystectomy should be performed with caution and
only in patients with a high likelihood of stage pT1 and
pT2. In patients with stages cT2 to 4, positive lymph
nodes, or non-urothelial histologies, the peritoneum cov-
ering the bladder should not be preserved [19].
Previous studies on extraperitoneal cystectomy indicated

the importance of preserving as much peritoneum as pos-
sible to reduce postoperative complications and to im-
prove gastrointestinal recovery. In the present study, we
expand this concept by introducing peritoneal cavity re-
construction (PCR) after retrograde radical cystectomy
(RRC) for tumor control and functional preservation. The
aim of the present study was to introduce a standardized
surgical procedure of RRC and consequent PCR for the
treatment of localized bladder cancer in men.

Methods
Eighty-four consecutive male patients with localized
bladder cancer (clinical stage T2 or lower) underwent
RRC and PCR in our institute between May 2012 and
April 2013. Of these patients, 19 were clinical stage T1
and 65 were clinical stage T2. Median age was 65 years
(range, 35 to 83 years). All patients were staged pre-
operatively with spiral pelvic computed tomography
(CT) and abdominal ultrasonography. Transurethral re-
section of bladder tumors extending to the deep muscle
layer was performed in patients whose clinical stage was
uncertain by CT. Abdomen magnetic resonance imaging
or CT was used to rule out metastases to abdominal or-
gans and retroperitoneal LNs. None of the patients under-
went neoadjuvant systemic chemotherapy. The median
preoperative body mass index was 22.5 kg/m2 (16.9 to
27.7 kg/m2), and the median chronic comorbid diseases
(comorbidities) score according to the Charlson comor-
bidity index was 6 (2 to 9) [20]. The local ethics committee
of Fudan University Shanghai Cancer Center approved the
study, and all patients gave their informed consent.
Extraperitoneal surgery was performed as described by

Kulkarni et al. [15] with certain modifications. Briefly, a
midline infraumbilical incision was performed regardless
of whether a conduit or neobladder was reconstructed.
The space of Retzius was entered inferiorly and a standard
bilateral PLND was performed before the cystectomy, in-
cluding the nodes along the distal half of the common iliac
vessels together with its bifurcation. Unlike the procedure
described by Kulkarni et al., the ureters close to the ure-
terovesical junction were identified and divided, and ur-
eteral frozen section analysis was performed until negative
ureteral margins were achieved bilaterally. During the fro-
zen section analyses, retrograde retropubic dissection of
the prostate and the bladder was performed following the
procedure described by Kulkarni et al. The dissected pros-
tate and bladder were pulled up, with only peritoneum
at the level of the bladder dome attached to the surround-
ing peritoneal flaps (Figure 1). In patients with clinical
NMIBC, the peritoneum was preserved as much as pos-
sible, and in those with clinical MIBC, the peritoneum
was completely removed together with the bladder. This
minimized peritoneal defects, and the remaining periton-
eum could be expanded sharply to the right side for neo-
bladder or ileal conduit reconstruction (Figure 2). Before
urinary tract reconstruction with the neobladder or ileal
conduit, the peritoneal cavity was reconstructed after iso-
lation of an ileal loop, reestablishment of bowel continuity
cephalad to the ileal loop, and closure of the mesenteric
window (Figure 3).
Cutaneous ureterostomy, ileal neobladder, or ileal con-

duit was applied as urinary diversion in the present cohort.
Cutaneous ureterostomies were applied in patients who
were too old or with severe comorbidities and could not
tolerate long operation time. Since ileal conduits are rela-
tively easy and quick to create, minimising the rate of post-
operative complications, ileal conduits remain the ‘gold
standard’ for incontinent diversion, as was in the present
cohort. Orthotopic ileal neobladders were usually applied
in those patients with reliable active postoperative partici-
pations to ensure proper maintenance of the reservoir. All



Figure 2 Preservation of the maximum possible amount
of peritoneum.

Figure 4 Cutaneous ureterostomy and preparation of the ileal
loop, neobladder or ileal conduit reconstruction, and urinary
reconstruction are performed extraperitoneally.

Qin et al. World Journal of Surgical Oncology  (2015) 13:132 Page 3 of 6
procedures of urinary diversions were carried out without
compromising oncologic control, after discussion with the
patients and written contracts were obtained. Among the
84 patients, 51 underwent ileal conduit, 29 underwent
ileal neobladder, and 4 underwent cutaneous ureterost-
omy. In patients undergoing cutaneous ureterostomy,
the peritoneal cavity is closed shortly after the proced-
ure or may not need to be opened if the cancer is clinic-
ally superficial. Cutaneous ureterostomy, as well as the
preparation of the ileal loop, the neobladder or ileal
conduit reconstruction, and urinary tract reconstruc-
tion can be performed extraperitoneally (Figure 4). Bi-
lateral pelvic or peritoneal cavity drainage tubes were
removed when the output remained at <30 ml.
Surgical parameters, perioperative complications,

pathology, and short-term prognosis were documented.
Surgical parameters included the number of lymph
nodes dissected in PLND, neurovascular bundle preser-
vation, operation time, duration of abdominal organ ex-
posure (time interval between the peritoneal incision
and the closure of the peritoneal cavity), blood loss,
transfusion rate, and abdominal drainage time. Early
Figure 3 Reconstruction of the peritoneal cavity.
complications were recorded within 90 days of surgery
or during patient hospitalization. In accordance with a
recent review of various complications following RC
[21], a checklist was drafted to identify complications
from medical records. Complications were defined by
clinical and laboratory examinations with/without radio-
logical evaluation. The severity of complications was
evaluated using the Clavien-Dindo classification (CDC)
[22]. Any complication of grade 3 or higher was defined
as a severe complication. Postoperative hospital stay and
perioperative ileus were monitored carefully. All the
resected samples were subjected to pathologic analyses.
Patients remained in the hospital for an additional 2 to
3 days to monitor for potential complications after re-
moval of drainage tubes, and all patients were followed-
up at the outpatient department after discharge.
The median follow-up period was 24 months (range,

18 to 30 months). None of these patients received adju-
vant chemotherapy, and all of them were followed up
every 3 months after surgery. Physical examination and
imaging (abdominal ultrasound, thoracic radiography,
CT of the pelvis) were undertaken to detect local recur-
rences and distant metastases.

Results and discussion
Surgical parameters were listed in Table 1. In two patients
who underwent cutaneous ureterostomy, opening of the
peritoneal cavity was not necessary and the peritoneum at-
tached to the bladder dome remained intact. Surgical
complications were CDC grade 2 in 27 patients and grade
3 or above in 4 patients; there was no rectal injury during
the operations. Two patients developed mild to moderate
postoperative ileus and recovered within 1 and 2 weeks
with supportive treatments. No perioperative deaths were
reported. Perioperative complications are listed in Table 2.
The diagnosis of urothelial cell carcinoma was con-

firmed by postoperative pathology in the 84 patients. Of
19 patients with cT1 disease, 16 were stage pT1 and 3
were upstaged to pT2 disease. Among the 65 patients



Table 1 Surgical parameters of 84 male patients who
underwent RRC and consequent PCR

Lymph nodes removed (number) 8 to 16 (median, 12)

Duration of complete procedure (hours) 2.2 to 5.0 (median, 4.0)

Exposure of peritoneal cavity (minutes) 0 to 75 (median, 45)

Blood loss (ml) 50 to 600 (median, 140)

Transfusion (number) 2

Neurovascular bundles preserved
(number, unilateral, or bilateral)

76

Abdominal and pelvic drainage (days) 6 to 15 (median, 9.0)

Gastrointestinal recovery (days) 1 to 12 (median, 2.5)

Postoperative stay (days) 10 to 21 (median, 13.0)

PCR, peritoneal cavity reconstruction; RRC, retrograde radical cystectomy.

Table 2 Detailed perioperative complication of 84 male
patients who underwent RRC and consequent PCR

Category Complication Total (n)

Gastrointestinal Ileusa 2

Constipationb 1

Gastrointestinal bleeding 1

Bowel leak 0

Clostridium difficile colitis 0

Gastric ulcer 1

Infectious FUO 1

UTI 12

Sepsis 1

Pyelonephritis 1

Gastroenteritis 0

Cholecystitis 0

Pelvic abscess 2

Wound Wound dehiscence 1

Surgical site infection 1

Genitourinary Renal failure 0

Hydronephrosis 2

Urinary leak 1

Necrosis of ileal conduit 0

Parastomal hernia 0

Testitis 1

Cardiac Arrhythmia 1

Myocardial infarction 1

Acute heart failure 1

Pulmonary Respiratory distress 0

Pneumonia 1

Bleeding Anemia requiring transfusion 2

Postoperative bleed other than GI 0

Thromboembolic Deep venous thrombosis 1

Pulmonary embolism 0

Neurological Peripheral neuropathy 1

Delirium/agitation 0

Surgical Vascular injury 1

Anastomotic bowel leak 0

Rectum injury 0

Miscellaneous Lymphatic leak 11

n, the total number of patients within that category; FUO, fever of unknown
origin; UTI, urinary tract infection; GI, gastrointestinal; PCR: peritoneal cavity
reconstruction; RRC: retrograde radical cystectomy. aIleus is defined as
postoperative nausea or vomiting associated with abdominal distension
confirmed by radiological examination. bConstipation is defined as inability to
have a bowel movement by postoperative day 5 with no signs of ileus or
small bowel obstruction. Infectious complications were diagnosed by positive
culture. Prolonged lymphatic leak is defined as more than 100-ml drainage
output for 2 days starting from postoperative day 3.

Qin et al. World Journal of Surgical Oncology  (2015) 13:132 Page 4 of 6
with cT2 disease, 51 remained in pathologic stage pT2
and 14 were upgraded to pT3a. Pelvic lymph node me-
tastases were concurrently found in five patients with
MIBC. No cases of recurrence were detected during the
follow-up period.
The most common surgical technique in patients

undergoing RC is the descending transperitoneal ap-
proach. However, this procedure is associated with sev-
eral postoperative complications. The peritoneal cavity is
entered early in the procedure, leading to unnecessary
bowel exposure to the atmosphere. Mobilization of the
bowel often disturbs the operative field during cystec-
tomy. Packing the bowels into the upper abdomen may
cause mechanical damage. The increasing depth of dis-
section is associated with a risk of accidental entry into
the bladder or rectum and poor exposure of the pros-
tatic apex and rectal surface, leading to tumor spillage or
contamination, as well as difficulty preserving the neuro-
vascular bundle and striated sphincter. Large defects in
the peritoneum contribute to the lack of a barrier pro-
tecting the abdominal organs [7-9,23].
In the present study, we introduce a modified surgical

technique for extraperitoneal RC and a novel concept of
subsequent PCR, in which the peritoneal cavity is rebuilt
after radical dissection of the bladder and before urinary
reconstruction using residual peritoneum. This proced-
ure is made feasible by preserving as much peritoneum
as possible in a retrograde extraperitoneal manner. In
the extraperitoneal approach, opening of the peritoneum
is minimized during RC and PLND, and the peritoneal
cavity is reclosed before urinary reconstruction. The appli-
cation of the extraperitoneal approach to the treatment of
bladder cancer has been discussed extensively, and the
retrograde extraperitoneal approach requires a thorough
knowledge of the anatomy of the extraperitoneal space
and methodical dissection, making it inherently superior
to the conventional method [11-16]. In the present cohort,
the procedure was performed with short operating times,
limited exposure of abdominal organs, limited blood loss,
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low transfusion rates, and high neurovascular bundle
preservation rates. The modified procedure described in
the present study was beneficial in terms of the surgical
technique and limited abdominal organ disturbance with
respect to tumor control. Moreover, the notion of subse-
quent PCR provides a rationale for the preservation of the
peritoneum during extraperitoneal procedures.
The peritoneum is a natural barrier that isolates the

small bowel and pelvic organs. The extraperitoneal tech-
nique provides an undisturbed operative field during
cystectomy and obviates any need to pack the bowels
into the upper abdomen. The duration of bowel expos-
ure to the atmosphere is also decreased. As reported by
Kulkarni et al. [15], the preservation of large peritoneal
flaps is beneficial during repeat peritonealization to isolate
the bowel anastomoses, which is created after harvesting
the bowel loop for neobladder or conduit reconstruction.
This technique protects the urinary anastomoses from the
septic complications of bowel anastomosis.
In the present study, most patients showed no or mild

complications and none required aggressive treatments.
CDC grade 2 complications requiring medical interven-
tion were mainly lower urinary tract infections, which
were controlled by adjustment of antibiotics and monitor-
ing by urine cultures. Mild to moderate postoperative ileus
occurred in two patients, who showed recovery within 1
and 2 weeks with supportive treatment. CDC grade 3 or
higher complications that were life-threatening or re-
quired surgical intervention were rare, and there were no
perioperative deaths. Two patients developed pelvic infec-
tions requiring redrainage. Since the abdominal organs
were isolated from the pelvic space after abdominal recon-
struction, infections were confined to the pelvis and did
not lead to serious complications in the abdominal cavity.
Patients were treated conservatively, and drainage tubes
were removed when the output remained below 30 ml. In
addition, patients were observed for an additional 2 to
3 days to monitor for potential complications after the re-
moval of drainage tubes. Despite differences in patient
management protocols among institutions, we found that
the present procedure shortened hospital stay and reduced
the risk of serious comorbidities during follow-up.
Our retrograde extraperitoneal surgical approach seems

to mainly affect the extent of PLND, for which there is no
consensus among clinicians and academic professionals.
Although extended lymphadenectomy has been shown to
improve survival in patients with both lymph node-
negative and limited lymph node metastatic disease [24],
extensive removal of lymph nodes is associated with cer-
tain complications, such as lymphatic fistula, bleeding,
and lower extremity lymphedema. In the present cohort,
we generally applied the ‘standard’ dissection, which pro-
ceeds from the medial section to the genitofemoral nerve
as the lateral limit of node dissection. The entire external
iliac artery and vein are dissected up to 2 cm above the bi-
furcation of the common iliac artery. Previous studies sug-
gest that this extent of PLND covers more than 80% of
lymph nodes in the lymphatic drainage field [25-27]. The
median number of lymph nodes dissected in the present
cohort was 12, and the positive rate was 6% (5/84). None
of the patients received adjuvant chemotherapy, and all of
them were followed-up every 3 months after surgery, with
no cases of recurrence. Although longer follow-up is
needed to draw a final conclusion, the preliminary results
indicate that our introduced procedure yielded a reliable
oncological control.
In our previous study analyzing a patient population

that underwent transperitoneal RC, the peritoneum cov-
ering the bladder was detached after removal of the
bladder. Any suspicious macroscopic abnormalities of
the peritoneum were sampled and examined. A 6- to 8-
point random biopsy of the peritoneum was performed
in patients without gross macroscopic abnormalities. In
that study, 5 of 34 patients with pT3 (14.7%) and 3 of 13
patients with pT4 (23.1%) had positive biopsies; among
patients with positive lymph nodes, 5 of 34 patients
(14.7%) had positive biopsies [19]. In addition, 15% to
43% of patients staged cT1 were upstaged to pT2 at
pathological examination of the radical cystectomy spe-
cimen. The results were even worse for patients with
cT2 disease, among which 35% to 77% were upstaged
[28-30]. In the present study, 3 of 19 cT1 patients were
upstaged to pT2 disease, and 14 of 65 cT2 cases were
upstaged to pT3a. Pelvic lymph node metastases were
concurrently found in five patients with MIBC. To re-
duce the risk of residual tumor in the preserved periton-
eum, we selected the candidates very carefully, and only
recommended those with localized bladder cancer (clin-
ical stage T2 or lower) in the present cohort. Further-
more, enough peritoneum covering the bladder was
resected in an en bloc manner together with the bladder.
The present study had several limitations. The analysis

was limited to men with clinically localized bladder can-
cer, which may restrict its immediate application in
more advanced diseases. In addition, because of anatom-
ical differences between males and females, whether this
introduced procedure could be reproduced in females
warrants further discussion. As a cohort study, the
present analysis has limited power to conclude that the
introduced procedure is superior to others with respect
to oncological control or functional preservation. A ran-
domized trial is necessary to address these concerns.
Moreover, the present cohort did not document some
long-term follow-up outcome evaluation like renal func-
tion and neobladder function or evaluate the long-term
quality of life. Nevertheless, the modified procedure of
retrograde extraperitoneal RC showed beneficial results,
suggesting that it could reduce tumor residue during
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extraperitoneal procedures. Furthermore, the introduc-
tion of PCR after RRC may stimulate further investiga-
tion into this technique. As a single-center cohort
report, further prospective studies in other centers are
needed for validation.

Conclusions
The surgical procedure in male localized bladder cancer
described in the present study provided surgical facil-
ities, with limited abdominal organ disturbance and sat-
isfactory tumor control. The procedure was associated
with good gastrointestinal recovery, few postoperative
complications, and a short hospital stay. Further investi-
gation into the proposed procedure is thus warranted.

Abbreviations
CDC: Clavien-Dindo classification; CT: computed tomography; MIBC: muscle
invasive bladder cancer; NMIBC: non-muscle invasive bladder cancer;
PCR: peritoneal cavity reconstruction; PLND: pelvic lymph node dissection;
RC: radical cystectomy; RRC: retrograde radical cystectomy.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
XJQ, HLZ, and DWY participated in the project development, data collection,
data analysis, and manuscript writing. FNW, BD, YJS, YPZ, GHS, and YZ
participated in the data collection and manuscript editing. All authors
read and approved the final manuscript.

Acknowledgements
Special thanks should be given to our colleagues for their technical help:
ChunGuang Ma, WenJun Xiao, GuoWen Lin, and Dalong Cao.

Received: 16 December 2014 Accepted: 23 March 2015

References
1. Jemal A, Bray F, Center MM, Ferlay Ward JE, Forman D. Global cancer

statistics. CA Cancer J Clin. 2011;61:69–90.
2. Babjuk M, Oosterlinck W, Sylvester R, Kaasinen E, Bohle A, Palou-Redorta J.

EAU guidelines on non-muscle-invasive urothelial carcinoma of the bladder.
Eur Urol. 2008;54:303–714.

3. van Rhijn BW, Burger M, Lotan Y, Solsona E, Stief CG, Sylvester RJ, et al.
Recurrence and progression of disease in non-muscle-invasive bladder
cancer: from epidemiology to treatment strategy. Eur Urol. 2009;56:430–42.

4. De Nunzio C, Carbone A, Albisinni S, Alpi G, Cantiani A, Liberti M, et al.
Long-term experience with early single mitomycin C instillations in patients
with low-risk nonmuscle-invasive bladder cancer: prospective single centre
randomized trial. World J Urol. 2011;29:517–21.

5. Gschwend J, Retz M, Kuebler H, Autenrieth M. Indications and oncological
outcome of radical cystectomy for urothelial bladder cancer. Eur Urol Suppl.
2010;9:10–8.

6. Liedberg F. Early complications and morbidity of radical cystectomy.
Eur Urol Suppl. 2010;9:25–30.

7. Studer UE, Burkhard FC, Schumacher M, Kessler TM, Thoeny H, Fleischmann
A, et al. Twenty years experience with an ileal orthotopic low-pressure
bladder substitute–lessons to be learned. J Urol. 2006;176:161–6.

8. Shabsigh A, Korets R, Vora KC, Brooks CM, Cronin AM, Savage C, et al.
Defining early morbidity of radical cystectomy for patients with bladder
cancer using a standardized reporting methodology. Eur Urol.
2009;55:164–74.

9. Novara G, De Marco V, Aragona M, Boscolo-Berto R, Cavalleri S, Artibani W,
et al. Complications and mortality after radical cystectomy for bladder
transitional cell cancer. J Urol. 2009;182:914–21.
10. Hollenbeck BK, Miller DC, Taub D, Dunn RL, Khuri SF, Henderson WG, et al.
Identifying risk factors for potentially avoidable complications following
radical cystectomy. J Urol. 2005;174(4 Pt 1):1231–7 [discussion: 1237].

11. Roth B, Birkhäuser FD, Zehnder P, Burkhard FC, Thalmann GN, Studer UE.
Readaptation of the peritoneum following extended pelvic
lymphadenectomy and cystectomy has a significant beneficial impact on
early postoperative recovery and complications: results of a prospective
randomized trial. Eur Urol. 2011;59:204–10.

12. De Nunzio C, Cicione A, Leonardo F, Rondoni M, Franco G, Cantiani A, et al.
Extraperitoneal radical cystectomy and ureterocutaneostomy in
octogenarians. Int Urol Nephrol. 2011;43:663–7.

13. Jentzmik F, Schostak M, Stephan C, Baumunk D, Lingnau A, Weikert S, et al.
Extraperitoneal radical cystectomy with extraperitonealization of the ileal
neobladder: a comparison to the transperitoneal technique. World J Urol.
2010;28:457–63.

14. Serel TA, Sevin G, Perk H, Koşar A, Soyupek S. Antegrade extraperitoneal
approach to radical cystectomy and ileal neobladder. Int J Urol.
2003;10:25–8 [discussion: 29].

15. Kulkarni JN, Gulla RI, Tongaonkar HB, Kashyapi BD, Rajyaguru KB. Radical
cystoprostatectomy: an extraperitoneal retrograde approach. J Urol.
1999;161:545–8.

16. Gillitzer R, Farasaty-Ghazwiny M, Fritsch J, Schede J, Hampel C. Extraperitoneal
ileal conduit. BJU Int. 2001;108:298–301.

17. Shinagare AB, Ramaiya NH, Jagannathan JP, Fennessy FM, Taplin ME, Van
den Abbeele AD. Metastatic pattern of bladder cancer: correlation with the
characteristics of the primary tumor. AJR Am J Roentgenol. 2011;196:117–22.

18. Wallmeroth A, Wagner U, Moch H, Gasser TC, Sauter G, Mihatsch MJ.
Patterns of metastasis in muscle-invasive bladder cancer (pT2-4): an autopsy
study on 367 patients. Urol Int. 1999;62:69–75.

19. Zhu YP, Ye DW, Yao XD, Zhang SL, Dai B, Shen YJ, et al. Defining good
candidates for extraperitoneal cystectomy: results from random peritoneum
biopsies of 136 cases. Urology. 2013;81:820–4.

20. Quan H, Li B, Couris CM, Fushimi K, Graham P, Hider P, et al. Updating and
validating the Charlson comorbidity index and score for risk adjustment in
hospital discharge abstracts using data from 6 countries. Am J Epidemiol.
2011;173:676–82.

21. Lawrentschuk N, Colombo R, Hakenberg OW, et al. Prevention and
management of complications following radical cystectomy for bladder
cancer. Eur Urol. 2010;57:983–1001.

22. Dindo D, Demartines N, Clavien PA. Classification of surgical complications:
a new proposal with evaluation in a cohort of 6336 patients and results of a
survey. Ann Surg. 2004;240:205–13.

23. Jiminez VK, Marshall FF. Surgery of bladder cancer. In: Walsh PC, Retik AB,
Vaughan ED, et al., editors. Campbell S Urology. 8th ed. Philadelphia:
Philadelphia Saunders; 2002. p. 3107.

24. Herr HW, Bochner BH, Dalbagni G, Donat SM, Reuter VE, Bajorin DF. Impact
of the number of lymph nodes retrieved on outcome in patients with
muscle invasive bladder cancer. J Urol. 2002;167:1295–8.

25. Leissner J, Ghoneim MA, Abol-Enein H, Thüroff JW, Franzaring L, Fisch M,
et al. Extended radical lymphadenectomy in patients with urothelial bladder
cancer: results of a prospective multi center study. J Urol. 2004;171:139–44.

26. Vazina A, Dugi D, Shariat SF, et al. Stage specific lymph node metastasis
mapping in radical cystectomy specimens. J Urol. 2004;171:1830–4.

27. Abol-Enein H, El-Baz M, Abd El-Hameed MA, Abdel-Latif M, Ghoneim MA.
Lymph node involvement in patients with bladder cancer treated with
radical cystectomy: a patho-anatomical study–a single center experience.
J Urol. 2004;I72(5 Pt 1):1818–21.

28. Turker P, Bostrom PJ, Wroclawski ML, van Rhijn B, Kortekangas H, Kuk C,
et al. Upstaging of urothelial cancer at the time of radical cystectomy:
factors associated with upstaging and its effect on outcome. BJU Int.
2012;110:804–11.

29. Canter D, Long C, Kutikov A, Plimack E, Saad I, Oblaczynski M, et al.
Clinicopathological outcomes after radical cystectomy for clinical T2
urothelial carcinoma: further evidence to support the use of neoadjuvant
chemotherapy. BJU Int. 2011;107:58–62.

30. Guzzo TJ, Magheli A, Bivalacqua TJ, Nielsen ME, Attenello FJ, Schoenberg
MP, et al. Pathological upstaging during radical cystectomy is associated
with worse recurrence-free survival in patients with bacillus Calmette-
Guerin-refractory bladder cancer. Urology. 2009;74:1276–80.


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results and discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

