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ABSTRACT
Objectives: To evaluate perioperative and postoperative 
morbidity and functional results of laparoscopic radical 
cystectomy (LRC) in a single-site cohort of patients by 
comparing it with standard open radical cystectomy (ORC).

Materials and methods: A prospective analysis was per-
formed in 42 muscle invasive and locally advanced bladder 
cancer (BCa) patients who underwent radical cystectomy 
(RC) between February 2012 and March 2014 in N.N. Petrov 
Research Institute of Oncology, Saint Petersburg, Russia. 
The final cohort included 21 ORC and 21 LRC patients. The 
average patients’ age was 64 (38 to 81) years, which did not 
differ between the groups. The pathological stage was similar 
in the LRC and ORC groups. Multivariable logistic and median 
regression was performed to evaluate the operating time, 
perioperative, and postoperative complications (30-day and 
90-day) according to Clavien classification, readmission rates, 
and length of stay (LOS) – both totally and in ICU.

Results: The operating time during LRC was longer than 
that of ORC (398 vs 243 minutes respectively). Despite that, 
there was no statistically significant influence of the type of 
surgery on intraoperative complications – 14.3% in the ORC 
group and 4.7% in the LRC patients. The major complication 
rates (Clavien grade ≥ 3; 23.8 vs 19.4%) were similar between 
the groups. However, LRC had four times lower rate of minor 
complications (Clavien grade 1 and 2) compared to ORC  
(4.7 vs 19.0%). Laparoscopic radical cystectomy had a sig-
nificantly shorter LOS (27.8 vs 22.6 days in the ORC and LRC 
groups respectively), but no significant differences in ICU stay 
existed (5.1 vs 2.1 days). Morbidity was presented by one patient 
in each group (average rate 5.8%). The common transfusion 
rate during and after surgical intervention was 19.6% and was 
higher in the ORC group (33.3 vs 4.7% in LRC); additionally, 
intraoperative bleeding was lower after laparoscopic cystectomy 
– the average volume of blood loss was 285 mL in LRC and  
577 mL during ORC. Depending on the timing of complications, 
there were 30-day complications in 19 patients (37.2%) and 
90 days in 27 patients (52.9%). The greatest difference was 
observed between the grades of gastrointestinal complications 
(foremost, ileus) with significantly better outcomes in the LRC 
patients – 14.2% compared to 47.6% in ORC.

Conclusion: We have found that LRC is safe and associated 
with lower blood loss, reduced postoperative ileus, and lower 
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LOS compared with ORC. Using a population-based cohort, 
we have found that laparoscopic surgery for bladder cancer 
reduced minor complications (mainly due to lower bleeding 
and gastrointestinal complication rate) and had no impact on 
major complications.
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INTRODUCTION

Despite significant improvements in perioperative 
complications during last decades, radical cystectomy 
(RC) in patients with bladder cancer (BCa) is thought to be 
a major operative procedure with potential for substantial 
morbidity and mortality.1,2

Due to a widespread use of the laparoscopic tech-
nique, minimally invasive RC and intestinal urinary 
reconstruction is becoming more and more common. 
This technique has some benefits in terms of duration 
of hospitalization with probably reduced morbidity of 
the procedure.3-5 Among these techniques, laparoscopic 
radical cystectomy (LRC) has been demonstrated to be 
feasible, safe, and provides operative and functional 
advantages. Besides, minimally invasive approach could 
increase the number of patients eligible for adjuvant 
chemotherapy.6 Despite that, technical difficulties and 
high cost of the procedure have hampered its widespread 
adoption. Recently, Smith et al7 have showed that only 
3% of surgeons performed purely intracorporeal urinary 
diversion. Moreover, despite significant improvement in 
mortality rates (from 2.4–15.0% in early series to 0–3.9% in 
recent reports), early complication rates were not reduced 
noticeably and still remain as high as 11 to 68%.8

In this study, we report the results of treatment of 
patients with BCa in terms of safety (30-day and 90-day 
complication rate) and immediate oncological results after 
LRC with complete intracorporeal ileal urinary diversion 
in 21 patients, by comparing them with the similar number 
of patients treated with open radical cystectomy (ORC).
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MATERIALS AND METHODS

Between January 2012 and March 2014, 42 convective 
patients underwent RC at our institution as initial 
treatment for muscle invasive or locally advanced BCa, 
with no evidence of distant metastasis. Among these 
patients, 21 underwent LRC (group 1) and 21 ORC (group 2).  
The study protocol was approved by the institutional 
review board of N.N. Petrov Research Institute of 
Oncology. Pretreatment characteristics of patients 
are presented in Table 1. Preoperative evaluation was 
conducted according to the current European Association 
of Urology (EAU) guidelines. Patients with previous 
radiation therapy and/or radiotherapy were excluded 
from the study. Among all patients, in 2 (3.9%) of them 
cystectomy was performed due to non-muscle invasive 
bladder cancer (NMIBC), refractory to the intravesical 
BCG therapy. Preparation to the cystectomy included inter 
alia, mechanical (enema), or medicamental (laxatives) 
intestinal preparation. Open radical cystectomy and 
LRC were performed by one or two surgeons (AN or 
SP). The indications, contraindications, and techniques 
were described previously.9-11 Briefly, according to 
the treatment protocol, standard or extended pelvic 
lymphadenectomy was performed in all cases; during 
the procedure in male patients, prostate and seminal 
vesicles were removed, whereas in women patients the 
ovarian, uterus, and anterior vagina wall were removed. 
In all the cases, purely intracorporeal incontinent urinary 
diversion was performed.

The postoperative care included no use of the 
nasogastric tube, early activation (1 day postoperatively), 
and early feeding (2 to 3 days postoperatively) of the 
patient. Removal of the abdominal drain was made when 
the output was < 100 mL/day. The ureteral stents were 
removed 10 to 14 days postoperatively.

Intraoperative, postoperative 30- and 90-day com-
plications were assessed according to the modified 
Clavien–Dindo classification.12 Pursuant to the patient 

protocol, the operation time, bleeding volume, and blood 
transfusion rates were checked and analyzed. In the 
early postoperative period, we assessed the impact of the 
surgery type on duration of hospitalization (totally and 
in ICU), intestinal and urinary complications separately 
in the 30- and 90-day periods, readmission and reop-
eration rates. All patients were eligible for a minimum  
90-day follow-up. The follow-up data were collected from 
a patient survey 1 month after cystectomy and once per  
3 months thereafter. Patients with positive surgical mar-
gins were managed in an adjuvant setting.

Differences in proportions and means were tested 
using a two-sided t-test. The value of p ≤ 0.05 was accepted 
as statistically significant in rejecting the null hypothesis 
(no difference in proportions/means).

RESULTS

Intraoperative and Pathomorphological Data

The operative data are summarized in Table 2. The 
average operating time was higher in the LRC group 
when assessed totally (368 vs 263 minutes) and separately 
in the extirpative (143 vs 118 minutes) and reconstructive 
(225 vs 145 minutes) steps, in laparoscopic and open 
surgery respectively (p = 0.04). Among intraoperative 
complications, the most serious one was damaging of 
the major blood vessels – one case in each group (due to 
intracorporeal sutures). The most frequent complication 
was bleeding (grade 2) which required blood transfusion 
seven times higher (33.3 vs 4.7%) in the ORC group 
(p = 0.02). No intraoperative mortality was observed. 
None of the cases required conversion to open cystectomy.

The median hospitalization duration was 12.6 and 
21.1 days, which largely depended on (1) Perioperative 
comorbidity and (2) the day of removal of urethral stents. 

The main intestinal function recovery criteria – 
median time to regular diet and to stool – were 4.3 and 
4.4 days in the LRC group, and 6.2 and 7.5 days in the 
ORC group (p-value < 0.05 between the groups in both 
cases).Table 1: Pretreatment patient characteristics

Variable
Value

LRC (n = 21) ORC (n = 21)
Age (y) (average, IQR) 64.0 (37–78) 68.4 (52–80)
Clinical tumor stage, n (%)
сТ1 1 (4.3) 2 (9.5)
сТ2 6 (26.1) 1 (4.8)
сТ3-4 6 (26.1) 7 (33.3)
Sex:
Male, n (%) 19 (90.4) 21 (100)
Female, n (%) 2 (9.6) –
BMI, kg/m2 34 32
Previous surgery, n (%) 7 (33.3) 5 (23.8)
LRC: Laparoscopic radical cystectomy; ORC: Open radical 
cystectomy; IQR: Interquartile range

Table 2: Operative data

Variable
Median value

LRC (n = 21) ORC (n = 21)
Total operative time, min 368 263
Extirpative component time, min 143 118
Reconstructive component time, min 225 145
Estimated blood loss, mL 285 577
Transfusion rate, % 4.7 33.3
Time to regular diet, days 4.3 6.2
Length of ICU stay, days 2.0 3.1
Time of hospital stay, days 12.6 21.1
LRC: Laparoscopic radical cystectomy; ORC: Open radical 
cystectomy; ICU: Intensive care unit
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The pathologic data are presented in Table 3. None of 
the patients had concomitant incidental prostate cancer; 
all tumors were transitional cell carcinomas. The number 
of cases with carcinoma in situ was not assessed. The 
positive surgical margin rate was similar in both groups 
(9.5%). These 4 (2 in both groups) patients, as well as 
11 (5 and 6 in the LRC and ORC groups respectively) 
patients with positive lymph nodes, received adjuvant 
chemotherapy. All pathological data did not differ 
significantly between the groups.

Early Postoperative Period

In any grade, the 30-day complication rate was 35.7% 
(15 patients) – 47.6 and 23.8% in the ORC and LRC 
groups respectively (p < 0.05). In 23 (54.8%) patients 
90-day complications were observed – 14 (66.7%) and 
9 (42.9%) after open and laparoscopic RC respectively 
(p = 0.04). In each group 30-day mortality occurred in  
1 patient (p = 0.6). Distribution of patients according to the 
grade of complications and time of their development is 
presented in Table 4, and according to the type of event 
and treatment strategy in Table 5.

Reoperation was performed in 4 (19.0%) and 2 (9.0%) 
of the patients in the ORC [anastomotic ureteroileal 
urinary leakage in one patient, pelvic abscess in one 
patient, and intestinal anastomotic failure (leakage or 

ileus) in three patients] and LRC (one patient both in 
anastomotic ureteroileal urinary leakage and intestinal 
anastomotic leakage) groups respectively (p = 0.65). No 
cases of conversion to open surgery and no perioperative 
mortalities were reported.

We did not find significant difference between the 
groups in neither intraoperative (p = 0.7) nor 30-day 
(p = 0.55) complications with grade 3 and more.

Three patients (14.3%) in the ORC group and 2 (9.5%) 
in the LRC group required repeated hospitalization in  
90 days after initial surgery (p = 0.65). The reason was 
grade 3 complications – acute upper urinary tract infec-
tion (one patient in each group), ileal obstruction (one 
patient in each group), and pelvic abscess (one patient 
in the ORC group).

DISCUSSION

Historically, RC has been associated with the highest risk 
of morbidity and mortality compared to all other major 
urologic procedures, particularly in the more elderly 
population. Standardized reports on complications after 
ORC using the validated Clavien reporting system reveal 
disappointingly high complication and mortality rates – 
from 26 to 64% and 1 to 7% respectively.13-16

Until recently, there has been a dearth in standardized 
reporting of complications after RC. Only 2% of reports 
(73 open series and 36 minimally invasive series) from 
1995 to 2005 met at least nine of the critical reporting 
elements in surgical outcomes according to Donat.17

A lot of studies demonstrated the unmet need for 
treatment of MIBC in terms of safety and efficacy. The 
purpose of introduction of the minimally invasive 
approach was to improve operative, pathological, and 
short-term clinical outcomes to the open approach. 
According to recent data, LRC suggests that operative 

Table 3: Pathological data

Pathologic outcome
Median value

LRC (n = 21) ORC (n = 21)
pT stage
pT1, n (%) 3 (14.3) 1 (4.8)
pT2, n (%) 6 (28.5) 6 (28.5)
pT3-4, n (%) 12 (57.2) 14 (66.7)
Removed lymph nodes, n (range) 14 (5–22) 15 (8–27)
pN+, n (%) 5 (23.8) 6 (28.5)
Positive surgical margine, n (%) 2 (9.5) 2 (9.5)
LRC: Laparoscopic radical cystectomy; ORC: Open radical 
cystectomy

Table 4: Postoperative data

Value
Median value

LRC (n = 21) ORC (n = 21)
30-day complications
Grade 0, n (%) 16 (76.1) 11 (52.3)
Grade 1 and 2, n (%) 2 (9.5) 6 (28.5)
Grade 3–5, n (%) 3 (14.2) 4 (19.0)
90-day complications
Grade 0, n (%) 12 (57.1) 7 (33.3)
Grade 1 and 2, n (%) 3 (14.2) 7 (33.3)
Grade 3–5, n (%) 6 (28.5) 7 (33.3)
90-day readmission rate, n (%) 2 (9.5) 3 (14.2)
LRC: Laparoscopic radical cystectomy; ORC: Open radical 
cystectomy

Table 5: Postoperative complications

Category, n (%) Value Treatment
Frequency, 
n (%)

Infectious, 4 
(12.9)

UTI Anbiotics 
combined 
treatment

3 (75)

Sepsis 1 (25)
Gastrointestinal, 
11 (35.4)

Ileus intestinal 
anastomosis 
failure

Medicamentous 
surgery

1 (50) 
1 (50)

Hematological, 
2 (6.4)

Anemia Surveillance 
medicamentous

1 (50) 
1 (50)

Wound 
infection, 1 (3.2)

Pelvic abscess Surgery 1 (100)

Urogenital, 9 
(29.0)

Hydronohrosis Medicamentous 
surgery

3 (42.9)
4 (57.1)

Ureteroileal 
anastomosis 
failure

Surgery 2 (100)



Reva Sergey et al

54

results include lower intraoperative blood loss, earlier 
return to bowel function, less pain, and quicker 
postoperative convalescence.18 However, complication 
reports may be limited by reporting and selection bias for 
healthier patients. Moreover, the difficulty in obtaining 
data on complications results from a lack of consistency 
in reporting complications.19

One of the limiting factors of laparoscopic cystectomy 
is its labor intensity and duration. Indeed, recent data 
show an increased treatment time compared to open 
surgery.4 In our study, the duration of LRC was 1.6 times 
greater than ORC. However, when analyzing the entire 
series of laparoscopic surgery, a significant decrease 
was found in this indicator up to 1.3 times in the last 
10 transactions compared to the first 10, which means 
that we gain experience. In other words, we find that 
LRC takes longer to do than open procedure but results 
in better functional outcomes with reduced blood loss, 
transfusion rate, shorter length of stay in hospital, 
and fewer complication rates. According to the recent 
literature, nearly 40% of this patient cohort experienced 
at least one readmission within 90 days following RC. No 
differences in age, gender, race, or stage were observed 
between patients who did vs did not undergo the ER. 
Gastrointestinal, wound, and deep vein thrombosis 
complications were most commonly documented with 
readmission within 30 days. Genitourinary, neurologic, 
and cardiac complications were more common in those 
with later readmissions. Stimson et al18 showed that 
the readmission rates were as high as 27%, with bowel, 
urinary, and infectious complications being the most 
common reasons. The transfusion rate in one series 
was appr. 66%, with an average estimated blood loss 
of 1 l for 1,142 consecutive ORCs.15 Our experience 
shows that in accordance with the mentioned studies, 
when comparing LRC and ORC, the results favor the 
use of the laparoscopic approach. Other important 
characteristics are the number of days in ICU and 
duration of hospitalization. There was no significant 
difference between these items (p = 0.53).

According to the Clivlend’s clinic data, which has 
the greatest experience in minimally invasive RC with 
intracorporeal urinary diversion, this technique of 
intestinal substitution is significantly better than the 
extracorporeal one in terms of better intestinal function 
recovery. Other complication rates were comparable 
between both groups.20 Totally, despite significant 
improvements in armamentarium and surgical 
technique, the complication rate after minimally 
invasive RC remains high. In the largest series, the 
30-day complication rate is about 60 to 65%, and in 90 
days complications occurred in nearly 80%.21 Among 
all patients with 90-day complications, 80% had grade 1  

and 2 according to Clavien system.15 The results of 
our study suggest benefits of the minimally invasive 
approach.

Several studies showed survival impairment after 
intraoperative blood transfusion. Thus, the transfusion 
rate could be potentially important for patients due to its 
hypothetically immunosuppressive effect.22 According 
to the literature, blood loss in open, laparoscopic, and 
robotic RC is about 700 to 1500, 250 to 790, and 22 to 
460 respectively.23 The same authors showed lower 
blood transfusion rate for minimally invasive RC [5 to 
20% and 1 to 4% in LRC and robot-assisted RC (RARC) 
respectively] compared to the open procedure (14 to 
40%).24 Our study showed higher (compared to the 
literature data) blood loss during ORC, probably due to 
a lower number of patients. However, in the literature 
we found similar results with blood loss reduction due 
to reducing invasiveness of intervention.25

Another significant problem related to radical bladder 
surgery consists in gastrointestinal complications. 
Intraoperative rectal wall damage occurred at a relatively 
low rate – about 0.2% (up to 4% according to some data).15 
The same rate (0.2 to 2%) was noted for large blood vessels 
damaging both in LRC and ORC.24 Such intraoperative 
adverse events (Table 2) were associated with locally 
advanced tumors and did not depend on the type of 
surgery (ORC or LRC).

With the minimally invasive approach, patients with 
ileal conduit urinary diversion had a decreased risk of 
complications compared to continent urinary diversions. 
Totally, the 90-day perioperative mortality rate was 5.3%.26 
According to our data, the most clinically significant event 
(in terms of hospital and ICU readmission rates, repeated 
surgery) was gastrointestinal complications, particularly, 
ileus. This event has the greatest differences among the 
patients after LRC (14.2%) and ORC (47.6%). Recent stud-
ies showed that postoperative ileus happened in 23, 3, 
and 8% of patients after open, laparoscopic, and robotic 
cystectomy respectively.15,27 However, many studies used 
different definition of this event. Ramirez et al in the 
recent review found 21 articles with a clear definition of 
postoperative ileus. The most frequent one was absence 
of flatulence, stool on the 5th or 6th postoperative day; 
postoperative nausea and vomiting which required to 
stop enteral feeding and to start intravenous feeding 
and/or nasogastrointestinal intubation on the 5th or 6th 
postoperative day; absence of intestinal movement on the 
5th postoperative day; intestinal movement impairment 
which lead to prolonged hospitalization.28 Recovery of the 
bowel function and/or removal of the gastric tube and/
or inability of oral food intake after 5 postoperative days 
were the criteria for establishment of dynamic intestinal 
obstruction (ileus) in our study. According to these, we 
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suspected ileus in 38 and 4.7% of patients in the I and II 
groups respectively. Suspicion of mechanical obstruc-
tion was an indication for repeated surgery – revision 
of the abdominal cavity. This was performed in seven 
(13.7%) cases. In the study conducted by Chang et al,13 
postoperative ileus was the most common cause for pro-
longed hospital stay after cystectomy. Our data support 
this position, making aware of the modern trends and 
standards for management of patients, which include, 
for example, minimizing the traumatic mechanical in-
traoperative effects on the intestine, which distinguishes 
the technique of laparoscopic cystectomy using the open 
method. The study made some changes in the technique 
of the operation and, predominantly, LRC. So, in the first 
10 patients, ureterolieal anastomosis (UIA) formation was 
performed with interrupted sutures and holding the left 
ureter through the mesentery of the sigmoid colon, and 
in the next 4 to 5 cystectomies nodal sutures were made, 
and the left ureter was thrown over the sigmoid colon. 
This led to a significant decrease in the intestinal phase 
time from 250 to 200 minutes. Furthermore, there was a 
trend to reduce frequency in the formation of anastomotic 
strictures and, as a consequence, hydronephrosis (4% 
for the first 10 operations and 1% subsequently) with the 
absence of anastomosis defect (gap) developed (1 case in 
both groups).

Lymphocele and chyloperitoneum were more 
common than LRC (6.4%), whereas no differences were 
observed between ORC and RARC – about 2%.15 In our 
results, the frequency of such complications did not differ 
among the groups.

Urinary fistula developed in about 1% after ORC, 
LRC, and RARC.24 The incidence of UIA was higher 
after LRC in several studies – up to 15%, while after ORC 
and RARC the rate was 1.5 to 10%.5,23,29 According to 
some assumptions, the risk factor for this complication 
is excessive dissection of the urether formation by 
extracorporeal anastomosis. However, in a recent 
study represented by Anderson et al,30 the difference 
in frequency of UIA stricture formation between ORC 
and LRC was not significant, despite some differences 
(8.5 and 12.6% respectively, p = 0.21), and decreases with 
improvement of surgical technique.

In terms of oncological results, in recent meta-analysis 
Fonseka et al19 showed that LRC provides better outcomes 
than ORC and similar to RARC. Totally, talking about early 
oncological results, we must reflect several factors: Surgi-
cal margins, the number of removed and positive lymph 
nodes. Data from the International Laparoscopic Cystec-
tomy Registry (ILCR) demonstrate a soft-tissue surgical 
margins (STSMs) rate of 2%.31 Advancing T stage, positive 
lymph nodes, and increasing age were independently 
associated with a higher likelihood of STSMs, while the 

number of cases and institution volume were not found to 
be predictive.32 For every increase in pathological T stage 
above pT2, there was a five times higher chance for posi-
tive STSM (p < 0.001). In a series of 121 patients, Snow-Lisy 
et al33 reported a positive STSM rate of 6.6%. In patients 
with large tumors and/or suspected extravesical disease, 
wide dissection of the perivesical tissue is recommended 
to reduce STSM rates.34 We found positive surgical margin 
in two cases in both groups – 9.5% (p > 0.05).

The same absence of difference was noted regarding 
the lymph nodes – the average number of totally removed 
(15 and 16 in the LRC and ORC groups respectively) and 
the amount of positive nodes (5 and 6 in the LRC and 
ORC groups respectively). The 2004 consensus study 
by Herr et al35 targeted at standardizing outcomes 
of surgical treatment for invasive bladder cancer and 
identified 15 lymph nodes as the minimal acceptable yield 
for this surgery. Generally, this rule matches all studies 
mentioned in this analysis.

Unfortunately, due to a short period of follow-up, 
we cannot provide survival analysis for our cohorts. 
However, several recent studies showed similar 
recurrence-free, cancer-specific, and overall survival after 
minimally invasive and open cystectomy. MD Anderson’s 
low-risk cohort of MIBC showed a 5-year DSS of 81%; 
the same statistic published by Hautmann et al4 for all-
comers cT2-cT4a Nx was 71%.

The major limitations of our study are retrospective 
analysis, low number of patients in groups, single-
center experience, lack of long-term oncological results, 
and possible biases. However, there are few studies 
comparing LRC and ORC, particularly with totally 
intracorporeal urinary diversion.

CONCLUSION

Laparoscopic cystectomy is a safe radical treatment of 
bladder cancer associated with reduced blood loss, lower 
incidence of early postoperative complications (including 
dynamic ileus), leading to a reduction in duration of hos-
pitalization and good early functional results. However, 
to be recognized as a standard treatment, it requires more 
prospective data on safety of laparoscopic cystectomy, 
functional, oncological results, and cost-effectiveness. 
Moreover, for complete evaluation of LRC effectiveness 
and its adequate comparison with the open procedure, 
it is necessary to obtain long-term oncological results.

REFERENCES

 1. Hollenbeck BK, Miller DC, Taub D, Dunn RL, Khuri SF,  
Henderson WG, Montie JE, Underwood W 3rd, Wei JT. Iden-
tifying risk factors for potentially avoidable complications 
following radical cystectomy. J Urol 2005 Oct;174(4 Pt 1): 
1231-1237.



Reva Sergey et al

56

 2. Lawrentschuk N, Colombo R, Hakenberg OW, Lerner SP, 
Månsson W, Sagalowsky A, Wirth MP. Prevention and 
management of complications following radical cystectomy 
for bladder cancer. Eur Urol 2010 Jun;57(6):983-1001.

 3. Challacombe BJ, Bochner BH, Dasgupta P, Gill I, Guru K, 
Herr H, Mottrie A, Pruthi R, Redorta JP, Wiklund P. The role 
of laparoscopic cystectomy in the management of muscle-
invasive bladder cancer with special emphasis on cancer 
control and complications. Eur Urol 2011 Oct;60(4):767-775. 

 4. Hautmann RE, Abol-Enein H, Davidsson T, Gudjonsson S, 
Hautmann SH, Holm HV, Lee CT, Liedberg F, Madersbacher S,  
Manoharan M, et al. ICUD-EAU International Consultation 
on Bladder Cancer 2012: urinary diversion. Eur Urol 2013 
Jan;63(1):67-80.

 5. Menon M, Hemal AK, Tewari A, Shrivastava A, Shoma AM, 
El-Tabey NA, Shaaban A, Abol-Enein H, Ghoneim MA. 
Nerve-sparing robot-assisted radical cystprostatectomy and 
urinary diversion. BJU Int 2003 Aug;92(3):232-236.

 6. Colombo R. Editorial comment on: defining early morbidity 
of radical cystectomy for patients with bladder cancer using 
a standardized reporting methodology. Eur Urol 2009 
Jan;55(1):175-176.

 7. Smith AB, Raynor M, Amling CL, Busby JE, Castle E, Davis R,  
Nielsen M, Thomas R, Wallen EM, Woods M, et al. Multi-
institutional analysis of robotic radical cystectomy for 
bladder cancer: perioperative outcomes and complications 
in 227 patients. J Laparoendosc Adv Surg Tech A 2012 Jan-
Feb;22(1):17-21.

 8. Daneshmand S, Ahmadi H, Schuckman AK, Mitra AP, Cai J, 
Miranda G, Djaladat H. Enhanced recovery after surgery in 
patients undergoing radical cystectomy for bladder cancer. 
J Urol 2014 Jul;192(1):50-56.

 9. Witjes JA, Compérat E, Cowan NC, De Santis M, Gakis G, 
Lebret T, Ribal MJ, Van der Heijden AG, Sherif A, European 
Association of Urology. EAU guidelines on muscle-invasive 
and metastatic bladder cancer: summary of the 2013 
guidelines. Eur Urol 2014 Apr;65(4):778-792.

 10. Skinner DG. Technique of radical cystectomy. Urol Clin North 
Am 1981 Jun;8(2):353-366.

 11. Simonato A, Gregori A, Lissiani A, Bozzola A, Galli S, 
Gaboardi F. Laparoscopic radical cystoprostatectomy: a 
technique illustrated step by step. Eur Urol 2003 Jul;44(1): 
132-138.

 12. 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 
Aug;240(2):205-213.

 13. Chang SS, Cookson MS, Baumgartner RG, Wells N, 
Smith JA Jr. Analysis of early complications after radical 
cystectomy: results of a collaborative care pathway. J Urol 
2002 May;167(5):2012-2016.

 14. Quek ML, Stein JP, Daneshmand S, Miranda G, Thangathurai D,  
Roffey P, Skinner EC, Lieskovsky G, Skinner DG. A critical 
analysis of perioperative mortality from radical cystectomy. 
J Urol 2006 Mar;175(3 Pt 1):886-889; discussion 889-890.

 15. Shabsigh A, Korets R, Vora KC, Brooks CM, Cronin AM, 
Savage C, Raj G, Bochner BH, Dalbagni G, Herr HW, et al. 
Defining early morbidity of radical cystectomy for patients 
with bladder cancer using a standardized reporting meth-
odology. Eur Urol 2009 Jan;55(1):164-174.

 16. Novara G, De Marco V, Aragona M, Boscolo-Berto R, Cavalleri S,  
Artibani W, Ficarra V. Complications and mortality after 

radical cystectomy for bladder transitional cell cancer. J Urol 
2009 Sep;182(3):914-921

 17. Donat SM. Standards for surgical complication reporting 
in urologic oncology: time for a change. Urology 2007 
Feb;69(2):221-225.

 18. Stimson CJ, Chang SS, Barocas DA, Humphrey JE, Patel SG,  
Clark PE, Smith JA Jr, Cookson MS. Early and late 
perioperative outcomes following radical cystectomy: 90-day 
readmissions, morbidity and mortality in a contemporary 
series. J Urol 2010 Oct;184(4):1296-1300.

 19. Fonseka T, Ahmed K, Froghi S, Khan SA, Dasgupta P, 
Shamim Khan M. Comparing robotic, laparoscopic and open 
cystectomy: a systematic review and meta-analysis. Arch Ital 
Urol Androl 2015 Mar;31;87(1):41-48.

 20. Azzouni FS, Din R, Rehman S, Khan A, Shi Y, Stegemann A, 
Sharif M, Wilding GE, Guru KA. The first 100 consecutive, 
robot-assisted, intracorporeal ileal conduits: evolution of 
technique and 90-day outcomes. Eur Urol 2013 Apr;63(4): 
637-643.

 21. Madersbacher S, Schmidt J, Eberle JM, Thoeny HC, Burkhard F,  
Hochreiter W, Studer UE. Long-term outcome of ileal conduit. 
J Urol 2003 Mar;169(3):985-990.

 22. Hendrickson JE, Hillyer CD. Noninfectious serious hazards 
of transfusion. Anesth Analg 2009 Mar;108(3):759-769.

 23. Ng CK, Kauffman EC, Lee MM, Otto BJ, Portnoff A, Ehrlich JR,  
Schwartz MJ, Wang GJ, Scherr DS. A comparison of postop-
erative complications in open versus robotic cystectomy. Eur 
Urol 2010 Feb;57(2):274-281.

 24. Huang J, Lin T, Liu H, Xu K, Zhang C, Jiang C, Huang H, 
Yao Y, Guo Z, Xie W. Laparoscopic radical cystectomy with 
orthotopic ileal neobladder for bladder cancer: oncologic 
result of 171 cases with a median 3-year follow-up. Eur Urol 
2010 Sep;58(3):442-449.

 25. Kox ML, El-Galley R, Busby GE. Robotic versus open radical 
cystectomy: identification of patients who benefit from the 
robotic approach. J Endourol 2013 Jan;27(1):40-44.

 26. Nazmy M, Yuh B, Kawachi M, Lau CS, Linehan J, Ruel NH,  
Torrey RR, Yamzon J, Wilson TG, Chan KG. Early and 
late complications of robot-assisted radical cystectomy: a 
standardized analysis by urinary diversion type. J Urol 2014 
Mar;191(3):681-687.

 27. Castillo OA, Abreu SC, Mariano MB, Tefilli MV, Hoyos J, 
Pinto I, Cerqueira JB, Gonzaga LF, Fonseca GN. Complications 
in laparoscopic radical cystectomy. The South American 
experience with 59 cases. Int Braz J Urol 2006 May-
Jun;32(3):300-305.

 28. Ramirez JA, McIntosh AG, Strehlow R, Lawrence VA, 
Parekh DJ, Svatek RS. Definition, incidence, risk factors and 
prevention of paralytic ileus following radical cystectomy: 
a systematic review. Eur Urol 2013 Oct;64(4):588-597.

 29. Albisinni S, Limani K, Ingels L, Kwizera F, Bollens R, 
Hawaux E, Quackels T, Vanden Bossche M, Peltier A, 
Roumeguère T, et al. Long-term evaluation of oncologic 
and functional outcomes after laparoscopic open-assisted 
radical cystectomy: a match-pair analysis. World J Urol 2014 
Dec;32(6):1455-1461.

 30. Anderson CB, Morgan TM, Kappa S, Moore D, Clark PE, 
Davis R, Penson DF, Barocas DA, Smith JA Jr, Cookson MS, 
et al. Ureteroenteric anastomotic strictures after radical 
cystectomy – does operative approach matter? J Urol 2013 
Feb;189(2):541-547.



Comparison of Open and Laparoscopic Radical Cystectomy for Bladder Cancer: Safety and Early Oncological Results

World Journal of Laparoscopic Surgery, May-August 2016;9(2):51-57 57

WJOLS

 31. Haber GP, Crouzet S, Gill IS. Laparoscopic and robotic 
assisted radical cystectomy for bladder cancer: a critical 
analysis. Eur Urol 2008 Jul;54(1):54-62.

 32. Hellenthal NJ, Hussain A, Andrews PE, Carpentier P, Castle E,  
Dasgupta P, Kaouk J, Khan S, Kibel A, Kim H, et al. Surgical 
margin status after robot assisted radical cystectomy: results 
from the International Robotic Cystectomy Consortium. J 
Urol 2010 Jul;184(1):87-91.

 33. Snow-Lisy DC, Campbell SC, Gill IS, Hernandez AV, Fergany A,  
Kaouk J, Haber GP. Robotic and laparoscopic radical cystectomy 

for bladder cancer: long-term oncologic outcomes. Eur Urol 
2014 Jan;65(1):193-200.

 34. Yuh B, Padalino J, Butt ZM, Tan W, Wilding GE, Kim HL, 
Mohler JL, Guru KA. Impact of tumur volume on surgical 
and pathological outcomes after robot-assisted radical 
cystectomy. BJU Int 2008 Sep;102(7):840-843.

 35. Herr H, Lee C, Chang S, Lerner S. Standardization of 
radical cystectomy and pelvic lymph node dissection for 
bladder cancer: a collaborative group report. J Urol 2004 
May;171(5):1823-1828; discussion 1827-1828.


