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Introduction:  The aim of this retrospective study was to 
evaluate the impact of stapling devices use on overweight 
and obese bladder cancer patients treated with radical 
cystectomy (RC).
Materials and methods:  Fifty-two overweight and 24 
obese patients underwent open RC for muscle invasive 
bladder cancer.  Bladder removal was performed using 
standard suture technique (SST) or multifire autosuture 
articulated vascular Endo-GIA (eG).  Twenty-three 
overweight and 11 obese patients formed the SST arms 
and the remaining 29 overweight and 13 obese patients 
formed the eG arms.  Intra and postoperative parameters 
and early postoperative complications (30 days) using the 
Clavien-Dindo classification were recorded. 

Results:  SST and eG arms of overweight and obese 
patients were comparable in intra and postoperative 
parameters.  Both overweight and obese eG arms had 
significantly lower estimated blood loss, lower number of 
transfused packed red blood cells units (PRBC) and lower 
cystectomy intraoperative time compared with the SST ones 
(p < 0.05).  In obese patients, staplers use led to significantly 
lower total length of stay compared with SST (p = 0.041). 
Complications rate was significantly higher in the obese 
group compared with the overweight group (58.33% 
versus 30.77%, p = 0.042).  No difference in complications 
was found between the SST and eG arms of the overweight 
and obese patients.  No deaths occurred.
Conclusions:  Staplers use in RC in overweight/
obese patients is accompanied by significantly shorter 
intraoperative time, lower blood loss and lower number 
of transfused PRBC units, compared with SST.  In obese 
patients, eG use led to shorter length of stay.   
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and remains one of the most effective and widely used 
surgical interventions for muscle invasive bladder 
cancer.1 Open radical cystectomy remains the gold 
standard surgical procedure, although laparoscopic 
and robot assisted cystectomy emerge as alternative 
means of surgical treatment. However, it is often 
accompanied with several intra and postoperative 
complications.  Bleeding during pelvic dissection is 
one of the most frequent complications, necessitating 
blood transfusion in 30%-80% of the cases.  In addition, 

Introduction

Radical cystectomy (RC) with pelvic lymphadenectomy 
provides excellent local control and long term survival 
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complications following surgery are associated 
with substantial resource use as manifested by 
excess mortality, length of hospital stay and charges 
attributable to these consequences of treatment.2  In 
an attempt to reduce bleeding and operative time, 
stapling devices have been used in open radical 
cystectomies because of their safety and efficacy.3,4

High body mass index (BMI) has been proved to 
have a negative impact on intra and postoperative 
cystectomy parameters.  In specific, BMI has been 
proved to be a significant risk factor for intraoperative 
complications such as long surgical time and 
blood loss,5 postoperative complications such as 
postoperative blood loss4 and paralytic ileus6,7 and 
worse oncological outcomes8 while its association with 
increased costs remains debatable.9  Therefore, stapling 
devices could gain valuable position in the surgical 
therapy of overweight/obese bladder cancer patients 
due to their proved effects in reducing intraoperative 
complications. 

The aim of the present study is to evaluate whether 
use of stapling devices in overweight or obese patients 
submitted to open radical cystectomy offers significant 
benefits compared with the standard suturing 
technique.

Materials and methods

The present retrospective study was approved by the 
scientific board of the University Hospital of Larissa, 
Greece.  We reviewed the medical records of 175 (122 
men and 53 women) patients who underwent RC from 
January 2005 to February 2013 in the departments of 
Urology of the two participating hospitals (University 
Hospital of Larissa, Greece and “G. Gennimatas” 
General Hospital of Athens, Greece), with the aim to 
identify overweight/obese patients.  The standard 
WHO definitions of BMI were used (normal = less than 
25 kg/m2, overweight = 25 kg/m2 to 29.9 kg/m2 and 
obesity = 30 kg/m2 or greater).  BMI was calculated by 
dividing patient weight in kilograms by patient height 
in meters squared.10

Exclusion criteria were prior pelvic radiation and 
other procedure required during radical cystectomy 
(urethrectomy, nephrectomy etc).  In addition, in order 
to have better comparable groups female patients were 
also excluded from the study. 

Radical cystectomy was performed through a 
midline incision with a wide excision of the bladder.  The 
obliterated hypogastric arteries and the vasa deferentia 
were ligated and divided.  Then the ureters were 
identified, dissected and divided close to the bladder.  
The distal parts of the ureters were sent for frozen 
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section.  The posterior peritoneum in the cul-de-sac 
was incised and the plane between rectum and bladder 
was developed sharply.  At this point the two groups 
of the study were created.  In the standard technique 
arm (SST group) the posterior and lateral pedicles of 
the bladder were ligated using a right angle clamp and 
dissected.  In the modified technique arm (eG group) 
the multifire autosuture articulated vascular Endo-GIA 
(EndoGia Universal, Tyco Healthcare), and the ETS Flex 
Endoscopic Articulating Linear Cutter, (Ethicon) were 
used to divide the posterior and lateral bladder pedicles 
to the level of the puboprostatic ligaments and the lateral 
prostatic pedicles after the dissection of the endopelvic 
fascia.  The selection between the standard and the 
modified technique was based on the personal decision 
of the surgeon.  Then the procedure was completed in 
the same manner in the two groups.  The dorsal venous 
plexus was ligated and the urethra was divided at the 
apex of the prostate and the whole specimen removed.  
A bilateral lymphadenectomy was performed after 
the removal of the bladder.  The choice of urinary 
diversion was determined by patients’ characteristics 
and the preference of the surgeon.  In general, an ileal 
conduit (Bricker ileal conduit) or orthotopic diversion 
(orthotopic bladder replacement with Studer pouch) 
were selected in both groups.  Continuous epidural 
anesthesia was administered during the first 72 hours 
after surgery, to control postoperative pain.

The examined intraoperative variables included 
operative time (time from skin incision to bladder 
removal), estimated blood loss (EBL) at the time of 
the removal of the bladder and the number of packed 
red blood cells (PRBC) units used in intraoperative 
transfusion.  Attending anesthesiologists were 
responsible for blood transfusions and all used common 
protocol to evaluate and manage hemodynamic 
instability.  Estimation of blood loss was based on 
the difference in hemoglobin (Hgb) on blood gas 
analysis at the beginning and at the completion of the 
cystectomy, taken by the attending anesthesiologist.  
Length of stay and prior abdominal surgery history 
were also recorded for all patients.  Early postoperative 
complications (30 days) were recorded and graded 
using a scale from I to V, according to the classification 
of surgical complications proposed by Clavien.11 

Kolmogorov-Smirnov-Lilliefors one-sample test 
was used to check for normality of variables.  Variables 
with skewed distributions are reported as median (1st-
3rd quartile).  Mann-Whitney U test and Fisher’s exact 
test were used for comparisons between quantitative 
and categorical variables respectively.  The level of 
statistical significance was set to 0.05.  SPSS software 
was used for all statistical analyses.
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TABLE 1.  Demographic and clinical, intra and postoperative parameters of patients   

	                 Overweight patients		                     Obese patients	
	 SST	 eG	 p value	 SST	 eG	 p value
	 (23)	 (29)		  (11)	 (13)

Age (years)	 68.10	 68.90	 0.778	 63.80	 65.10	 0.801
	 (64.90-69.80)	 (65.00-70.10)		  (62.00-68.30)	 (62.10-68.20)

BMI (kg/m2)	 27.37	 27.88	 0.849	 33.10	 32.89	 0.884
 	 (26.03-28.91)	 (26.34-28.73)		  (31.10-33.95)	 (31.44-33.81)
Pathological stage						    
     T2	 6 (26%)	 7 (24%)	 1.000	 1 (9%)	 2 (15%)	 1.000
     T3a	 6 (26%)	 11 (38%)	 0.392	 3 (27%)	 3 (23%)	 1.000
     T3b	 6 (26%)	 7 (24%)	 1.000	 4 (36%)	 5 (38%)	 1.000
     T4	 5 (22%)	 4 (14%)	 1.000	 3 (27%)	 3 (23%)	 1.000

Neoadjuvant 	 4 (17%)	 6 (21%)	 1.000	 6 (55%)	 7 (54%)	 1.000
chemotherapy

Previous abdominal	 7 (30%)	 8 (28%)	 1.000	 3 (27%)	 4 (31%)	 1.000
surgery

Pre-cystectomy	 12.75	 13.10	 0.592	 12.42	 12.88	 0.608
hemoglobin (g/dL)	 (11.26-13.49)	 (11.48-13.63)		  (11.54-13.66)	 (11.92-13.47)

Type of diversion						      1.000
     Ileal conduit	 13 (57%)	 17 (59%)	 1.000	 6 (55%)	 7 (54%)
     Orthotopic neobladder	 10 (43%)	 12 (41%)		  5 (45%)	 6 (46%)

Length of stay (days)	 8.5	 8.0	 0.893	 11.0	 9.0	 0.041
	 (5.5-11.5)	 (5.5-11.0)		  (9.0-13.0)	 (7.0-11.0)

SST = standard suture technique; eG = Endo-GIA; BMI = body mass index

Results

Of the 122 men available, BMI information was found 
in 117.  In addition, 12 patients underwent additional 
removal of kidney or urethra and were excluded.  In 
final, 105 patients were evaluated; 29 (28%) of them had 
normal weight, 52 (49%) were overweight and 24 (23%) 
were obese.  The overall prevalence of overweight 
or obese patients in the cohort was 72%, which is 
consistent with reported national trends.12 

Among the 52 overweight patients, 23 were 
operated with the standard suture technique (SST) 
and 29 with the endo-GIA (eG).  In the group of 
obese patients, standard suture technique was 
used in 11 patients and endo-GIA in the remaining 
13 ones.  The subgroups of overweight and obese 
patients operated with SST and eG were comparable 
in age and BMI, pathological stage, neoadjuvant 
chemotherapy and previous abdominal surgeries 
and in preoperative hemoglobin levels.  Regarding 
length of hospitalization, no significant differences 
were found between the subgroups of overweight 

patients; in obese patients, eG arm had significantly 
lower median (1st-3rd quartile) total length of stay (LOS) 
compared with the SST one (9.0 (7.0-11.0) versus 11.0 
(9.0-13.0) days, p = 0.041), Table 1.

The impact of stapler use on intraoperative bleeding 
control and cystectomy duration in the overweight and 
obese patients of our study are shown in Table 2.  In both 
groups, patients operated with endo-GIA device had 
significantly lower hemoglobin difference (hence lower 
EBL) and significantly lower cystectomy intraoperative 
time compared with patients operated with SST (p 
< 0.05).  Regarding the number of intraoperatively 
transfused PRBC units, eG arms of both overweight 
and obese patients had significantly lower number of 
transfused PRBC units compared with the SST arms 
(p = 0.037 and p = 0.046 respectively).

Thirty out of a total of 76 patients (39.47%) had 51 
events of early postoperative (30 days) complications.  
The incidence of complications was significantly 
higher in the obese group compared with the 
overweight group (14/24 obese patients, 58.33% versus 
16/52 overweight patients, 30.77%, p = 0.042).  In the 
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TABLE 3.  Incidence of complications in overweight and obese patients  

	          Overweight patients	             Obese patients	
	 SST	 eG	 p value	 SST	 eG	 p value

Number of patients	 9/23 	 7/29	 0.365	 8/11	 6/13	 0.240 
with complications	 (39%)	 (24%)		  (73%)	 (46%)			 

Total number of patients	 16/52			   14/24		  0.042
with complications	 (31%)			   (58%)	

SST = standard suture technique; eG = Endo-GIA

TABLE 2.  Intraoperative parameters in overweight and obese patients  

	                 Overweight patients		                      Obese patients	
	 SST	 eG	 p value	 SST	 eG	 p value
	 (23)	 (29)		  (11)	 (13)

Bladder removal	 98.4	 88.0	 0.017	 108.4	 94.7	 0.007
time (min)	 (89.4-111.2)	 (80.9-95.6)		  (92.2-119.8)	 (85.6-99.3)	

Difference in	 2.24	 1.86	 0.028	 2.41	 1.97	 0.019
hemoglobin (g/dL)	 (1.93-2.48)	 (1.75-2.22)		  (2.13-2.54)	 (1.71-2.18)

Transfused PRBC (units)	 2.00	 2.00	 0.037	 3.00	 2.00	 0.046
	 (2.00- 3.00)	 (1.00-2.00)		  (2.00-4.00)	 (2.00-2.50)

SST = standard suture technique; eG = Endo-GIA; PRBC = packed red blood cells

subgroup analysis, no significant differences were 
found in the incidence of complications in the SST 
and eG arms of the overweight (9/23 patients, 39.13% 
versus 7/29, 24.14%, p = 0.365) and obese patients 
of our study (8/11, 72.73% versus 6/13, 46.15%,  
p = 0.240), Table 3. 

In total, minor complications represented the 
88.23% of all events in our patients.  Grade I was the 
majority of complications (27 out of 51 events, 52.94%), 
followed by Grade II events (18/51, 35.29%). Grade 
III and IV events were 5/51 (9.80%) and 1/51 (1.96%), 
respectively.  No deaths (Grade V) occurred. 

Minor complications (Clavien Grades I and 
II) comprised postoperative fever conservatively 
managed (11 patients), pain managed with Grade I 
allowed analgesics (11 patients), transient increase in 
serum creatinine conservatively managed (5 patients), 
paralytic ileus (6 patients), need for blood transfusions 
(7 patients) and wound infections treated with 
antibiotics (5 patients).  Regarding major complications 
(Clavien Grades III-V), three patients developed 
wound dehiscence that was managed under general 
anesthesia (Clavien Grade IIIb).  Enterocutaneous 
fistula was diagnosed in one patient and was surgically 
corrected under general anesthesia (Clavien Grade 

IIIb).  Surgical correction under general anesthesia 
was also performed in one patient with stricture of 
ureteroileostomy (Clavien Grade IIIb).  Anastomotic 
urine leakage was diagnosed in one patient and led to 
uroperitoneum, formation of intra-abdominal abscess 
and sepsis.  Emergency surgical management was 
needed and patient was admitted to intensive care 
(Clavien Grade IVb).  No deaths occurred, Table 4.

Discussion

Body weight increases with age reaching its highest 
levels at about 60-65 years old, the median age of 
bladder cancer diagnosis, with more than two thirds 
of the population above the age of 65 having a BMI 
more than 25 kg/m2.13  Furthermore, percentages 
of overweight and obese people have increased 
considerably from 56.5% for men and 52.3% in women 
in 1988 to 65.8% and 62.6%, respectively in 2006.13  
Thus, clinicians commonly have to address complex 
medical problems in overweight or obese patients. 

Radical surgery in bladder cancer patients with 
increased BMI is a great challenge for the surgeon.  
Apart from technical difficulties during the operation 
procedure, various studies indicate that high BMI 
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patients seem to have had significantly longer 
operative times and higher blood loss.5,14,15  Moreover 
in these patients, high BMI is frequently accompanied 
with a higher incidence of postoperative complications, 
such as wound infections, ileus, lymphocele formation, 
thromboembolic incidents and cardiac and pulmonary 
dysfunction.7,16  However, the relationship between 
BMI and complications remains unclear as some 
studies have shown similar complication rates in 
normal, overweight and obese patients submitted to 
open radical cystectomy.2,9,15 

Stapling devices have been increasingly used in 
radical cystectomy during the last years, since their use 
has been proved to offer minimal blood loss, decreased 
transfusion demands and shorter intraoperative times, 
especially in low-volume surgeons.3,4,17,18  However, 
to the best of our knowledge, no available data exist 
on the impact of stapling devices use on open radical 
cystectomy in high BMI patients.

Our findings show that use of endo-GIA in open 
radical cystectomy can offer significant benefits in 
intra and postoperative parameters.  In the overweight 
and obese patients of our study, stapling devices led 
to shorter operation time, lower blood loss and lower 
intraoperative transfusion needs compared with 
SST.  The impact of endo-GIA use on intraoperative 
parameters had direct reflection on postoperative course 
of obese patients, as patients operated with endo-GIA 

had significantly shorter LOS in comparison with the 
SST ones.  Various studies conducted in mixed BMI 
populations have proved benefits of stapling devices in 
open radical cystectomy, similar to ours. Some studies 
shown minimized blood loss.3,4,17,19 others, also report 
significant reduction in operation time. 

According to our results, incidence of overall 
complications was significantly higher in obese patients 
in comparison with the overweight ones.  Although 
eG arm of obese patients had lower complication 
rates compared with the SST one, difference was 
not significant.  Previous findings have shown that 
high frequency of postoperative complications is 
associated with high BMI, high EBL, high number 
of transfusions and long hospitalization.2,7,20  It is 
therefore possible that higher sample size could lead 
to significant difference in complications between our 
obese eG and SST arms, since our results show lower 
blood loss, lower intraoperative transfusion needs and 
shorter LOS in the eG arms of patients.  In addition, 
it has to be noted that a significant proportion of our 
patients (41%-46%) underwent radical cystectomy 
with orthotopic bladder reconstruction; thus total 
operative time was prolonged.  Since prolonged 
operative time has been well correlated with higher 
prevalence of complications, at least part of the 
observed complications in our group of patients can 
be attributed to neobladder construction.

Tzortzis ET AL.
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TABLE 4.  Postoperative complication events in overweight and obese groups   

	                                   Overweight patients           Obese patients
Type of complication	 Clavien-dindo	 SST	 eG	 SST	 eG
	  grade	 (23)	 (29)	 (11)	 (13)

Fever	 Grade I	 2	 2	 3	 4

Pain	 Grade I	 3	 2	 3	 3

Transient increase in serum creatinine	 Grade I	 2	 1	 1	 1	

Ileus	 Grade II	 1	 2	 2	 1

Blood transfusion	 Grade II	 2	 1	 3	 1

Wound infection	 Grade II	 2	 1	 1	 1

Grades I-II, total number of events		  12	 9	 13	 11

Wound dehiscence	 Grade IIIb	 0	 1	 2	 0

Enterocutaneous fistula	 Grade IIIb	 0	 1	 0	 0

Ureteroileostomy stricture	 Grade IIIb	 0	 0	 1	 0

Anastomotic leakage-sepsis	 Grade IV	 0	 0	 1	 0

Death	 Grade V	 0	 0	 0	 0

Grades III-V, total number of events		  0	 2	 4	 0

SST = standard suture technique; eG = Endo-GIA
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The relatively small number of patients we used 
and lack of randomization can be considered as 
potential limitations of our study.  The sample we 
used cannot be regarded as representative of the 
whole population of bladder cancer patients with BMI 
> 25kg/m2, since it consisted of Greek patients only 
and female patients were not included in our study.  
Cost analysis was not performed in our study.  Yet, our 
results could indicate lower cost in high BMI patients 
operated with endo-GIA due to lower blood loss, 
operation time, complication rate and length of stay.  
Bagrodia et al showed that cost of radical cystectomy is 
independent of BMI, however it is not clarified whether 
stapling devices were used.9  More studies, multicenter, 
randomized and with larger sample sizes are needed to 
be conducted in overweight and obese bladder cancer 
patients to further confirm our findings.

Conclusions

Our study evaluated overweight and obese bladder 
cancer patients who underwent radical cystectomy 
with and without the use of stapling devices. In 
comparison with the standard surgical technique, 
staplers use in bladder removal in overweight and obese 
patients resulted in significantly shorter intraoperative 
time, lower estimated blood loss during the surgical 
procedure and lower number of transfused PRBC units.  
Also, endo-GIA use in obese patients led to shorter 
length of stay.  Therefore, the benefits of stapling devices 
use in open radical cystectomy in patients with high 
BMI are highlighted. 

7119

The impact of stapling devices use on patients with increased body mass index treated with radical cystectomy

References

1.	 Herr HW, Faulkner JR, Grossman HB et al. Surgical factors 
influence bladder cancer outcomes: a cooperative group report. 
J Clin Oncol 2004;22(14):2781-2789.

2.	 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;167(5):2012-2016.

3.	 Chang SS, Smith JA Jr, Cookson MS. Decreasing blood loss in 
patients treated with radical cystectomy: a prospective randomizes 
trial using a new stapling device. J Urol 2003;169(3):951-954.

4.	 Hanash KA, Peracha AM, Al-Zahrani HM et al. Radical 
cystectomy: minimizing operative blood loss with a “stapling 
technique”. Urology 2000;56(3):488-491.

5.	 Lee CT, Dunn RL, Chen BT et al. Impact of body mass index on 
radical cystectomy. J Urol 2004;172(4 Pt 1):1281-1285.

6.	 Ramirez JA, McIntosh AG, Strehlow R et al. Definition, incidence, 
risk factors, and prevention of paralytic ileus following radical 
systectomy: a systematic review. Eur Urol 2013;64(4):588-597.

7.	 Svatek RS, Fisher MB, Williams MB et al. Age and body mass 
index are independent risk factors for the development of 
postoperative paralytic ileus after radical cystectomy. Urology 
2010;76(6):1419-1424.

8.	 Chromecki TF, Cha EK, Fajkovic H et al. Obesity is associated 
with worse oncological outcomes in patients treated with radical 
cystectomy. BJU Int 2013;111(2):249-255.

9.	 Bagrodia A, Grover S, Srivastava A et al. Impact of body mass 
index on clinical and cost outcomes after radical cystectomy. 
BJU Int 2009;104(3):326-330.

10.	Anon. Physical status: the use and interpretation of anthropometry. 
Report of a WHO Expert Committee. World Health Organ Tech Rep 
Ser 1995;854:1-452.

11.	Dindo D, Demartines N, Clavien P-A. Classification of surgical 
complications: a new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg 2004;240(2):205-213.

12.	Apostolopoulou M, Savopoulos C, Michalakis K et al. Age, 
weight and obesity. Maturitas 2012;71(2):115-119.

13.	Popkin BM, Gordon-Larsen P. The nutrition transition: 
worldwide obesity dynamics and their determinants. Int J Obes 
Relat Metab Disord 2004;28(Suppl 3):S2-S9.

14.	Chang SS, Jacobs B, Wells N, Smith JA Jr, Cookson MS. Increased 
body mass index predicts increased blood loss during radical 
cystectomy. J Urol 2004;171(3):1077-1079.

15.	Maurer T, Maurer J, Retz M et al. Influence of body mass index 
on operability, morbidity and disease outcome following radical 
cystectomy. Urol Int 2009;82(4):432-439.

16.	Reyes MA, Nieder AM, Kava BR, Soloway MS, Manoharan M. 
Does body mass index affect outcome after reconstruction of 
orthotopic neobladder? Urology 2007;69(3):475-478.

17.	Tzortzis V, Gravas S, Mitsogiannis IC et al. Impact of stapling 
devices on radical cystectomy: comparative study between 
low- and high-volume surgeons. Urology 2008;71(2):337-340.

18.	Yamashita T, Muraishi O, Umeda S, Matsushita T. Radical 
cystectomy using endoscopic stapling devices: preliminary 
experience with a simple and reliable technique. J Urol 1997; 
157(1):263-265.

19.	Khochikar MV, Waterfall NB. Use of the endoscopic 
gastrointestinal anastomosis stapler in radical cystectomy.  
Br J Urol 1998;81(6):913-914.

20.	Ng CK, Kauffman EC, Lee M-M et al. A comparison of 
postoperative complications in open versus robotic cystectomy. 
Eur Urol 2010;57(2):274-281.


