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Abstract 
Introduction: Bladder cancer affects 2700 people in Sweden every year. An invasive bladder 

cancer can be treated with a cystectomy and a urinary diversion. One form of urinary 

diversion is orthotopic bladder substitution where a new bladder is constructed from small 

intestine and connected to the ureters and the urethra. The three variants of bladder 

substitutions used at Örebro University Hospital are S-bladder according to Schreiter, U-

bladder according to Studer and the newer Neo S-bladder, a combination of the two earlier. 

Aim: To compare the S-bladder, U-bladder and Neo S-bladder in aspects of leakage, 

frequency, capacity and quality of life. 

Method: 95 men had a cystectomy and orthotopic bladder substitution done at Örebro 

University Hospital between 1999 and 2016. 23 patients obtained the S-bladder, 30 the U-

bladder and 42 was operated with the Neo S-bladder. On the follow up they estimated 

leakage, frequency, maximum capacity and filled out a quality of life questionnaire. 

Results: The S-bladder had the smallest leakage and largest capacity at the six month follow 

up and the Neo S-bladder showed similar results. The U-bladder had the largest leakage and 

the smallest capacity at the six month follow up. The bladders did not differ in quality of life. 

Conclusion: The U-bladder presented poorest results in both leakage and capacity whilst both 

the S-bladder and Neo S-bladder showed a substantially better outcome in both aspects and 

are the better choice of treatment after radical cystectomy according to this study. However it 

can be believed that it is the learning curve of the surgeons instead of the construction of the 

neobladder that stands for part of the differences in outcome.
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1.0 Introduction 
Urinary diversion is surgery where the urine is averted from its natural course, in this term 

orthotopic bladder substitution is included, where the bladder is replaced with bowel tissue 

but the urine continues to leave the body through the urethra. Urinary diversion is a treatment 

method for patients whose bladders have been removed due to cancer or where the bladder or 

urethra is dysfunctional [1]. 

1.1 Urinary bladder cancer 
Removal of the urinary bladder, or a cystectomy, is most commonly used as a treatment 

method due to muscle invasive bladder cancer. Annually around 440 cystectomies are 

performed in Sweden due to bladder cancer [2]. 2700 patients are diagnosed every year with 

bladder cancer in Sweden and amongst them 75% are men. The risk to develop urinary 

bladder cancer is elevated with age. Approximately 700 people die annually in Sweden due to 



	 4	

bladder cancer or cancer in the upper urinary tract. Smoking is one of the major risk factors 

for bladder cancer; half of all the urinary tract cancers are associated with smoking. Smokers 

have a three times higher risk of developing bladder cancer than non-smokers [3]. 

Urinary bladder cancer can be classified in two different ways, one with high 

versus low grade and one that measures infiltrative depth and proliferation graded Ta to T4. 

55-60% of bladder cancers are low-grade, well differentiated and less aggressive. Many of 

these low-grade bladder cancers generate tumor recurrences after resection. These tumors can 

be treated with organ preservational methods and usually have a good prognosis. 40-45% of 

all the urinary bladder cancers are instead high-grade poorly differentiated and more 

aggressive tumors. These tumors have a higher recurrence rate than the low-grade tumors. 

Recurrences can also arise after a long tumor free period, over 5 years. Moreover low-grade 

tumors can get high-grade recurrences and co-occurrence of both low- and high-grade tumors 

in the same bladder is not uncommon. The high-grade tumors have a poorer prognosis than 

the low-grade tumors. Of all newly diagnosed urinary bladder cancers 25% are muscle-

invasive tumors where the absolute majority is of high-grade type, half of these patients 

already have a distant metastasis [4]. The other way of classifying urinary bladder cancer 

depends on the depth and proliferation of the tumor. There is a connection between the deeper 

infiltrative growth of the tumor and the probability of metastatic spread. Bladder cancer 

ranges between Ta-T4. Ta is a noninvasive papillary tumor and Tis is carcinoma in situ. T1 

tumors do not infiltrate beyond the lamina propria. T2 bladder tumors infiltrate the detrusor 

muscle in the urinary bladder, stage T3 invades perivesical tissue and T4 tumors grow over to 

other organs nearby or in the pelvis. All the tumor stages T2-T4 are muscle invasive [4,5]. 

The cT stage of the tumor is the clinical estimation of the tumor whereas the pT stage of the 

tumor is based on a histologic examination of a fragment of the bladder tumor, usually taken 

at the time of a cystectomy. The cT and pT stages usually differ on account of the difficulties 

to stage a bladder cancer clinically [5]. 

1.2 Cystectomy 
A radical cystectomy is a complete removal of the diseased bladder. The male cystectomy 

includes, besides the bladder, removal of the distal parts of the ureters, vesicles and prostate. 

Before, the urethra was also removed but that is today uncommon due to engagement in this 

organ is rare and also so bladder substitutions who use the urethra could be enabled. To 

perform bladder substitution a biopsy from the prostatic urethra or a frozen section of the 

distal resection of urethra has to show no signs of tumor tissue. The female cystectomy 
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includes removal of the bladder, distal parts of the ureters, uterus, adnexa, the upper part of 

the anterior vaginal wall and usually the urethra [5,6]. At the operation there is usually done a 

pelvic lymph node dissection where the lymph nodes in the small pelvis, the most common 

site of lymph node metastasis, are removed [7]. There is a risk of erectile dysfunction 

amongst men undergoing a radical cystectomy. The potency can be saved by nerve sparing 

surgical techniques [8]. 

1.3 Urinary diversions 
After a radical cystectomy patients are often offered a urinary diversion. Most common is 

non-continent technique, continent cutaneous urinary diversion and bladder substitution[5]. 

Bricker diversion, a non-continent technique, is the most common urinary diversion where a 

segment of bowel is removed from the gastrointestinal tract, usually from the ileum, the tube 

is then connected to the ureters, the abdominal wall and an ostomy. Continent cutaneous 

urinary diversion is a surgical method where a pouch for the urine is created of a bowel 

segment and then connected to the abdominal wall where the patients can empty the reservoir 

themselves. Bladder substitution is a similar solution but the urine reservoir is instead 

connected to the urethra so the urine continues to leave the body the natural way [1]. The 

most used urinary diversion in Sweden is the Bricker diversion, it makes out 87 percent of the 

urinary diversions. Orthotopic bladder substitutions stand for 10 percent and continent 

cutaneous urinary diversion constitutes 1,2 percent [2].  

A pouch is considered superior as a urine reservoir than a tube, pouches 

constitutes the urine reservoir in orthotopic bladder substitutions and continent cutaneous 

urinary diversions whereas tubes makes out the urine reservoir in Bricker diversions. Pouches 

have larger volumes at lower pressure, their compliance is better, and the peristaltic 

contractions in the bowel segment are diminished due to that the contractions can not encircle 

the whole circumference. The detubarized pouches also require a shorter bowel segment than 

intact tubes [9].  

1.4 Orthotopic bladder substitutions 
This essay will study three different methods of orthotopic bladder substitutions, the S-shaped 

according to Schreiter, the U-shaped according to Studer and the Neo S-bladder, a 

combination of the two earlier, regarding functional results such as capacity- the volume they 

carry, leakage and frequency as well as quality of life.  

The S-shaped bladder according to Schreiter uses 60 centimeters of the ileal 

small intestine, the bowel segment is taken 25 centimeters from the ileocecal valve. The 
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proximal 15 centimeters of the bowel segment is intussuscepted to create an antireflux 

mechanism to prevent urine from travelling back towards the kidneys, the remaining 45 

centimeters are detubularized with an incision along the bowel segment and folded in an S-

shape. The edges that lie next to each other in the S-shaped bowel segment are attached to 

each other and create an intestinal plate. The intestinal plate is folded longitudinally to create 

a reservoir and is then connected to the urethra, the proximal 15 centimeters with the 

antireflux mechanism is connected to the ureters (Figure 1) [7]. 

 For the U-shaped bladder according to Studer 54-56 centimeter of the ileum is 

used to create the reservoir, taken from the same location in the gastrointestinal tract as the S-

shaped bladder segment. An antireflux mechanism is created by the proximal part of the 

bowel segment using the peristaltic ability of the bowel. The remaining segment is 

detubularized with an incision and folded in a U-shape. The edges of the segment are attached 

to one another creating an intestinal plate that is folded horizontally thereby constructing the 

reservoir. The reservoir is then connected to the urethra and the ureters are connected to the 

proximal bowel segment with peristaltic abilities (Figure 2)[10]. 

 The neo-S bladder substitute is a combination of the S- shaped and U-shaped 

bladder substitutes. The isoperistaltic ileal segment according to the U-bladder is used as an 

antireflux mechanism and the remaining bowel segment is detubularized and folded according 

to the S-bladder (Figure 3). 

Figure 1 

Construction of the S-shaped bladder from an ileal segment 
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Figure 2 

 

Figure 3 

 All the bladder substitutes preserve the bowel segments blood vessels, 

lymphatic vessels and nerve connections. The bowel on each side of the used segment is 

connected to recreate a continuous gastrointestinal tract [7,10]. There is a risk for B12 

deficiency and bile salt malabsorption since the ileum is used, although supply of B12 

postoperatively obliterates that risk, also the bile salt malabsorption usually lack clinical 

significance. Urine in contact with bowel tissue can lead to resorption of ammonia that can 

lead to metabolic acidosis but oral administration of sodium bicarbonate eliminates that risk. 

There is also a problematic aspect with the intestines ability of mucus production. The ileal 

segment in the orthotopic bladders continue to produce mucus that can affect the flow of urine 

from kidney to bladder substitute as well as from bladder substitute through urethra and out of 

the urinary tract [11]. 

 Before the Neo S-bladder became a regular treatment for men with urinary 

bladder cancer at Örebro University Hospital a comparison between the S-bladder according 

Construction of the U-shaped bladder from an ileal segment 

 Construction of the Neo S-shaped bladder from an ileal segment 
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to Schreiter and the U-bladder according to Studer was made. The results of this comparison 

showed that the S-bladder according to Schreiter had a smaller leakage both during the day 

and during the night as well as a larger capacity than the U-bladder according to Studer. The 

bladder substitutions did not differ in quality of life [7]. 

All patients with bladder cancer are not suitable for a bladder substitute. 

Generally everyone suitable for a radical cystectomy is theoretically an appropriate candidate 

for bladder substitutes, however some factors must be taken in consideration. The main 

contradictions are mental impairment, severe renal dysfunction, compromised intestinal 

function and old age [12], these are rather common among patients undergoing radical 

cystectomy. Also the patient’s motivation must be high because the continence depends a lot 

on re-education of the pelvic floor musculature, and that is why only motivated patients 

willing to undergo rigorous pelvic floor exercises and meticulous follow up are selected to 

obtain a bladder substitute [13]. 

1.5 Orthotopic bladder substitutions in Sweden 
Since 2008 the Neo S-bladder have been the orthotopic bladder substitution of choice in 

Örebro but it is not the most used bladder substitution in Sweden. In Stockholm and Malmö 

the U-bladder according to Studer is the most commonly used bladder substitute [14,15]. 

1.6 Gap of knowledge  
Since the comparison of the S-bladder and U-bladder [7], a new bladder substitution has been 

brought to use at Örebro University Hospital, the Neo S-bladder. No new comparison has 

been made since the Neo S-bladder became a regular treatment after cystectomy amongst the 

three orthotopic bladder substitutions.  

2.0 Aim 
The aim with this study is to compare the two existing orthotopic bladder substitutions: the U-

shaped bladder according to Studer and the S-shaped bladder according to Schreiter, with the 

newer Neo S-shaped bladder. The goal is to see if one of these bladders is the better treatment 

alternative after a radical cystectomy due to urinary bladder cancer in men. The bladders will 

be compared in the aspects of urine leakage, maximum capacity, frequency and quality of life. 

The patients will also be compared in comorbidities and pT and pN stage of their tumors to 

include other possible reasons why the outcomes of these bladder substitutes could differ. 
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3.0 Method 
No women where included in this study due to that this surgery method has not been 

developed for women yet at Örebro University Hospital because the surgery is more advanced 

in the female anatomy and it is more difficult to obtain a good result both regarding 

incontinence and hypercontinence.  

From November 1999 to August 2016, 95 men, mean age 61; range 41-77, with 

urinary bladder cancer went through radical cystectomy and orthotopic bladder substitution at 

Örebro University Hospital, all where included in this study. 23 patients obtained the S-

bladder according to Schreiter, 30 patients acquired the U-bladder according to Studer and the 

remaining 42 obtained the Neo S-bladder. The S-bladder patients where operated from 1999 

to 2006, the U-bladder patients obtained their bladder substitutes 2003 to 2007 and the Neo S-

bladder patients where operated from 2008 to 2016. Patients with these three different bladder 

substitutions where followed up after 14 days, one month, three months, six months and one 

year after removal of the catheter, which was done three weeks after surgery. The six month 

follow up is seen as the most important. The follow-ups where executed mainly by a 

urotherapist, a nurse specialized in urinary incontinence, but also urologists where present at 

some of the follow up occasions. The patients received information about their bladder 

substitute and were given instructions on when or how to void, also exercises to strengthen 

the pelvic muscles where taught at the follow ups. 

The patients filled in forms at each follow up where they estimated leakage 

during the day and night separately by weighted pad test, maximum capacity of the bladder 

substitute as well as frequency of micturition during the day and night separately. When using 

weighted pads to estimate leakage, the patient weight the pad before and after usage, which 

gives the amount of leakage estimated in grams. The median value of leakage during the day 

and night as well as maximum capacity and frequency was calculated and compared in 

different diagrams for the separate occasions as well as the separate bladder substitutions. 

Also the first and the third quartile was calculated for the maximum capacity at the six month 

follow up and showed in a box plot diagram comparing the S-bladder, U-bladder and the Neo 

S-bladder. The p value for maximum capacity, leakage day and leakage night at the sixth 

month follow up was calculated with Kruskal Wallis test in the IBM SSPS software. 

Regarding daytime leakage on the sixth month follow up the variable was also dichotomized 

to yes or no and calculated with Fishers exact test in the IBM SSPS software. The frequency 

day and night at the sixth month of follow up was calculated with Kruskal Wallis test. 
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The patients also filled out a questionnaire that evaluated their quality of life at 

the six month follow up, the European Organization for Research and Treatment of Cancer 

30-Item Core Quality of Life Questionnaire version 3, EORTC QLQ-C30 version 3. The 

questionnaire includes questions that estimates physical functioning, role functioning, 

emotional functioning, cognitive functioning, social functioning, global health status/ quality 

of life and the following symptoms; fatigue, nausea and vomiting, pain, dyspnea, insomnia, 

appetite loss, constipation, diarrhea and financial difficulties. In the questionnaire, patients 

evaluate their global health or quality of life from 1 ‘very bad’ to 7 ‘excellent’. Functional and 

symptom scales where assessed from 1 ‘not at all’ to 4 ‘very much’. The EORTC QLQ-C30 

questionnaire was transferred to a score 1-100 according to guidelines and the mean value for 

each orthotopic bladder was calculated and compared in a table in aspects of global health, 

physical scale and symptom scale. 

After the cystectomy a pT stage was evaluated by histology examination at the 

pathology department on all 95 patients, also a pN stage was given from the examination by 

the lymph node specimen and the prostate was examined for any signs of malignancy. These 

values were compiled in a table. 

 Comorbidities were screened on all patients in the study and the most occurring 

diseases where assembled in a diagram that compared the incidence of the diseases amongst 

the S-bladder, U-bladder and Neo S-bladder patients. 

3.1 Ethics 
If the three orthotopic bladder substitutions differ in results it could be seen as ethically 

incorrect to continue using the orthotopic bladder with the poorest function as a treatment 

after radical cystectomy when the other orthotopic bladders give better results. Another aspect 

is whether or not it is insulting the patient’s integrity to read their journals. If this study would 

be published the patient’s approval would be sought as well as approval from etic committee. 

Though it was decided that it is more important to be able to evaluate the results of the current 

surgery techniques for future references to future patients than considering previous patient’s 

integrities.  

4.0 Results 
In total 22 patients out of 95 did not attend at the six month follow up, 2 (n=23) patients in the 

S-shaped bladder group, 11 (n=30) patients in the U-shaped bladder group and 9 (n=42) 

patients in the Neo S-shaped bladder group. The mean age of all 95 patients was 61 years. In 
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the S-shaped bladder group the mean age was 60 years, the U-shaped bladder group had a 

mean age of 61 years and the mean age of the patients in the Neo S-shaped bladder group was 

62 years. From the 14th day follow up to the six month follow up the leakage both day and 

night decreased, the maximum capacity increased and the frequency decreased for all three 

bladder substitutions. 

 In the aspect of median daily leakage at the six month follow up the bladders did 

not differ much. The bladder with the largest leakage was the U-bladder which had a median 

leakage of 10 milliliters, the smallest median leakage showed the S-bladder with 0 milliliters 

and intermediate was the Neo S bladder with 6 milliliters in median daily leakage (Figure 4). 

The S-bladder had a significantly lower leakage daytime than the Neo S-bladder, p=0,003. 

The S-bladder also had a significantly lower leakage than the U-bladder, p=0,007. The S-

bladder patients had so few with leakage daytime at the six month follow up so the variable 

was dichotomized to yes or no and an association was found between type of bladder and 

leakage or no leakage with Fishers exact test, p=0,002, where the S-bladder have a smaller 

leakage than U-bladder and Neo S-bladder. 

 Median nightly leakage at the six month follow up showed considerably greater 

differences amongst the orthotopic bladder substitutions. The nighttime continence usually 

takes longer time to improve than the daytime continence [13]. The S-bladder and the Neo S-

bladder had a very similar median leakage at the six month follow up on 21 and 20 milliliters 

respectively but the U-shaped bladder showed significantly larger median nightly leakage of 

182.5 milliliters (Figure 5). The U-bladder had a significantly higher nightly leakage than the 

Neo S-bladder, p=0,004. The S-bladder had a significantly lower nighty leakage than the U-

bladder, p=0,001. No association was found between type of bladder and nightly leakage with 

the variable yes or no. 

 Maximum capacity of the bladder substitutes is the largest volume they can 

carry. The U-bladder showed a median maximum capacity of 380 milliliters at the six month 

follow up, the Neo S-bladder displayed 450 milliliters and the S-bladder 562 milliliters 

(Figure 6). The U-bladder had a significantly lower maximum capacity than the S-bladder, 

p=0,001, and the Neo S-bladder had a significantly lower maximum capacity than the S-

bladder, p=0,031. In the box plot for maximum capacity at the sixth month of follow up the 

median, first quartile and third quartile are displayed for the S-bladder, U-bladder and Neo S-

bladder. (Figure 7). 
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Figure 4 

	

	
Figure 5 

	

	
Figure 6 
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Figure 7 

 

The bladder substitutes where also compared in frequency, number of micturations, day and 

night at the six month follow up. In this aspect the three bladder substitutes did not differ in 

results. All three bladders showed a median frequency of five micturations daytime and two 

micturations during the night. There is no significant difference in frequency amongst the 

bladder substitutions either daytime or nighttime, p=0,063 respectively p=0,504. 

Table 1 shows the results of the quality of life questionnaire, EORTC QLQ-C30 

that the patients filled in at the six month follow up. The global health status and the 

functional scales have a better value the closer to 100 they are meanwhile the symptom scale 

shows a better value the closer to 0 it gets. The S-bladder, U-bladder and Neo S-bladder do 

not differ much in quality of life. Though the S-bladder has the lowest score in global health 

status, and all aspects but one in the functional scale also the highest score in the majority of 

the aspects in the symptom scale.  

  

First quartile, median and third quartile of maximum capacity at 6 months for the S-
bladder, U-bladder and Neo S-bladder 
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Item S-bladder U-bladder Neo S bladder 

Global Health/ Quality of 
Life 70 74 75 
Functional scale 

   
 

Physical 85 89 92 

 
Role 80 83 85 

 
Emotional 79 86 84 

 
Cognitive 85 92 92 

 
Social 77 73 79 

Symptom scale 
   

 
Fatigue 26 18 26 

 
Nausea 2 2 2 

 
Pain 15 10 7 

 
Dyspnea 27 13 21 

 
Insomnia 20 10 15 

 

Loss of 
appetite 3 3 7 

 
Constipation 10 7 16 

 
Diarrhea 10 3 16 

 
Financial 18 13 9 

Table 1 

  

The patient’s bladder cancer stage was estimated after their cystectomy and given a pT and 

pN stage, the prostate was also examined for signs of malignancy. The results are shown in 

the table below (Table 2). 40% of the U-bladder patients had a pT3 tumor in their bladders 

versus S-bladder and Neo S-bladder were 17% and 14% respectively had pT3 tumors in their 

bladders. The U-bladder also had the largest percentage of spread to lymph nodes, 16%. The 

Neo S-bladder had the highest co-occurrence of prostate cancer, 50%, compared with 30% 

co-occurrence for both the S-bladder and the U-bladder. 

  

EORTC QLQ-C30 version 3 score for the S-bladder, U-bladder  
and Neo S-bladder 
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pT stage, pN 
stage, 
prostate 
cancer S-bladder n=23 U-bladder n=30 Neo S-bladder n=42 
pT0 5(22%) 7(23%) 10(24%) 
<pT2 6(26%) 5(17%) 17(41%) 
pT2 8(35%) 6(20%) 8(19%) 
pT3 4(17%) 12(40%) 6(14%) 
pT4 0(0%) 0(0%) 1(2%) 
        
pN0 22(96%) 25(84%) 39(93%) 
pN+ 1(4%) 5(16%) 3(7%) 
        
no prostate ca 16(70%) 21(70%) 21(50%) 
prostate ca 7(30%) 9(30%) 21(50%) 

Table 2 

T

he comorbidities of the patients in the study are represented in the diagram below. The most 

common comorbidities are cardiovascular disease and hypertension but heavy smokers was 

also overrepresented amongst the bladder cancer patient group (Figure 8). 

 

 
Figure 8 
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This study revealed significant differences in functional outcome between the S-shaped 

bladder according to Schreiter, the U-shaped bladder according to Studer and the Neo S-
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frequency. The S-bladder according to Schreiter and the Neo S-bladder showed the best 

results in capacity and leakage. They had similar results and considerably larger capacity and 

smaller leakage than the U-bladder according to Studer (Figure 4, 5 and 6).  

 One theory is that the results of this study do not reflect how the small intestine 

is folded when the bladder substitutes are created, that it instead mirrors the expertise and 

learning curve of the surgeons. This theory could be supported by the fact that one surgeon 

performed almost all the S-bladder substitutes which also got the best result in this study. A 

new team of surgeons performed the U-bladders and the Neo S-bladders. It is possible that 

this team of surgeons gained experience over time creating better functional results. What also 

points to the conclusion that the folding of the bowel might not be the most important factor is 

the fact that the U-bladder according to Studer is the most used bladder substitution in both 

Stockholm and Malmö, and have good results at these locations [14,15]. 

 If the construction of the pouch is the reason for the different outcomes the U-

bladder ought to get the best results. In the bladder substitute the intestinal segment is 

detuabrized and folded to create the pouch. One perk with this technique is that it resists the 

peristaltic contractions of the intestinal segment when the contractions are unable to encircle 

the whole circumference [9]. In this aspect the U-bladder creates four different ileal sections 

with different peristaltic patterns for the intestinal plate since the U-shape is folded 

horizontally whereas the S-bladder and Neo S-bladder only have three different ileal sections 

with different peristaltic patterns because the S-shaped intestinal plate is folded 

longitudinally. 

Urinary leakage is affected by capacity of the bladder substitute. A bladder 

substitute has little elasticity in the wall, so when it is full it leaks hence a small capacity 

generates a higher risk of urinary leakage. That the U-bladder both had the smallest maximum 

capacity and the highest urine leakage is explained by the fact that the two characteristics are 

connected as described above. It also explains how the S-bladder and Neo S-bladder with the 

largest maximum capacity had the smallest urine leakage. Moreover leakage also depends on 

re-education of muscle usage in the pelvic floor that is associated to the motivation of the 

patient [13]. All three bladder substitutes achieved a satisfactory continence daytime due to 

pelvic muscle control. However the night time continence was not as satisfactory due to 

poorer pelvic muscle control during the hours of sleep. Urine leakage is also connected to the 

motivation of the patient obtaining the bladder substitute as mentioned earlier. This brings us 

to patient selection, which is not believed to differ greatly amongst the bladder substitute 

groups, however some differences in selection might have occurred over the years. Patients of 
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old age or with mental illness could be less keen to re-educate the muscle usage in the pelvic 

floor and therefor give a poorer result of the bladder substitute. The mean age of the patients 

of the S-bladder, U-bladder and Neo S-bladder group is similar, 60, 61 and 62 years 

respectively and does not correspond to the results of the study. Moreover none of the patients 

that obtained a bladder substitute in this study suffered of severe mental illness. What also can 

affect continence negatively is nerve sparing radical cystectomy that is done to preserve 

potency[8]. 

 The bladder substitutes did not differ much in quality of life but the S-bladder 

presented slightly poorer results in almost every aspect of the EORTC QLQ-C30 

questionnaire although not large enough to have clinical significance. The fact that the U-

shaped bladder with the poorer results in capacity and leakage did not have a poorer quality of 

life score could be because the patients with the U-bladder did not compare themselves with 

the results the other bladder substitutes. The knowledge of that others have a superior 

treatment could lower the quality of life score but in the absence of this knowledge one is 

content with the results of the treatment. Also many other factors affect quality of life. The S-

bladder with the best results in capacity and leakage had the poorest results in almost every 

aspect of the EORTC QLQ-C30 questionnaire, although the differences where slight. This is 

also curious and shows that quality of life considers more than just the results of the bladder 

substitutes. Several studies have failed to demonstrate difference between quality of life 

between different urinary diversions, it would probably be even harder to do that when 

comparing the same type of diversion [16,17]. All three bladder substitute groups showed 

rather poor results in role function, emotional function and social function of the functional 

scale. However the patients in this study are in a postsurgical state at the six month follow up, 

when they filled in the quality of life questionnaire, and they are all suffering from a serious 

disease. This could explain why these three aspects of the functional scale are inferior than the 

other aspects.  

 The majority, 40%, of the U-bladder patients had a pT3 stage tumor in their 

bladder preprates and the highest percentage of lymph nodal spread at the time of cystectomy.  

The majority, 35%, of the S-bladder patients had a pT2 stage and the majority, 41%, of the 

Neo S-bladder patients had a pT tumor stage lower than pT2, which includes pTa, pTis and 

pT1. The lower pT stage the tumor is less keen to spread. The low tumor stage of the Neo S-

bladder patients correlates with the positive score in the quality of life questionnaire but the S-

bladder had the poorest quality of life score results and not the poorest pT stage. The U-
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bladder did not correspond either. The pT stage is not believed to contribute to the results of 

the quality of life score. 

5.1 Strength and source of error 
A strength with this study is that it estimates leakage with a weighted pad test and gives the 

exact amount of leakage. Other studies [10,13,15] measures number of pads used day and 

night, which is a less exact method of measuring continence. Few studies have used this 

weighted pad test to elicit their results, except for this study only two other studies have used 

this method of estimating continence, one in Örebro and one other in Malmö [7,14], so far of 

my knowledge.  

 All patients in the study did not attend to the sixth month of follow up, 22 out of 

95(23%) did not participate. This could be considered a source of error. That the attendance is 

less than 100% affects the outcome and makes the results less accurate. Also the patients 

where not distributed evenly over the different bladder substitutes 23 in the S-bladder group, 

30 in the U-bladder group and 42 in the Neo S bladder group, this could create uneven results. 

6.0 Conclusion 
In the aspect of leakage and capacity the S-bladder and the Neo S-bladder are the better 

choices of treatment after a radical cystectomy than the U-bladder according to the results of 

this study. Although other centers in Sweden use the U-bladder according to Studer with a 

positive outcome [14,15]. There are probably more factors than the construction of the pouch 

that are responsible for the different outcome for example the learning curve of the surgeons. 

The quality of life score did not differ with clinical significance amongst the S-bladder, U-

bladder and Neo S-bladder.  
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