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ABSTRACT 

Urothelium, through its transitional epithelial cells, covers the luminal surface 

of the entire urinary tract extending from renal calyces to the proximal 

urethra. It represents the “core” of Urology and its functional alteration, 

oncological changes and substitution constitutes a relevant medical and social 

matter. Bladder cancer is the fourth most common malignancy in men and the 

eight in women; it represents the most common malignancy of the urinary 

tract with a peak incidence in the adult and elderly population. Although the 

majority of patients present with superficial bladder tumors, 20%–40% either 

present with or develop invasive disease. Radical cystectomy with pelvic 

lymph node dissection is the gold standard treatment for organ-confined 

muscle-invasive disease and it is also a valid option for other selected 

patients. However, this curative procedure is complex and associated with a 

high rate of complications and morbidity. Such complications are considered 

to be primarily attributable to the use of bowel for urinary tract 

reconstruction; they have an effect on the patient’s physical and 

psychological wellbeing and increase the total cost of the intervention. Since 

we are facing a rise in life expectancy, with increases in both the elderly and 

the bladder cancer population, treatment management for bladder cancer 

patients represents an important challenge for present and future Urology. 
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RESUM 

La superfície luminal del tracte urinari des dels calzes fins a la uretra 

proximal està revestit d’un epiteli amb cèl·lules de transició, l’uroteli. Aquest 

estructura representa el nucli fonamental de la urologia i les seves 

alteracions, ja siguin per mal funcionament o oncològiques, constitueixen una 

qüestió mèdica i social rellevant. El càncer de bufeta és el quart càncer més 

comú en homes i el vuitè en dones; representa la neoplàsia maligna més 

freqüent del tracte urinari amb un pic d’incidència en població la adulta i 

gent gran. Tot i que la major part dels pacients presenten tumors vesicals 

superficials, un 20-40 % d’aquests desenvoluparan una malaltia invasiva.  La 

cistectomia radical amb dissecció pèlvica dels ganglis limfàtics és el 

tractament ‘gold standard’ en el cas que sigui múscul-invasiva però és també 

el tractament d’elecció per la resta de pacients amb aquest càncer.  Aquest 

procediment curatiu és complex i s’associa a una alta taxa de complicacions i 

morbiditat, atribuïbles principalment a l’ús d’intestí per a la reconstrucció del 

tracte urinari; aquest procediment té efectes sobre el benestar físic i 

psicològic del pacient amb un augment important del cost total del 

tractament. Atès que estem davant d’un progressiu augment de l’esperança 

de vida, això es traduirà en un augment de la seva incidència. La gestió i el 

tractament d’aquesta malaltia representa un repte important per a la 

urologia actual i futura.  
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1. INTRODUCTION 

In the Western world, bladder cancer is the fourth most common malignancy 

in men and the eight most common in women, with more than 330,000 new 

cases and more than 130,000 deaths per year. It represents the most common 

malignancy of the urinary tract, with a peak incidence in the adult and elderly 

population. Although the majority of patients present with superficial bladder 

tumors, 20%–40% either present with or develop invasive disease. Radical 

cystectomy with pelvic lymph node dissection is the gold standard treatment 

for organ-confined muscle-invasive disease and it is also a valid option for 

selected patients with high-grade non-muscle-invasive bladder cancer, either 

as a primary treatment modality or for recurrent or refractory tumors after 

bladder-conserving regimens. However, this procedure, which is performed 

with a curative intent also in the elderly population, is complex, involving 

simultaneous surgery on the urinary and gastrointestinal tracts, and is 

associated with a high rate of complications (17%–66%) and morbidity, with 

prolonged hospital stay and potential readmission. The complications are 

generally considered to be primarily attributable to the urinary tract 

reconstruction (UTR), which relies on sampling of bowel to restore urinary 

bladder function. Such complications have an effect on the patient’s physical 

and psychological wellbeing and increase significantly the total cost of the 

intervention. Since we are facing a rise in life expectancy, with increases in 

both the elderly and the bladder cancer population, our knowing on 

urothelium and treatment management for bladder cancer patients represents 

an important challenge for present and future urology. 
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Despite of the title, this Doctoral Thesis is presented as a “summary of 

publications” (“compendi de publicacions”) as permitted by the Universitat 

Autonoma de Barcelona. 

 

The articles presented constitute a “conceptual unit” devoted to the 

Urothelial Carcinoma surrounding different aspects: diagnostic, therapeutic 

and the future. 
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In the first article (Upper urinary tract urothelial cell carcinoma: location as 

a predictive factor for concomitant bladder carcinoma. Worl J. Urol. DOI: 

10.1007/s00345-012-0877-2. Epub 2012 May 3) on the timing of Upper Urinary 

Tract Urothelial Cell Carcinoma (UUC-UCC) and concomitant Urothelial 

Carcinoma of the Bladder (BC), the objective was to determine if exist any 

clinical factors that predict the presence of concomitant bladder cancer in 

patients with no previous history of bladder cancer who were diagnosed with 

primary UUT-UCC. So, a retrospective study of 673 patients diagnosed and 

treated for UUT-UCC was performed. Patients with history of BC were 

excluded. Authors investigated: age, sex, location of the upper tract tumour 

(calyx, renal pelvis, upper ureter, mid ureter, lower ureter), multifocality, 

clinical symptoms, tumor grade and pathological stage. Contingency tables 

and chi-square test were used for categorical variables and analysis of 

variance (ANOVA) for quantitative variables. 

 

In the second article (La re-resección transuretral puede no ser necesaria en 

todos los tumores vesicales no músculo-invasivos de alto grado.  Act. Urol 

Esp. Vol 36, Num 9, 2012. http://dx.doi.org/10.1016/j.acuro.2012.03.011), 

the authors propose, after reviewing the re-Trans Urethral Resection (re-TUR) 

of bladder tumors, to evaluate the persistency rate, understaging and peri-

operative complications in patients with high grade non-muscle invasive 

bladder tumor that have undergone re-transurethral resection (re-TUR). This 

method of care is restricted to cases where the pathological sample, once 

performing TUR of, not offer the presence of bladder muscle, making it 

impossible to assess correctly the staging of tumor. Authors performed a 
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retrospective review, between January 2007 and December 2009, of 47 

patients with high-grade non-muscle-invasive bladder tumor undergoing re-

RTU at Fundaciò Puigvert evaluating the persistency of bladder tumor, the 

under-staging, surgical complications and the cost of re-RTU. 

 

In the third article (Alloplastic bladder substitution: are we making progress? 

Int Urol Nephrol. Oct;44(5):1295-303. doi: 10.1007/s11255-012-0249-2. Epub 

2012 Jul 21) the author carries out a meta-analysis on urinary bladder 

replacement with a “prosthesis” in cases of radical cystectomy and bladder 

substitution. While in most specialties the use of permanent implants is 

possible (e.g., articular or vascular prostheses), in urology this does not seem 

feasible as yet owing to infections and encrustations that result from the 

continual exposure to urine so, actually, bowel still represents and is used as 

the unique substitute of urothelium when the urinary tract removed. A 

comprehensive review of the literature was performed, various prostheses 

have been proposed for urinary bladder replacement being silicone the most 

frequently used material. Author analyzed data published on non-bowel, 

alloplastic bladder substitution, summarizing the evolution, the current 

situation, and the most relevant findings.   

 
 
Key words: urothelial cancer; upper urinary tract urothelial cell carcinoma; 
urothelial bladder carcinoma; trans urethral resection; bladder substitution; 
prosthetic bladder. 
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2. RESULTS 

 

Article 1 Upper urinary tract urothelial cell carcinoma: location as a 

predictive factor for concomitant bladder carcinoma. Worl J. Urol. DOI: 

10.1007/s00345-012-0877-2. Epub 2012 May 3. 

 

Between June 1950 and September 2008 673 patients, 551 men and 122 

women (81.9% and 18.1%, respectively) underwent radical 

nephroureterectomy (RNU) with removal of bladder-cuff for Upper Urinary 

Tract Tumor (UUTT) or a conservative approach with endoscopic resection of 

tumor. UUTT were located in calyx and renal pelvis in 348 patients, upper 

ureter 156 patients, and lower ureter 40 patients. A total of 30 patients 

presented with concomitant tumors of calyx/pelvis and upper ureter: 12 with 

cancer in the upper and lower ureter, 16 with tumors of the calyx/pelvis and 

lower ureter, and 10 with tumors of the calyx/pelvis as well as the upper and 

lower ureter (61 missing data). The mean age of this cohort was 65 years (S.D. 

10.82, range 27 - 91 years). A total of 223 (33%) patients were excluded from 

the study due to a previous history of bladder cancer; therefore, the review 

identified 450 patients suitable for the study. Of these patients, 76 (17%) 

were found to have concomitant primary UUT-UCC and bladder cancer and 

374 (83%) were found to have solely UUT-UCC. In the group of patients with 

UUT-UCC and concomitant bladder cancer (76 patients), there were 64 males 

(84%) and 12 females (16%). The mean age was 66 +/-11 years. The location of 

the primary UUT-UCC was found to be in the calyx and/or renal pelvis in 25 
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patients (34%), in the upper ureter in 8 patients (11%) and in the lower ureter 

in 37 patients (49%). In 6 patients with concomitant bladder cancer (8%) the 

location of the tumor was not recorded. Both on univariate and on 

multivariate analysis, age, sex, clinical symptoms, multifocality, grade and 

pathological stage did not predict concomitant bladder tumor presence. In 

particular, regarding pathological stage, non-muscle-invasive tumor was 

present in 220 patients, while 195 patients presented with muscle-invasive 

UUT-UCC (35 patients missing data); tumor grade was G1 in 19 patients (4.2 

%), G2 in 190 (42.2 %) patients and G3 in 184 (40.9 %) patients (57 patients no 

grade applicable). Data on radiological findings (both on IVU and on CT scan) 

like hydronephrosis, filling defect, non-functioning kidney and renal or pelvic 

mass were not significant for predicting the presence of concomitant BC. 

On multivariate analysis the location of UUT-UCC in the ureter was the only 

predictive factor for the presence of a concomitant bladder tumour (OR 1,7 

95% CI 1.007-2.906 p=0.047). 

According to the study, location of the upper tract tumor was identified as 

the only predictive factor on univariate and multivariate analyses for 

simultaneous bladder cancer in patients with primary UUT-UCC. In these 

patients, the possibility of having a simultaneous urothelial bladder cancer is 

progressively higher as the ureteral tumor gets closer to the bladder. Tumors 

located in the renal pelvis/calices had a 10% possibility of diagnosis 

concomitant bladder cancer; however, tumors located in the lumbar and 

sacral ureter had a 18% and 33% possibility, respectively, of diagnosis 

concomitant bladder cancer (p<0.001).     
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Article 2 La re-resección transuretral puede no ser necesaria en todos los 

tumores vesicales no músculo-invasivos de alto grado.  Act. Urol Esp. Vol 36, 

Num 9, 2012. http://dx.doi.org/10.1016/j.acuro.2012.03.011.  

 

Between January 2007 and December 2009, 47 patients underwent to re-RTU, 

representing the 26.4% of the total of 178 patients that, in the same period, 

showed HG-NMIBC in the initial TUR. Male female incidence was of 83% Vs 

17%, and with a median age of 62 years (44-81). 43% of patients were 

recurrent and 26% received prior intravesical treatment. In all cases the re-

RTU was performed before the 8 weeks after the initial RTU, with a median of 

43 days (18-55). 22 cases went to the re-RTU (46%) in absence of muscularis 

propria (cTx) in the initial TUR, the remaining cases by HG-NMIBC with 

incomplete resection of bladder tumor (3 CTA, 8 cT1, 2 cT1a, 5 cT1b, 7 cT1c). 

The most common finding at cystoscopy in the re-TUR was a scar area (61.7%) 

followed by slough (31.9%) and only in 3 cases (6.4%) suspected of residual 

tumor. There was no correlation between macroscopic findings and 

histopathology. In 21.2% of patients (10) the re-TUR showed residual disease 

in the bladder. In 8 cases (17.1%) was persistent BC (<cT2) and in 2 (4.2%) 

understaging (≥ cT2) .  Median patient time in surgery (surgery + anesthesia) 

for the re-TUR was 74 min (48-115). The majority of patients were discharged 

within 48 hours after surgery without bladder catheter, with a median 

hospital stay after the re-TUR of 2,3 days (range 2-9). Hospital stay, surgical 

material used, the processing and the study sample and postoperative 

management were similar to the TUR, we can say that the economic cost of a 

re-TUR in our center is the same as that of a conventional TUR of bladder 
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tumor. Six patients (12.6%) had complications related to secondary or re-RTU: 

bleeding in 2 cases; 2 bladder perforation (one extraperitoneal, an 

intraperitoneal) conservatively managed; one febrile urinary tract infection 

requiring intravenous antibiotic treatment and prolonged hospital stay. 

 

 

Article 3 Alloplastic bladder substitution: are we making progress? Int Urol 

Nephrol. Oct;44(5):1295-303. doi: 10.1007/s11255-012-0249-2. Epub 2012 Jul 

21. 

 

In the last 50 years, many different prostheses have been proposed for 

replacement of the urinary bladder, silicone being the most widely used 

material. The most common models described include: plastic reservoirs and 

mechanical valves with abdominal drainage of urine via a silicone tube, a 

silicone rubber prosthesis with transurethral drainage of urine, a bistable 

latex prosthesis, and a silicone rubber reservoir and artificial urethra 

equipped with a sphincter.  A variety of other prostheses have been 

investigated during the past 53 years, with the most complex being  those 

described by the Mayo Clinic group and Rohrmann et al in 1992 and 1996 

respectively. All of the above prostheses were of silicone or silicone based; 

none was implanted in humans (all were implanted in dogs or sheep) and none 

presented acceptable durability as a precursor to human application. Since 

the very first model, with few exceptions, meticulous monitoring of prosthesis 

function was undertaken, including the performance of urography and 

cystography. All animals were sacrificed and the prosthesis and host tissue 
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were analyzed by a pathologist either at the end of the experiment or 

beforehand in the event of death or complications. None of the papers 

reviewed analyzed the cost of using the prosthesis for bladder replacement. 

An evaluation of costs of experimentation and the economic benefit that 

would derive from the ideal bladder prosthesis has, however, been 

undertaken relatively recently by McAteer et al. 
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3. DISCUSSION 

 

Article 1 

UUT-UCC is a rare disease with an estimated annual incidence in Western 

countries about one or two new cases per 100,000 inhabitants. Probably 

because of that reason and similarities with urothelial carcinoma of the 

bladder, we have been managing that pathology for many years as bladder 

cancer. In the recent years, we have realized the natural history of UUT-UUCs 

differs from that of bladder cancer: 60 % of UUT-UCCs are invasive at 

diagnosis though only 15–25 % of bladder tumors are invasive at presentation; 

furthermore, as compared to bladder cancer, the peak incidence is at a later 

age at 70–80 years. Although there is a lack of data in the current literature to 

provide strong recommendations, recent multicenter studies have motivated 

the European Association of Urology (EAU) Guideline Group on urothelial cell 

carcinoma of the upper urinary tract to publish new guides to aid clinicians in 

their daily practice; this document represents the first real Guidelines for 

UUT-UUC. 

In accord with several previously published reports, this study revealed 

tumors within the renal pelvis are more common than ureteral lesions 

(pelvis/calyx 285 patients; 58 upper ureter; 114 lower ureter; populations of 

patients without previous BC) and also a similar percentage of multifocality, 

more than one lesion in UUT, around 10–20 %. The prognostic significance of 

UUT tumor location is controversial. However, several studies have suggested 
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that ureteral disease often confers a worse prognosis compared with renal 

pelvic tumors, with an associated higher risk of local recurrence and 

mortality. Recent multicenter studies have shown that there is no difference 

in outcomes between patients with renal pelvic tumors and those with 

ureteral tumors following nephroureterectomy. This finding confirms that only 

pT stage, grade and lymph node status were associated with disease 

recurrence and cancer-specific survival. The most common site of recurrence 

is the bladder representing about 30–51 % of all recurrences, whereas 

recurrence in the contralateral upper tract is observed in only 2–6 % of cases. 

Both upper urinary tract recurrence after treatment of bladder cancer and 

bladder recurrence after treatment of upper urinary tract TCC have been well 

documented but only a few studies have reported concurrence of UUT-UCC 

and BC; this is estimated to occur in 8–13 % of cases. Additionally, the analysis 

of risk factors and the incidence of primary UUT tumors and simultaneous 

bladder tumors in the absence of a previous history of bladder cancer have 

been poorly evaluated with no subsequent literature looking at this analysis 

depending on UUT tumor location. 

In our series, location of the upper tract tumor was identified as the only 

predictive factor on univariate and multivariate analyses for simultaneous 

bladder cancer in patients with primary UUT-UCC. In these patients, the 

possibility of having a simultaneous urothelial bladder cancer is progressively 

higher as the ureteral tumor gets closer to the bladder. Tumors located in the 

renal pelvis/calices had a 10 % possibility of diagnosis concomitant bladder 

cancer; however, tumors located in the lumbar and sacral ureter had 18 and 
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33 % possibility, respectively, of diagnosis concomitant bladder cancer 

(p<0.001) (Table 1). 

The evidence that the closer the location of the UUTUCC to the bladder, the 

higher the incidence of bladder cancer favors the seeding or cancer cell 

implantation theory. This theory had already been shown from the clinical 

point of view with a much higher incidence of tumors in the bladder after 

UUTT than UUTT after bladder cancer and with several basic research studies 

shoving monoclonality in this multifocal disease. The EAU guidelines 

recommend cystoscopy (Grade A) in all the patients diagnosed of UUT-UCC in 

order to rule out concomitant BC. Our article confirms a 10 % incidence of BC 

in patients with primary UUT-UCC localized in the upper urinary tract, and 

that one in 3 of patients diagnosed with UCC in the distal ureter will have 

concomitant BC. Following surgical treatment, it is also mandatory a closed 

bladder surveillance with cystoscopy and urinary cytology for at least 5 years 

because of the possibility to develop a BC in the follow-up. In our experience, 

in some cases in which we found concurrent bladder tumor with UTUC, a 

TURBT was performed in conjunction with UUT surgery (endoscopic resection, 

RNU, Ureterectomy), mostly in tumors that seemed to be non-muscle invasive 

during the TURB. The finding of concurrent BC has not changed the indication 

of UUT surgery but sometimes has changed the surgical approach in order to 

minimize the risk of tumor dissemination by providing, in case of concomitant 

bladder and upper tract tumor, bladder radical surgery if tumor is muscle 

invasive. 



 
 

19 

The main result of our study (location of primary UUT tumor is a predictive 

factor of concomitant bladder cancer) will not change the management of 

UUT tumors but may change future follow-up strategies for patients with 

primary UUT located in the lower urinary tract. 

 

                         

Table 1: Localization of primary UUT-UCC and simultaneous bladder cancer. 

 

Article 2 

The HG-NMIBC has a high risk of recurrence and a moderate risk of progression 

to muscle-invasive disease. TUR + intravesical BCG maintenance therapy 

represent an effective conservative treatment. The most widespread attitude 

is a correct clinical staging, and a close cystoscopic and cytology monitoring 

each 3 months, especially in the first 2 years after from diagnosis, 

recommending starting radical surgery in selected cases. The initial TUR plays 

a key role in preventing recurrence, persistence and understaging. Brausi et al 

in their analysis from 7 EORTC studies observed substantial differences 

between early recurrence rates, ranging from 0 to 46%. Multivariate analysis 
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showed that these differences were not due to variations in the nature of the 

tumor, but to the quality of the TUR by individual surgeons being the absence 

of muscle specimen in the TUR the main risk factor understaging. The same 

author recently demonstrated in another study, improving the initial TUR with 

routine use of a camera, the presence of an adjunct to surgery and teaching 

sessions to reduce the rate of early recurrence from 28 to 16 % and increase 

the presence of muscularis propria in the samples from 50 to 80% in patients 

operated on by residents. Although the TUR for bladder tumor is a routine 

procedure, and that has not changed over the past decades, the quality 

criteria have never been clearly defined. Published series of re-TUR and early 

radical cystectomy in patients after resection of a HG-NMIBC have shown a 

high rate of persistence between 33-53% and 4-25% of understaging and, in 

some cases, until 40%. Grimm et al. found that in 81% of cases residual 

disease was at the site of the initial TUR. Because of this, guidelines 

recommend making a re-TUR in all cases of HG-NMIBC: HG or T1 or absence of 

muscular Tx (excluding tumors of LG). In our series, the rate of persistence 

was 17.1% and 4.2% understaging. Only in two cases where there was no 

muscle itself in the initial TUR, re-TUR revealed muscle-invasive disease, 

which means that none of the 22 T1 was down-staged. The 17.1% of 

persistence may seem to be high, but we resected a selected group with high 

risk of sub-staging and of residual disease. This pre-selection makes the 

excellent result which represents only 4.2% of understaging has even more 

value. It should be noted that none of the 7 or 5 T1b T1c presented under-

staging (Table 2). In the current literature, between 30-50% of the samples 

that are submitted for study do not present muscular. The lack of muscle is 
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the major risk factor understaging and no doubt that in its absence in patients 

with high-grade tumor should always go to a re-TUR. There is more 

controversy about what to do with the HG-Ta and HG-T1 where the muscle is 

present and free of tumor. Regarding the HG-Ta, some authors have reported 

a low capacity of progression and understaging (less than 10%), which advise 

against re-TUR when the initial TUR was complete; others indicate a low 

incidence of Ta tumors, suggesting that all HG tumors should be considered as 

minimum T1 for their aggressive potential. To all this, must be added the lack 

of consensus among pathologists when tumors labeled as cTa or cT1. This 

difficulty can be increased by excessive in cauterizing in the tumor bed during 

the RTU. When analyzing HG-T1 tumors, the overall rate of progression is 

between 7 and 40%, which shows a great heterogeneity of behavior in this 

group. Since the description, in 1990 by Younes et al, of the sub-classification 

of T1 tumors using as a new reference the muscularis mucosae, different 

groups have published their results on HG-T1 tumors, confirming a trend 

towards greater progression and decreased survival at 5 years depending on 

the progressively deeper infiltration of the lamina propria. The re-RTU implies 

a new surgery that requires anesthesia and like any surgical procedure is not 

without complications. Furthermore, it is not technically easy because 

bladder thickness is lower due to recent TUR. One “advantage” of the re-TUR 

is that revising the bladder at 4-6 weeks it’s possible to find residual tumor, 

which could be misinterpreted at 3 months cystoscopy as an early relapse 

that, in case of high grade and persistent tumor, may indicate radical 

treatment. One limitation of our study is the fact that there have been no 

strict re-TUR criteria for all patients; we have been more selective choosing 
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mostly Tx and high risk residual disease patients. Another limitation of our 

study is the lack of monitoring of patients undergoing re-RTU order to know 

the rates of early recurrence and progression. 

 

 

 

Table 2: Pathological association between first TUR and re-TUR 

 

Article 3 

Many have already attempted to develop the ideal alloplastic neo-bladder, 

but without success (Table 3). The main causes of the failure were: deposition 

of connective tissue, encrustations, infections, hydroureteronephrosis, 

leakages of urine from urethral or ureteral anastomosis, and problems related 

to biocompatibility. Silicone has been the most widely used material but it 

has been shown that silicone is not the ideal material for bladder substitution 

because of its low resistance to infection and encrustation. Ideally, a well-

functioning reservoir for urine should be totally biocompatible and 

impermeable, have the capacity to store a sufficient volume of urine, permit 
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filling and voluntary voiding without any pressure repercussions in the upper 

urinary tract, avoid any leakage of urine, resist encrustation and infection, be 

simple to implant and simple to remove/replace in the event of malfunction, 

and have an acceptable duration and cost. 

Although some promising results have been obtained with the biologic and 

bioengineered biomaterials, no biomaterial is currently available to replace 

bowel tissue. Such biomaterials may play a role in the future of organ 

replacement but, unfortunately, results are still far from sufficiently 

compelling to warrant their daily use in urology. 

A new alloplastic reservoir that meets these requirements could have 

enormous clinical/practical, physical, psychological, and economic benefits. 

The need to restore bowel function is the principal reason why duration of 

surgery and inpatient recovery time are lengthy. Without the need for bowel 

surgery, the operation would entail simple reimplantation of ureters and 

urethra, easily halving the duration of surgery and the recovery time. 

Indirectly this would permit a reduction in drug administration during surgery 

and hospitalization, thereby saving money. The resultant quicker turnover of 

patients would also permit a reduction in the waiting list for surgery. 

Furthermore, absence of use of bowel segments to restore bladder function 

would potentially reduce readmission for potential attendant complications. 

In psychological terms, an orthotopic prosthesis would also have evident 

benefits as regards avoidance of an external stoma. The lack of a need for 

bowel surgery would permit more rapid restoration of physical activities and 

faster progression to adjuvant therapies on account of a better physical 
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condition. It would also reduce the enormous economic cost incurred by every 

national health system owing to (a) use of the instruments needed for bowel 

surgery (mechanical stapler, suture needles, etc.), (b) use of devices for the 

rest of the patient´s life, such as external stoma appliances/bags (in patients 

with external stoma) or pads (in incontinent patients with orthotopic 

reconstruction) and bladder catheters in patients performing self-

catheterization, and (c) the need for subsequent interventions or readmission 

to hospital. Furthermore, the identification of a biomaterial which can be 

used as a surrogate for urothelium could be of value in the majority of 

pediatric pathologies which require the use of bowel (e.g., neurogenic 

bladder, bladder exstrophy). Such an ideal urothelial substitute could be 

easily tailored during surgery and used for bladder augmentation/substitution 

or as a graft for treatment of urethral strictures. Similarly, when the ureter is 

too short after ureterectomy, it could be replaced instead of doing a psoas 

bladder-hitch or a Boari bladder flap procedure with its inherent technical 

difficulties and postoperative hazards. Finally, the identification of 

biomaterials resistant to infection and encrustation and with reasonable 

durability when in contact with urine may provide a new “family” of urologic 

devices as urethral or ureteral catheters usable in daily clinical practice. 

A critical analysis of urothelial substitutes reveals that, owing to the lack of 

knowledge on biology, cell cultures, and tissue engineering, the first ones 

were totally alloplastic and silicone based while more recently all attention 

has turned to the purely biologic materials. Perhaps this is one of the key 

factors in our failure to achieve bladder substitution. We tried purely 

alloplastic models without success and we are still experimenting with purely 
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biologic ones, again without significant success. Perhaps the solution is a 

“hybrid” model, both biologic and alloplastic, so that one biomaterial can 

help to solve the problems associated with the other. Although many different 

alloplastic and biologic prostheses have been investigated during the past 50 

years and more, the challenge of replacing this “simple” organ remains. While 

technical designs have become more sophisticated and new biomaterials with 

higher biocompatibility are now available, we are still looking for a real 

alternative to bowel sampling. Maybe, collaboration between urologists, 

engineers, biologists, and biomaterialists, with the incorporation of recent 

developments and know-how in tissue engineering, will lead to technical and 

practical remedies to previous problems and the identification of all the 

features required for the ideal bladder prosthesis. Whether or when a 

biomaterial with the above-described properties will become available for 

commercial and medical use remains an open question given past 

disappointments. 
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Table 3: Main models of alloplastic neo-bladders. 
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4. CONCLUSIONS 

The pool of patients affected by bladder cancer is increasing, at least in part 

because of the rise in life expectancy. Our contribution on the “diagnostic” of 

urothelial carcinoma is that tumor location in the upper urinary tract 

represents the only predictive factor for the presence of concomitant bladder 

cancer, becoming progressively higher as the upper tract tumor gets closer to 

the bladder. Our experience on the therapeutic approach and endoscopic 

management of the urothelial carcinoma of the bladder allow us to say that 

the inclusion of muscle layer on bladder sample during TUR is the main 

requirement for good results and that the lack of muscle is the only risk factor 

of down-staging. Radical cystectomy is the gold standard treatment for 

muscle-invasive bladder cancer, and bowel sampling for bladder substitution 

is still the only reconstructive alternative for such patients. Although artificial 

substitution of the bladder would be desirable owing to the physical, 

psychological, technical, and economic benefits, an alloplastic material 

usable as a surrogate of urothelium has yet to be discovered. Inter-

professional collaboration, recent advances in technology, and innovations in 

tissue engineering may help in developing a suitable alloplastic or bio-

artificial prosthesis. We still have to progress in the understanding and 

managing of this “endemic” tumor with one of the higher socio-economic 

impact. 
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