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Abstract: Orthotopic neobladder (ONB) reconstruction is a continent urinary diversion procedure
increasingly used in patients with muscle-invasive bladder cancer following radical cystectomy (RC).
It represents a valid alternative to the ileal duct in suitable patients who do not prefer a stoma and
are motivated to undergo adequate training of the neobladder. Careful patient selection, taking
into account the absolute and relative contraindications for ONB as well as an adequate recovery
protocol after surgery are integral to the success of this procedure and the oncological and functional
outcomes. The objective of this review is to summarize the current data on RC with ONB in terms of
patient selection, preoperative preparation, surgical techniques and functional (continence and sexual
activity) and oncological outcomes, with particular attention to the management of complications
and the impact on quality of life (QoL).

Keywords: bladder cancer; orthotopic neobladder; robot-assisted radical cystectomy; urinary diversion;
complications; continence; oncological outcomes; functional outcomes; quality of life

1. Introduction

Radical cystectomy (RC) with lymph-node dissection and urinary diversion (UD) is
the standard treatment for muscle-invasive and for selected high-risk nonmuscle invasive
bladder cancer failing bladder-sparing therapy [1]. The surgical approach has evolved
over time, up to the adoption of robot-assisted techniques. The type of urinary diversion
performed depends on the patient’s and surgeon’s preferences, associated comorbidities
and postoperative quality of life (QoL).

Orthotopic neobladder (ONB) allows voiding through the native urethra, removing
the need for stoma appliances or catheters without compromising cancer control [2]. While
there are various urinary diversion procedures, the neobladder may be the preferred option
for many reasons. First of all, it allows the patient to be continent, ensuring him to control
his urinary function by maintaining body image and obtaining a better QoL than other
noncontinent urinary diversions, such as ileal conduit [3] (IC). However, not all patients
may be suitable for this type of reconstruction. A careful global evaluation of the patient is
required, including his basic characteristics, comorbidities, continence and the features of
his intestinal and urinary systems.

The aim of this review is to explore the various aspects of ONB function, from the
surgical approaches to the functional outcomes and postoperative management.

2. Orthotopic Neobladder
2.1. Literature Search Strategy

A literature review was conducted by consulting several databases (PubMed, MED-
LINE, Research Gate and Google Scholar) and using the following keywords: “orthotopic
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neobladder,” “radical cystectomy,” “continence,” “complications,” “oncologic outcomes,”
“functional outcomes” and “quality of life.” The articles selected and cited in this review
were searched essentially within the last 20 years, focusing mainly on the most recent
papers. The choice to include some older articles was related to their relevance to the
treatment of the topic. All study designs and publication types (reviews, narratives, or
trials) were considered. Articles related to search terms were evaluated through titles,
abstracts and content. The review was completed by manually analyzing the bibliographic
references of the various selected articles.

2.2. Patient Selection and Preoperative Management

Radical cystectomy and urinary diversion are the two phases of a single operation.
As underlined by the European Guidelines, the literature reports the complications of RC,
ignoring the fact that most of them are related to diversion [1,4]. Age alone is not the only
criterion to be taken into consideration in selecting patients to whom continent diversion is
proposed (in patients with age > 80 years it is not recommended) [5,6]. It is important to
evaluate comorbidities, cardiac, pulmonary and cognitive functions and tumor features [7]
as well as patient preferences. In fact, the patient must be strongly motivated to know their
urinary diversion and how to manage it in the most appropriate way [8,9].

Certainly, the main contraindications to neobladder reconstruction include: limited life
expectancy, debilitating neurological and psychiatric pathologies, a severe inflammatory
bowel disease, impaired liver or kidney [10] and positive surgical margins for urothelial
carcinoma [11]. Other relative contraindications are high-dose preoperative radiotherapy,
the presence of complex urethral stricture and severe urethral sphincter incontinence [5]
(Table 1).

Table 1. Main Contraindications for ONB Reconstruction.

Renal and liver impairment
Debilitating neurological and psychiatric pathologies
Inflammatory bowel disease
Positive surgical margins for urothelial carcinoma
Metastatic disease
Inability to adhere to neobladder training
Limited life expectancy
Pelvic radiotherapy
Complex urethral stricture
Severe urethral sphincter incontinence
Lack of compliance to regular follow-up

To improve the patient selection process, studied frailty indices have also been pro-
posed that can be used to identify patients most suitable for orthotopic neobladder recon-
struction [12], as they would be able to better predict the risk of postoperative complications
than age, body mass index (BMI), or ASA score. At present, these indices should be further
investigated for their role in patient selection [13].

Fragility, advanced age and comorbidities are nonoverlapping patient characteristics.
Of these, frailty represents the most consistent and strongest predictor of early adverse
outcomes after CR [14]. Frailty represents a state of health characterized by reduced
physical reserve and greater vulnerability to stress factors, and it is the main predictor of
complications, failure to rescue (FTR), in-hospital mortality, length of stay (LOS) and total
hospital charges (THCs) [14,15]. Consequently, presurgical recognition of frail patients
should be included in clinical practice in order to refer these patients to prehabilitation
programs (nutrition, exercise and psychological support) that can improve perioperative
outcomes [16]. It must also be considered that often the underlying disease may not allow
adequate time for such measures to be implemented before the cystectomy. For this reason,
it is important to have an exhaustive discussion about the goals of care and the most
suitable surgical choices for the patient.
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Standard preoperative management includes computed tomography (CT) of the chest,
abdomen and pelvis, blood tests and anesthetic evaluation. In robotic-assisted radical
cystectomy (RARC) with intracorporeal urinary reconstruction, bowel preparation is not
necessary [17-19]. Preoperative antibiotics and venous thromboembolism (VTE) prophy-
laxis are administered [20,21].

Radical cystectomy with the creation of a neobladder is a complex procedure char-
acterized by potentially high morbidity [22]. For this reason, the Enhanced Recovery
After Surgery (ERAS) protocols have been introduced in order to improve perioperative
outcomes and reduce complications and hospital stay in patients undergoing RC [23-25].
Initially applied to colorectal surgery, ERAS protocols have gradually been adopted by
other types of surgery as well, including urology [26,27]. Recommended by the EAU [1] and
AUA [28] guidelines for RC with UD, ERAS protocols still do not represent the standard
of care [29,30]. There are still few findings in the literature regarding patients who have
undergone RC, but the available studies have yielded positive results [19,31-35].

The ERAS protocol represents a set of multimodal interventions concerning the preop-
erative, intraoperative and postoperative period. It consists of 34 themes [18], including
anaesthesia, analgesia, nutritional status, perioperative fluid management, early mobi-
lization, prevention of hypothermia and deep vein thrombosis, antimicrobial prophylaxis,
prevention of postoperative ileus (POI) and early oral diet [27,36]. Recent studies suggest
that the length of hospital stay (LOS) and the risk of POI are statistically significantly lower
in patients undergoing the ERAS protocol than in those using the traditional approach,
without an increase in morbidity or hospital readmission rate [37,38].

For the management of postoperative pain, a reduction in the use of opioids is recom-
mended, with the use of high-dose paracetamol and/or ketorolac. Xu et al. [39] showed
that patients subjected to the ERAS protocol felt more pain than patients subjected to a
traditional protocol but had a lower rate of postoperative ileus.

A relevant issue regarding ERAS is the high variability between published protocols,
such as to make it difficult for doctors to identify the most appropriate measures for correct
patient management. These protocols differ in the number and modality of the ERAS
elements. Although there are protocol-specific recommendations for patients undergoing
RC [27], most of them are evidence-based and sometimes the level of this evidence is low.
This remarkable variability in protocols can be found in the prevention of paralytic ileus.
The recovery of intestinal function can be favored by early mobilization, early oral feeding,
use of metoclopramide or alvimopan [40] and chewing gums [41].

Wessels et al. [42] highlighted that 52% of the protocols analyzed included more
than one of these elements to prevent postoperative ileus, but each protocol nevertheless
presented a different approach. This variability can also be highlighted in the optimized
management of fluids in RC, which can lead to a benefit for gastrointestinal function [43].
However, also for this element in the various protocols different strategies have been
described, such as for monitoring the volume status.

Certainly, elements to be taken into consideration are: an adequate carbohydrate load,
which would lead to a reduction in LOS and insulin resistance [44]; early mobilization,
with a reduction in pulmonary and thromboembolic complications [45]; and adequate
antibiotic prophylaxis, even if at the moment there are no clear recommendations regarding
the duration and type of antibiotic to be inserted preventively [46].

Although there are differences in the pathways, in particular regarding which elements
to adopt universally, the use of the ERAS protocols has shown a significant improvement
in the perioperative outcomes of patients undergoing RC compared with patients with
non-ERAS perioperative care [47,48]. However, in order to cope with this considerable
variability, further clinical evidence and randomized studies are necessary to confirm the
results present to date and for a better definition of the individual ERAS protocols.
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2.3. Which Neobladder?

Several types of orthotopic neobladders were made years before the advent of the
robotic era. The goal was to provide a reservoir that was as similar as possible to the original
bladder. The intestinal segment most used is the terminal ileum, as it is more extensible
and has a greater capacity than the other intestinal segments, favoring the conservation of
urine at a lower pressure, avoiding the risk of kidney damage, metabolic consequences and
incontinence [49]. It is also important to carry out the detubulation of the terminal ileum,
constructing a possibly spherical reservoir with a greater radius in order to contain a higher
volume at a lower pressure, according to Laplace’s law [50].

Different types of neobladders have been created: Camey I and II (U-shaped), modified
Camey II (Z-shaped), Kock-pouch, T-Pouch, Studer clutch bag, Hautmann (W-shaped),
Abol-Enein and Ghoneim modification of the W pouch and the Vescica Ileale Padovana
(VIP, circularly shaped). The introduction of RARC by Menon in 2003 led to a new era
in pelvic cancer surgery [51]. Robotic-assisted radical cystectomy with extracorporeal
urinary diversion (ECUD) is a hybrid technique that has been increasingly employed as an
approach intended to improve perioperative recovery, minimizing pain and complications
compared with open radical cystectomy (ORC) [52]. Furthermore, the oncological results
appear to be comparable for both techniques [53]. In recent years, with the rise of RARC,
intracorporeal urinary diversion (ICUD) is becoming increasingly popular as a viable
alternative to ECUD, both for cancer and survival outcomes, as well as for functional and
urodynamic results [54]. In the literature, several authors have reported their experience
regarding RARC-ICUD, exposing preliminary oncological and functional results that are
entirely satisfactory and promising, although further studies are needed for a long-term
evaluation of functional outcomes [7,17,54-57].

2.4. Neobladder Complications

More than half of patients undergoing orthotopic reconstruction experience compli-
cations within 90 days of surgery [4]. Most are secondary to sequelae of the urinary and
intestinal tracts. In the immediate postoperative period, the most frequent complications are
urinary tract infections or intra-abdominal abscesses. General, genitourinary (hydronephro-
sis), gastrointestinal (ileus, intestinal obstruction) complications, wound infection and /or
dehiscence, ureteroileal stenosis, neobladder fistulas and spontaneous neobladder rupture
may occur [58,59].

The most common gastrointestinal complication is paralytic ileus: patients are best
treated with hydration, use of nasogastric tube, resolution of electrolyte imbalances and
discontinuation of medications [60]. Perioperative use of alvimopan, a peripheral p-opioid
receptor antagonist, would appear to promote recovery of bowel function, decreasing POI
rate and reducing LOS [40,61,62].

Patients undergoing the creation of a neobladder are susceptible to developing intra-
abdominal, urinary and wound infections due to the use of the bowel. Treatment includes
early initiation of intravenous fluid administration, broad-spectrum antibiotics and skin
sterilization with chlorhexidine [63,64]. The choice of the most appropriate antibiotic should
also be based on the results of culture tests and antibiogram [65].

The most common genitourinary complications in the immediate postoperative period
are urinary leakage and ureteral obstruction [66,67]. A urine leakage can occur at the
uretero-intestinal anastomosis or urethra-neobladder anastomosis, and it may manifest as
increased intraperitoneal drainage, elevated serum creatinine, or even chemical peritonitis
and ileus. Normally, the use of percutaneous drainage, nephrostomy or intraoperative
ureteral stents allows effective treatment of leakage [68,69]. Ureteral obstruction may
occur due to edema or scarring at the uretero-intestinal anastomosis and may present
clinically with flank pain, acute pyelonephritis, or altered renal function indices in the
absence of symptoms. Resolution of the obstructive process is necessary in these cases,
with immediate placement of a nephrostomy tube and subsequent careful evaluation of the
uretero-intestinal anastomosis for possible stenosis.
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Sometimes, in up to 14% of cases, a second surgical procedure may be necessary
for intestinal obstruction, wound dehiscence, abscess or lymphocele drainage, continent
pocket rupture and intestinal or vaginal fistulas [67,70,71]. Contrast imaging studies are
critical to confirm the diagnosis. Furthermore, from 3% to 9% of patients have a mortality
within 90 days of surgery and the most frequent causes are represented by sepsis and
cardiovascular complications [4,67,70,72].

Hosseini et al. [73] studied the stenosis rates of benign ureterointestinal anastomosis
in 369 patients undergoing RARC with ICUD between 2003 and 2015. The overall stenosis
rate was 6.5% for a median follow-up time of 33 months. Parekh et al. [53] presented the
results of the RAZOR (Randomized Open versus Robotic Cystectomy) trial, a randomized,
open-label, phase 3 noninferiority study conducted in 15 medical centers in the United
States, comparing RARC with ECUD and ORC, reporting no significant differences in
length of stay and complications between the two techniques.

To date, several approaches are available for the management of neobladder complica-
tions, but endoscopic management is recommended first, if possible [74]. With stenosis of
the uretero-intestinal anastomosis and between the urethra and the neobladder, stones and
tumor recurrence of the neobladder can be managed endoscopically [75].

With regard to uretero-intestinal stenosis, balloon dilation or endoscopic incision can
be attempted by cold knife or laser incision. Success rates reach 70%, but the determining
factors for the success of endoscopic treatment are the length and the side on which the
stenosis occurs. In fact, the treatment of a stenosis longer than 1 cm, which occurs within
the first 6 months after surgery and localized to the left side, is characterized by poor
results [74,76].

Neobladder stones are a rare and late complication. Predisposing factors include mu-
cus overproduction, metabolic acidosis, the presence of metal staples, urinary infections and
ineffective emptying [77,78]. Neobladder stones can be treated with shock wave lithotripsy,
endoscopically or percutaneously, or with laparoscopic and open surgery [79-81]. Long-
term complications can also verify, with an overall rate of 40.8%, as the outcomes of
previous treatments for bladder cancer, such as radiotherapy [82].

2.5. Electrolyte Disorders and Nutrition

Due to the greater permeability of the intestinal mucosa, the neobladder leads to alter-
ations in the absorption of electrolytes (potassium, hydrogen and chlorine ions), leading
to hyperkalaemic hyperchloremic metabolic acidosis, which must be carefully monitored
for the entire postoperative period, as up to about half of patients may detect metabolic
acidosis 1 month after the procedure [83]. Chronic metabolic acidosis can over time lead
to calcium reabsorption and decreased circulating phosphate levels, leading to osteoma-
lacia and osteoporosis [84]. An elevated urinary calcium level secondary to metabolic
acidosis may also predispose patients with ONB to an increased risk of urinary stones [85],
often composed of struvite, secondary to organisms such as the Proteus and Klebsiella
species [86]. This also carries an increased risk of urinary tract infections [87]. Bicarbonate
supplementation is essential for correcting acidosis and may be needed in the long term in
up to 33% of patients [59].

Patients undergoing neobladder formation have a higher risk of developing paralytic
ileus in the first 5 days after surgery than those undergoing ileal conduit [88]. A careful
monitoring and integration of vitamin B12 and folic acid absorbed at the level of the
terminal ileum is essential. Terminal ileal reduction also interferes with the reabsorption of
bile acids, resulting in fat malabsorption that can precipitate diarrhea and dehydration [89].

2.6. Oncological Outcomes

Early recurrence is an unfavorable prognostic factor, correlating closely with recurrence-
free survival (RFS) and 5-year overall survival (OS) [90]. To date, the most recent evidence
in the literature regarding long-term outcomes after RARC shows oncologic outcomes
fully comparable to those in open series [91]. RFS, CSS and OS have been documented



Life 2022, 12,1193

60of 17

as similar in all RCTs, including the largest RAZOR trial (n = 302) [92]. The RAZOR trial
evidenced that RARC is not inferior in terms of 2-year PFS (progression-free survival)
(72.3% vs. 71.6%), AEs (67% vs. 69%) and QoL as compared with open cystectomy [53].
Even in a systematic review by the Pasadena Consensus Panel (PCP), RARC appears to be
broadly equivalent to ORC in terms of morbidity and mortality, oncologic outcomes and
complication rates [93].

As indicated by Raza et al., other factors associated with early recurrence include
lymph node involvement, advanced pathologic stage and positive surgical margin rates [91].
A multicenter RARC series published by the EAU Scientific Working Group (ESWG)
showed that lymph-node-positive, non-organ-confined disease and positive surgical margin
(PSM) were associated with oncologic outcomes, indicating that tumor recurrence following
RARC is primarily related to tumor biology and not to surgical treatment modality [94].
In this way, early and late cancer outcomes are encouraging, and this represents a further
reason for the adoption of RARC.

A positive surgical margin rate after RC has been described in the literature ranging
from 4 to 15% [95,96]. The finding of ureteral, urethral and soft tissue PSM carries a
sevenfold increase in the risk of developing urothelial recurrence [97]. Claps et al. [98], in
their study, found that the 3-year disease-specific survival (DSS) of ureteral PSMs was no
different from negative surgical margins, but urethral and soft tissue PSMs showed worse
rates of DSS. European guidelines recommend carefully evaluating possible involvement
of the prostatic urethra at the time of primary TURB or from the frozen section during
the cystoprostatectomy procedure, before performing an orthotopic reconstruction [1]. A
negative frozen section of the urethra can reliably identify patients in whom urethrectomy
should be avoided, while the finding of a urethral tumor requires a urethrectomy, as well
as being a contraindication to ONB [1,99].

In the multicenter study conducted by Laukhtina et al. [100], urethrectomy does not
appear to improve survival outcomes (PFS, CSS, OS) in all patients treated with RC for
urothelial bladder cancer. However, there was evidence of improvement in PFS after
urethrectomy at the time of RC in patients at high risk of urothelial recurrence (papillary
pattern, multiple tumors and/or concomitant CIS), as reported in a previous study by
Hakozaki et al. [101]. This is why adequate stratification based on risk factors is important
and necessary in order to select patients who bring benefit from immediate urethrectomy
during RC.

Another element to consider is the finding of incidental prostate cancer (iPCa) at the
time of RC. In previous series, a prevalence rate from 4% up to 61% has been reported,
with a notable difference in the results and clinical characteristics [102,103]. As reported
by Fahmy et al. [104], iPca was significantly associated with greater age, lymphovascular
invasion of bladder cancer and lower 5-year overall survival. On the other hand, there are
studies that have not reported a significant impact of the iPCa on the survival of patients
undergoing RC, thus making this a still controversial topic [105]. Several multi-institutional
series have found a biochemical recurrence rate in 3% of patients with iPCa who underwent
RC, and only in rare cases was prostate cancer the cause of death in these patients [106-109].
Furthermore, in the retrospective study by Chessa et al. [110], 18% of patients died from
bladder cancer, indicating that most iPCa were clinically insignificant, and the cancer
outcomes of patients with iPCa undergoing CR are mainly driven by bladder cancer
prognosis. These results indicate that a nerve-sparing surgical approach can be offered to
patients with organ-confined bladder cancer and previous diagnosis of iPCa, ensuring a
low biochemical recurrence rate without compromising patients’ life expectancy [110].

Certainly, further studies with a longer follow-up are needed to confirm these results
to evaluate the real impact that a diagnosis of iPCa can have on the overall survival of the
patient with BC and on the choice of the most suitable therapeutic approach.

Isolated tumor recurrence within the pouch is very rare. In these cases, it may be
necessary to perform a pouchectomy with diversion of the ileal duct, or sometimes, if the
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patient is unfit or refuses excision of the neobladder, adjuvant radiochemotherapy may be
an alternative effective treatment [111-113].

3. Functional Outcomes
3.1. Renal Function

As reported by Obrecht et al. [54], renal function in terms of estimated glomerular
filtration rate (eGFR) at 6-12 months after surgery was not significantly different. In their
study, even venous blood gas analysis at 6 months showed a median pH value of 7.38,
with only two patients (16.7%) requiring bicarbonate substitution. It is also true that in
other cases it is possible to see a statistically significant increase in creatinine starting at
6 months from preoperative baseline. It is always important to rule out an underlying
hydronephrosis, often related to uretero-intestinal anastomotic stenosis, which should be
properly investigated and treated [57,114]. In fact the most frequent cause of renal function
damage is given by uretero-ileal anastomotic strictures [115]. Overall, most patients with
orthotopic neobladder underwent long-term maintenance of upper tract function with an
increase in serum creatinine levels that is observed in only a small percentage (3.8%) of
cases after a 5-year follow-up [116-119].

3.2. Continence and Neobladder Training

The neobladder represents a real continent reservoir that allows adequate urination
and emptying through the urethra. However, patients should be advised of the possible
risk of incontinence and urinary retention [120]. Currently, the literature has reported large
differences in risk regarding the potential function of the neobladder. Chang et al. reported
a prevalence of day and night complete continence at one year post surgery at a low of 22%
and a high of 63% [50]. According to other studies, continence is achieved in 85-100% of
patients during the day and between 60-95% at night [2,121].

In recent studies, continence rates defined as 0-1 sanitary pads per day of 88-95% after
one year of surgery have also been reported [122-124]. Nocturnal incontinence is more
frequent than diurnal incontinence in both sexes, and it is believed that this is due to the
absence of the guard reflex, to a longer residence time of concentrated urine then diluted by
osmosis through the mucous membrane of the neobladder and to the increased nocturnal
urine production [125]. Prevalence rates of nocturnal continence are usually lower (66
to 93%) [126-128]. It is also true that with time, continence appears to decrease due to a
reduction in muscle tone and in the number of muscle cells of the external rhabdosphincter,
mainly due to age changes [126,129-131]. However, nerve-sparing surgical approaches
would appear to improve continence, and this is valid for both sexes [130,132].

Tyritzis et al. [7], at the Karolinska Institute, reported 70 patients with rates of 12-month
diurnal continence of 89% in men and 67% in women undergoing RARC and totally in-
tracorporeal orthotopic neobladder and 12-month nocturnal continence rates of 73% in
men and 67% in women. Tan et al. [133] reported 95% diurnal continence and 65% conti-
nence after a two-year follow-up, while Asimakopoulos et al. [134] reported 100% diurnal
continence and 72% nocturnal continence in patients undergoing RARC and totally intracor-
poreal orthotopic neobladder. The finding of such varied continence rates between studies
can be linked to several factors, such as the application of different surgical techniques in
the reconstruction of the neobladder and the lack of standardization in the definition of
continence. To overcome this, the definition and measurement of continence should in fact
be based on a validated instrument, such as the ICIQ UI SF (International Consultation on
Incontinence Questionnaire—Urinary Incontinence Short Form) scoring system. It would
be helpful for patients to record the frequency and severity of daytime and night-time
incontinence in a voiding diary as part of neobladder training as well.

After surgery, it is important that the emptying of the neobladder occurs every 2-3 h to
avoid overflow incontinence [58,135]. The emptying intervals can progressively lengthen
as the capacity of the neobladder increases over time, until it empties every 5-6 h during
the day and only once at night, thus reaching its final functional capacity, from about
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150-200 mL up to 400-500 mL in a mature neobladder [131,136,137]. It is important that
the patient learns to consciously relax the sphincter and pelvic floor muscles, possibly to
use a Valsalva maneuver or to exert manual pressure on the abdomen and suprapubic area
to achieve complete emptying [58,138]. In the event that, despite the indicated maneuvers,
a high postvoiding residue remains, the patient must be instructed about the possibility of
performing intermittent self-catheterization.

Steven and Poulsen in their study reported a voiding failure rate of 15.4% and 32.9%
at 6 months and 3 years of follow-up, respectively. Clean Intermittent Catheterization
(CIC) can even affect 20% of men and 43% of women [124] undergoing ONB. Studer et al.
reported urinary retention in 22% of their patients [129], although most of the findings
from European centers report a CIC rate of approximately 3% [127]. It is believed that there
are several causes for this lack of emptying: excessive length of the ileum (>60 cm) with
an oversized neobladder [139], a kinking of the bladder outlet [129] and stenosis of the
urethra-bladder anastomosis [119,140]. The literature also shows a higher rate of urinary
retention in women (21-61%), probably linked to alterations in urethral innervation or
relaxation of the pelvic floor [141].

3.3. Potency and Sexual Function

The alteration of sexual function following radical cystectomy is an important element
to be taken into consideration. Preservation of neurovascular bundles bilaterally can lead to
a 60% potency rate in the two-year follow-up [142]. Asimakopoulos et al. found a return to
preoperative IIEF-6 score in 72.5% of patients 12 months after surgery [57,134]. In a study
conducted by Tyritzis et al., 81.2% of the nerve-spared patients were potent with or without
PDES5 medication at 12 months [7]. It would seem that the choice of the type of urinary
derivation is an entirely independent factor and does not affect the risk of impotence and
alterations in sexual desire after surgery [143], but there are conflicting results in this regard.
According to another study, the reconstruction of the neobladder would lead to a better
preservation of sexual function compared with an ileal duct, with 35% of men undergoing
ONB versus 9.8% by means of men undergoing the creation of an ileal duct [144]. Results
were obtained using the International Erectile Function Index questionnaire.

In recent years, there has been a particular focus on the deterioration of sexual function
in women after radical cystectomy [145,146]. The most frequently encountered alterations
are decreased vaginal lubrication and sexual desire, anorgasmia and dyspareunia. Tud-
erti et al. [147] evaluated sexual function in 11 female patients with disease <cT2 and
absence of bladder neck, trigone or urethral cancer, undergoing sex-sparing RARC with
intracorporeal ONB, employing the female sexual function index questionnaire, which
includes six sexual domains. Significant changes in the sexual sphere were evident three
months after the operation, with a progressive improvement in the following months
and with 73% of patients returning to be sexually active at an evaluation at 12 months.
Thus, acceptable sexual function can be achieved in females after RARC, particularly by
trying to preserve the urethra, clitoral vascularity and innervation and the anterior vaginal
wall [115,132,148].

Overall, in both men and women, postoperative sexuality is correlated not only with
the nerve-sparing surgical technique [149] but also with other factors such as preoperative
erectile function, oncological outcome, comorbidities, urinary continence, psychological
state and the skills of the surgeon [7,150].

3.4. Quality of Life

RC represents a surgical intervention with a high impact on the quality of life of
patients due to the significant changes in urinary and sexual activity and also in general
and psycho-social well-being. In this regard, several validated questionnaires have been
proposed to evaluate QoL after RC and UD. A questionnaire that allows an effective
assessment of the quality of life of these patients must take into account at least three aspects:
the general state of health, physical and mental health and organ-specific function (urinary
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and sexual) after local treatment [115]. Among the most accurate validated questionnaires

used to evaluate QoL after cystectomy and urinary diversion are the Short Form-12 (SF-
12, the short version of the SF-36 questionnaire) [151], the European Organization for

Research and Treatment QLQ-C-30 [152] (generic cancer), the EORTC QLQ-BLM-30 [153]

(cancer-specific invasive bladder muscle) and the Functional Assessment of Cancer Therapy-
Bladder Cancer (FACT-BI) [154].

Several aspects affect QoL after CR: urinary incontinence, urinary retention with the
need for self-catheterization, the risk of urinary infections, possibly associated intestinal
disorders and the impact of the stoma, if present, on one’s body image [121,155]. The impact
on QoL is also believed to depend on the type of urinary derivation and, specifically, some
studies believe that ONB would provide better QoL than ileal conduit [3,88,144,155-157].
On the other hand, other studies that have compared ONB patients with different types
of urinary diversion have not confirmed the superiority of a type of reconstruction with
respect to QoL but have shown the achievement of a certain degree of well-being with any
type of derivation [158-163]. In the study conducted by Autorino et al. [164] on 88 patients
who used the SF 36 questionnaire, there was no statistically significant difference in the
scoring parameters between the neobladder and ileal conduit groups. However, patients
with neobladder who were 65 years old or older (n = 18) had significantly lower scores for
the role in physical functioning and for emotional-social functioning than those younger
than 65 years (n = 17; p < 0.05). Studies using other QoL questionnaires, such as the
QoL questionnaire C30 (QLQ C30) and the muscle invasive BC module QLQ (European
Organization for Research and Treatment of Cancer Instruments) (QLQ BLM), also reported
similar results [88,165,166]. Therefore, at present, it remains controversial whether ONB
reconstruction is superior to ICD with regards to health-related QOL (HRQOL).

Few studies have evaluated QoL in female patients undergoing CR and UD [167-169].
Gacci et al. demonstrated in their study that women undergoing ureterocutaneostomy
have worse QoL than patients undergoing Bricker urinary shunt and ONB [170]. The most
influencing element of QoL in women after CR and UD is incontinence, in particular at
night, with a negative impact in all social life areas [167,168].

A significant proportion of patients after orthotopic bladder replacement suffer from
sexual dysfunction [171]. Sexual activity had a notable impact on QoL after RC and ON, as
did urinary incontinence, leading to a worse QoL; therefore, urologists should evaluate
this disorder before and after surgery to resolve it [172]. Takenanka et al. found that
although GH-QOL was generally well maintained 5 years after orthotopic neobladder
replacement, the presence of CIC or daytime incontinence impaired GH-QOL [173]. In
general, the impact of surgical complications and urinary diversion on QoL is greater in
the postoperative period as patients are able to gradually adapt to their new condition
after surgery, accepting the psychological and social implications. Certainly, age, urinary
incontinence, sexual dysfunction and associated comorbidities must be carefully considered
in the patient’s pre- and postoperative consultation [174].

4. Conclusions

After many years of clinical experience and improvements in surgical techniques, the
orthotopic neobladder reconstruction following radical cystectomy has been shown to pro-
vide adequate long-term survival and low rates of local recurrence, while not compromising
oncologic outcomes. The neobladder also provides excellent functional outcomes, improv-
ing patient’s quality of life. Adequate patient selection that takes into consideration tumor
features, preoperative sphincter function, any comorbidities and postoperative issues that
may affect patients’ quality of life is also important. A careful counseling between physician
and patient should focus on several considerations regarding functional outcomes and
postoperative management: metabolic complications, urinary incontinence, sexual function
and an adequate patient training in neobladder management. Following these indications,
the neobladder can be an excellent and safe surgical alternative in patients with bladder
cancer as compared with other urinary diversion techniques.
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RC Radical Cystectomy

ONB Orthotopic Neobladder

UD Urinary Diversion

QoL Quality of Life

IC Ileal Conduit

BMI Body Mass Index

CT Computed Tomography

FTR Failure To Rescue

THCs Total Hospital Charges

RARC Robotic-Assisted Radical Cystectomy
VTE Venous Thromboembolism

ERAS Enhanced Recovery After Surgery
POI Postoperative Ileus

LOS Length Of Stay

ECUD Extracorporeal Urinary Diversion
ORC Open Radical Cystectomy

ICUD Intracorporeal Urinary Diversion
RFS Recurrence-Free Survival

(O] Overall Survival

AEs Adverse Events

CSS Cancer-Specific Survival

RAZOR Randomized Open versus Robotic Cystectomy
PSM Positive Surgical Margin

DSS Disease-Specific Survival

iPCa Incidental Prostatic Cancer

RCTs Randomized Controlled Trials
CIC Clean Intermittent Catheterization
PDE5 Phosphodiesterase-5 Inhibitors

GH-QOL  General Health-Quality of Life
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