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for the treatment of non-malignant conditions in patients
who have failed previous conservative therapies. These
benign conditions represent a heterogeneous group of dis-
orders including interstitial cystitis, painful bladder syn-
drome, neurogenic bladder, hemorrhagic/radiation cystitis,
endometriosis and refractory genitourinary fistula. 
Treatment begins with non invasive medical therapies but,
in refractory cases, a surgical solution should be consid-
ered. After cystectomy, a urinary diversion and reconstruc-
tive procedures are needed. Over the past decades, ortho-
topic neobladder became a widely accepted technique for
urinary diversion and the preferred method after removal
of the bladder. Initially, it was limited just to men; women
were considered ineligible for this procedure because ure-
thra-sparing orthotopic substitution was thought to be
associated with an increased risk of local recurrence and
voiding dysfunction. With the improved understanding of
the female sphincter mechanism, however, this approach
has become technically accepted in selected cases (1).
An important issue in the decision-making process, prior
to urinary diversion in females, is health related quality of
life, including the effects of reconstruction of neobladder
on physical, social and mental status. 
Comparing the orthotopic neobladder to the other recon-
structive options, this approach allows the restoration of
a normal self-image and then it is the most suitable pro-
cedure when a surgical reconstruction is necessary for
non-malignant conditions. However, women undergoing
cystectomy for benign bladder conditions can face many
disorders that can impact on everyday life, such as void-
ing dysfunction or sexual activity problems. These symp-
toms and complications can be temporary or permanent.
Voiding often has a major impact on quality of life and an
improved quality of life after urinary diversion fails to be
realized when voiding dysfunction arises (2). Voiding
dysfunction following the orthotopic neobladder can be
divided into failure to store urine, during daytime, night-
time or both, and failure to empty, requiring intermittent
self-catheterization (3). 
This paper reviews the literature on the impact of ortho-
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INTRODUCTION
Cystectomy is commonly required to treat malignant con-
ditions such as urothelial carcinoma of the bladder.
Cystectomy with urinary diversion may also be considered
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topic reconstruction on female quality of life and sexual
function after radical cystectomy for non-malignant blad-
der conditions.

MATERIALS AND METHODS
Research was done using the PUBMED database up until
2021, January. All papers referring to cystectomy for
benign indication were considered. A combination of
Medical Subject Headings (MeSH) terms was used. 
The keywords were: orthotopic bladder, cystectomy,
quality of life, sexuality, woman, benign, endometriosis,
interstitial cystitis, radiation cystitis and neurogenic blad-
der. All titles and abstracts published in English were
evaluated. 
Each article was evaluated according to the inclusion crite-
ria: studies reporting any surgical intervention to treat
benign bladder conditions, orthotopic neobladder for
benign condition, quality of life after cystectomy and recon-
structive surgery with particular attention to female popula-
tion. All studies were considered, with the exception of
those performed on animals, comments, letters, editorials
and case reports. Due to the high heterogeneity regarding
the indication for surgery, surgical approach, anesthesia
procedures and complications, only a non-systematic

review of literature and a critical synthesis of clinical
experiences was performed. 

RESULTS AND DISCUSSION
The initial search yielded a total of 47 articles. Forty arti-
cles were excluded after title/abstract screening for not
meeting inclusion criteria. A total of seven articles strictly
related to our issue were finally evaluated and reviewed by
the authors. The selection of papers is reported in Figure 1.
Other papers were included because of the topic relevance. 

Non-malignant indications for cystectomy 
Few benign diseases include cystectomy with urinary
diversion among the treatment options. All of them have
behavioral and medical first line therapies but, when
patients are refractory to these less invasive ones, they can
be considered for surgery. 
These conditions are included in the present review’s
purpose and here shortly described.
- Interstitial Cystitis/Painful Bladder Syndrome (IC/PBS): a

chronic debilitating inflammatory disease of the blad-
der that mainly affects women, most often in the fourth
decade or later. It is defined as an unpleasant sensation
characterized by suprapubic pain and lower urinary

Figure 1. 
Flow chart for paper selection.
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tract symptoms lasting more than six weeks, in absence
of infection or other identifiable causes (4, 5). 

- Neurogenic bladder: a condition that can be caused by
congenital anomalies such as meningomyelocele and
spina bifida or by acquired central nervous system dis-
eases, such as spinal cord injury, multiple sclerosis,
stroke, and parkinsonism (6). If left untreated, these
pathological conditions can lead to a progression of uri-
nary dysfunction. The diagnosis is based on clinical eval-
uation. Biological, radiological, and urodynamic investi-
gations are indicated to plan the best management (6-8).

- Hemorrhagic cystitis is a condition characterized by
hematuria and lower urinary tract symptoms. It can
be acute or chronic, caused by trauma, infections,
chemotherapy, and radiation (9-11). The diagnosis of
hemorrhagic/radiation cystitis is based on past medical
history, signs, symptoms, urine tests and cystoscopy (12).

- Genitourinary tuberculosis and schistosomiasis are
infectious diseases endemic in developing countries that
can cause severe urinary damage such as bladder fibro-
sis. About 30% of extra-pulmonary tuberculosis interest
the genitourinary system. The most common symptoms
of bladder tuberculosis are flank pain, dysuria, hema-
turia and frequency (13). The diagnosis is based on clin-
ics, urine testing with sterile pyuria, histopathological
examination and radiological exam (caverns of kidney)
(14). All patients are treated with antibiotics, but in case
of severe retracted bladder or serious reflux that dam-
ages the upper urinary tract, a surgical treatment could
be necessary (13, 15). 
In schistosomiasis, the host immune reaction to the
 bilharzial eggs results in healing by fibrosis and may
progress to mucosal, submucosal, or muscular lesions,
up to squamous cell carcinoma (16-18). 

- Bladder endometriosis is defined as the infiltration of
the endometrial tissue into the detrusor muscle.
Characteristic symptoms include dysuria, frequency,
hematuria, urgency and bladder pain, symptoms that
may worsen during menstruation. Vaginal and physical
examinations allow the identification of palpable nod-
ules. Trans-vaginal ultrasonography should be regard-
ed as a first line radiological test for the assessment of
bladder endometriosis, while Magnetic Resonance is
considered a second-line technique. Cystoscopy is used
to assess the interior lining of the urethra and bladder
(19). Conservative approaches can be used, such as the
simple resection of endometriotic nodules, however, in
selected cases, partial cystectomy is needed (20).

Orthotopic neobladder - Surgical principles
Orthotopic neobladder is one of the reconstructive uri-
nary diversion procedures after cystectomy. Technique of
orthotopic bladder aim to build a high capacity and low
pressure reservoir and to connect it to the native urethra,
proximally to the external striated sphincter. 
The neobladder reservoir is made of de-tubularized gas-
tric, ileum, ileocolonic or colonic segments. Maximal
neobladder capacity depends on the choice and configu-
ration of bowel segments harvested. In general, pressures
are lower and capacities are greater in ileal segments. This
procedure allows the patient to void volitionally through
the urethra, restoring a more natural voiding pattern (21).

Long-Term Quality of Life following cystectomy 
and urinary diversion with orthotopic bladder 
In the World Health Organization (WHO) concept of
health and quality of life (QoL), the latter is defined as “an
individual’s perception of their position in life in the context of
the culture and value systems in which they live and in rela-
tion to their goals, expectations and standards and concerns”
(22). Health-related quality of life after surgery appears to
be an important issue in the decision-making process
prior to urinary diversion. Although disease or anatomic
considerations may limit neobladder use in some
patients, orthotopic bladder is commonly suitable to
many of those undergoing cystectomy. 
This procedure is associated with significant changes in
urinary and sexual function, relationships, and psychoso-
cial habits (23). 
All these changes impact patients’ perceived quality of
life. Several groups analyzed QoL after radical cystectomy
and reconstruction of neobladder for malignant condi-
tions, comparing it with other types of urinary diversion,
to clarify the effects on physical, social, and mental status.
Some proponents of continent orthotopic diversion have
used general quality of life instruments (i.e. 36-Item Short
Form SF36) (24) to study patient outcomes and have cited
incontinence bother, sexual function, and social comfort
as possible reasons to use neobladder diversion (25, 26).
Most investigators, however, have been unable to demon-
strate significant differences in quality of life parameters
among diversion groups. 
For example, Hobisch at al. compared subjective morbid-
ity of ileal neobladder versus ileal conduit urinary diver-
sion to elucidate its influence on quality of life. Using the
European Organization for Research and Treatment of
Cancer Quality of Life Core Questionnaire (EORTC-QLQ-
C30 (27) they found that patients with a neobladder
needed a shorter period of rehabilitation, 92.8% of them
did not feel handicapped at all and 87% had no feelings
of sickness or illness. They also demonstrated that urinary
leakage, odor, and wet clothing were much more com-
mon in patients with the stomal appliance of conduit than
in the continent reservoir and neobladder patients (28).
On the other hand, Hedgepeth at al. studied the body
image and quality of life, evaluating urinary, sexual and
bowel domains, and they did not find any difference
between patients undergoing urostomy and those who
had neobladder reconstruction (29).
There is a paucity of outcome data regarding quality of
life after urinary diversion with orthotopic bladder for
benign conditions in literature. In a study about bladder
substitution by ileal neobladder in women with IC/PBS,
authors found that all patients presented good treatment
outcomes and quality of life by using SF36 questionnaire.
They showed significant improvement of both physical
and mental health (30). Moreover, the main factors affect-
ing General Health QoL (GH-QoL) after neobladder sub-
stitution were voiding dysfunctions. In fact, patients with
daytime incontinence or requiring clean intermittent
catheterization (CIC), had lower SF36 scores than those
without these symptoms (2, 30).
However, Cody and colleagues, in a Cochrane collabora-
tion review, analyzed the different types of urinary diver-
sion and the review did not find any significant evidence
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as to the superiority of continent vs incontinent diversion
after cystectomy for malignant as well as non-malignant
indications (31).

Voiding dysfunctions in the orthotopic neobladder
Voiding dysfunctions following orthotopic neobladder
can be divided into urinary incontinence during the day-
time, night-time or both, or the inability to empty the
bladder (“hyper-continence”) requiring CIC (32). Voiding
disorders are frequent findings in female patients after
orthotopic neobladder and can arise both from physio-
logical and anatomical defects. Risk factors for the devel-
opment of the daytime urinary incontinence include
advanced age, inadequate storage reservoir and alteration
of the sphincteric mechanism (3). Nerve sparing cystec-
tomy is another factor believed to provide early conti-
nence in female patients, along with the preservation of
the trigone with no damage to the autonomic nervous
system. However, with the preservation of the trigone, a
significant portion of patients develop urinary retention,
which worsens over time. The highest rates of urinary
retentionists are found where nerve-sparing technique is
performed (30, 33). Another common effect of neoblad-
der is night-time incontinence. It results from the over-
distension of the neobladder and lack of voiding sensa-
tion. The patient fails to wake up during the night to
empty the bladder, allowing excessive urinary volume to
overcome the urethral closure mechanism. 
The use of cystectomy with a neobladder for treatment of
patients with bladder carcinoma has been reported with
long term follow up, demonstrating that this operation is
safe for female patients (34). However, care must be
taken at the time of surgery to prevent future voiding
problems. In fact, the post-operative reduction in terms
of QoL is substantial when voiding dysfunctions occur

following the neobladder. Patients with daytime inconti-
nence or requiring CIC had lower SF36 scores than those
without incontinence or CIC. However, General health-
Quality of Life (GH-QoL) score in patients with enuresis
was the same as that without enuresis, regardless of the
degree of enuresis and urination QoL was not as high as
surgeons expected (2). On the other hand, it was found
that, even if the patient is incontinent and requires 5 to 6
sanitary pads daily, neobladder was preferable to main-
tain body image (1).

Sexual function following cystectomy 
and urinary diversion with orthotopic bladder 
During radical cystectomy in women, the neurovascular
bundles, placed on the lateral walls of the vagina, are usu-
ally removed or damaged by removal of the bladder, ure-
thra, and anterior vaginal wall. Therefore, anterior exen-
teration may result in diminished ability or inability to
achieve orgasm, decreased lubrication, decreased sexual
desire and dyspareunia (35). Sexual dysfunction is a
prevalent problem after female radical cystectomy and
many of bladder cancer specific questionnaires, such as
the Bladder Cancer Index (BCI), Vanderbilt Cystectomy
Index (VCI), Functional Assessment of Cancer Therapy –
Bladder (FACT-B) and EORTC-QOL-B20, include sexual
function and dysfunction items. For women, the most
commonly used questionnaire is the Female Sexual
Function Index (FSFI), that analyzes specific domains
including the degree of vaginal lubrication, ability to
achieve orgasm, degree of pain during intercourse, over-
all sexual desire and interest, and overall sexual satisfac-
tion. Craig et al. conducted a clinical study to address sex-
ual dysfunction in a subset of sexually active women
undergoing radical cystectomy (RC) using a modified
Index of Female Sexual Function questionnaire and strat-

Table 1. 
Studies about orthotopic neobladder for benign conditions, extraction of women population.

Authors, Type Disease Number  Type of orthotopic Mean age QoL LUTS Sexual function
year of study of benign cases neobladder (years) (evaluated yes/no - (evaluated (evaluated 

after RC or SC instrument if yes) yes/no) yes/no)
Gross et al., 2015 (37) Observational Post-radiation cystitis 4 RC with ileal orthotopic neobladder 61.7 No Yes No
Cohn et al., 2014 (38) Observational Infection, fistula, 2 RC with ileal orthotopic neobladder 57.8 No Yes No

bleeding, neurogenic (not clear if 
bladder or pain men or women)

Gobeaux et al., 2011 (39) Observational Neurogenic detrusor 31 SC with ileal orthotopic 34.7 Yes Yes No
overactivity neobladder (modified Hautmann) (voiding diary, radiological,

laboratory, endoscopic  
and urodynamic assessment)

Takenaka et al., 2010 (2) Observational Contracted bladder 1 RC with ileum or colon 62 Yes Yes No
(not clear if as neobladder reservoirs (SF-36 questionnaire) (only in male)

man or woman)
Kochakarn et al., 2007 (30) Observational Interstitial cystitis 35 RC with ileal orthotopic 45.9 Yes Yes Yes

neobladder (SF-36 questionnaire)
(modified Sturder) 

Studer et al., 2005 (40) Observational Not specified 17 RC with ileal orthotopic neobladder 65 No Yes No
(not clear if (only in male)

men or women)
Shimogaki et al., 1999 (1) Observational Contracted bladder 2 SC with ileal orthotopic neobladder 45.5 Yes Yes No

(questionnaire about 
voiding status, 

continence and QoL)
QoL = Quality of Life.
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ifying the sexual response by the type of urinary diversion
to determine whether vaginal sparing (as performed in
the orthotopic diversion) influenced the sexual response.
No statistically significant difference was found between
the Indiana external diversion stoma and the Studer
orthotopic in women after RC (35).
When performed for benign conditions, cystectomy fre-
quently does not need anterior pelvic exenteration.
Nevertheless, sexual dysfunction may be related to neural
injury and changes in pelvic anatomy. Other factors that
may impact sexual satisfaction and libido include body
alterations associated with urinary diversion, resulting in
changes in body images, emotional and psychological
responses of both patients and their partners, and the
age-related changes in libido and sexual interest. Patients
with orthotopic neobladder do not undergo the same
degree of body alteration as others urinary diversion tech-
niques, but the poor urine control and incontinence can
be significant stressors that may limit interest in sexual
activity (36). Moreover, preservation of normal sexual
function in women has not been the main goal in most
studies of neobladders in women.
In conclusion, orthotopic neobladder technique, used for
the treatment of benign diseases, allows the improvement
of both physical and mental health. Urinary symptoms
remain the most frequently reported problems affecting
general health and sexual function in operated women. 

Sexual function and quality of life in women after 
radical cystectomy for non-malignant bladder conditions
In Table 1 we listed the few articles taking into account
the population of interest. Gross et al. in 2015 evaluated
how hysterectomy and nerve sparing affected functional
outcomes after ileal orthotopic bladder substitution in 73
women. Four of them underwent cystectomy for post-
radiation cystitis, the other 69 for invasive urothelial can-
cer. The results showed a strong correlation between
postoperative urinary incontinence and pre- or perioper-
ative hysterectomy. 
These findings suggest that voiding disorders are related
to the damage of autonomic nerves, which run along the
lateral aspect of cervix uteri (37).
Cohn et al. (2014) investigated perioperative outcomes
after cystectomy and urinary diversion for the treatment
of refractory benign urological diseases, like infection, fis-
tula, bleeding, incontinence, neurogenic bladder or pain.
The study group included 8 males and 18 females; 22
patients underwent ileal conduit, 2 underwent ileal
neobladder and 2 underwent Indiana pouch diversion.
The authors demonstrated that cystectomy and urinary
diversion resulted in resolution of urological symptoms
in 73% of patients but the procedure was morbid for
many, in fact 73% of patients experienced a complication
within 30 days of surgery (urinary tract infection, abscess,
urine leak etc) (38).
Gobeaux et al. (2011) evaluated continence status, urody-
namic changes and long-term sequelae of Hautmann
pouch following supratrigonal cystectomy in a popula-
tion of 61 patients, 30 males and 31 females, with neuro-
genic detrusor overactivity. They found that this surgical
technique achieved complete continence in 75% of cases,
reduced rates of infection and dependency on pharmaco-

logical agents. All these factors contributed to the
improvement of QoL (39).
Takenaka et al. (2010) analyzed the general health QoL,
urinary QoL, and sexual QoL in 78 males and 8 females
five years after orthotopic neobladder substitution. Most
of the population had bladder cancer or malignancies of
other organs that had invaded the bladder. Only one
patient, whose gender isn’t specified, had a benign
pathology. The authors found that although the general
health QoL was generally well maintained, the presence
of intermittent CIC or daytime incontinence impaired the
QoL. Regarding sexual satisfaction and female sexual
function, authors didn’t examine these items (2).
Kochakarn et al. in 2007 reported their experience with
cystectomy and ileal neobladder in 35 female patients
with interstitial cystitis, in particular they assessed gener-
al QoL, voiding disorders and sexual life. They showed
that QoL improved in both physical and mental health
components; after 6 months diurnal and nocturnal conti-
nence were achieved in 100% of patients, spontaneous
voiding was noted in 33 cases, the other 2 cases voided
spontaneously with residual urine and used intermittent
catheterization. Among 30 cases of sexually active
patients, 12 had mild degree of dyspareunia during the
first year, no patient had problems in sexuality after 1
year (30).
Studer et al. in 2005 presented long-term results of a large
series of patients after ileal orthotopic bladder substitu-
tion. The study considered 482 patients including 40
women; cystectomy was performed for cancer in 465
cases and for other reasons in only 17 cases (not clear if
males or females). The authors demonstrated that the
bladder capacity was increased rapidly after surgery, day-
time and nighttime frequency decreased during the first
year then remained unchanged for 5 years and urinary
infections occurred in 10% of patients, in association
with residual urine. The sexual function was considered
only in men (40).
Shimogaki et al. (1999) investigated the long-term out-
come of orthotopic neobladders in 8 women, 6 of whom
were treated for invasive bladder cancer and 2 for con-
tracted bladder. In particular, they focused on QoL and
voiding dysfunction. They found that patients’ satisfac-
tion was excellent, daytime and nighttime continence was
achieved in 88% of the patients, although half of the
women required intermittent catheterization (1).
In cases of failure of all conservative treatments, cystecto-
my with enterocystoplasty is used in many institutions for
treating IC/PBS. At the beginning of bladder reconstruc-
tion in female patients, supratrigonal cystectomy has
been used to avoid urinary incontinence. However, even
leaving only vestigial bladder muscle, persistent painful
bladder was still present. Webster et al. reported complete
painful relief after additional removal of the trigone in
patients submitted to supratrigonal cystectomy and ente-
rocystoplasty for treating IC/PBS (41-43). In fact, urinary
incontinence after a neobladder operation depends on
creating adequate storage reservoir and preserving the
sphincteric mechanism. Sectioning the urethra below
bladder neck in female patients can maintain the conti-
nence mechanism with better emptying than in the case
of bladder neck preservation (44). Nerve sparing cystec-
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tomy is another factor believed to provide early conti-
nence in women. Sparing of autonomic nerve fibers pro-
vide beneath the urethra was found to provide early uri-
nary control in derived patients. Keeping endopelvic fas-
cia intact not only preserves the nerve but also keeps ure-
thra-pelvic ligament, enhancing urinary control (45).

CONCLUSIONS
Orthotopic neobladder is a complex surgical technique
used for reconstruction of lower urinary tract after cystec-
tomy. Such procedure is used for benign conditions only in
cases of lack of response to conservative treatments. It
allows preservation of normal body perception but, on the
other hand, it is related to several possible adverse condi-
tions and complications. Scant data is available about qual-
ity of daily life, sexual life and self-perception in women
treated for benign conditions and most literature is dedi-
cated to QoL indicators in cancer patients (46).
More research is still needed to better understand the tol-
erability and the Quality of Life results in the female pop-
ulation affected by benign conditions undergoing this
kind of surgical approach.
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