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Objectives
To determine and summarize the available data on urinary, sexual, and health-related quality-of-life (HRQOL) outcomes
after traditional radical cystectomy (RC), reproductive organ-preserving RC (ROPRC) and nerve-sparing RC (NSRC) for
bladder cancer (BCa) in female patients.

Methods
The PubMed, SCOPUS and Web of Science databases were searched to identify studies reporting functional outcomes in
female patients undergoing RC and urinary diversion for the treatment of BCa. The outcomes of interest were voiding
function (for orthotopic neobladder [ONB]), sexual function and HRQOL. The following independent variables were
derived and included in the meta-analysis: pooled rate of daytime and nighttime continence/incontinence, and intermittent
self-catheterization (ISC) rates. Analyses were performed separately for traditional, organ- and/or nerve-sparing surgical
approaches.

Results
Fifty-three studies comprising 2740 female patients (1201 traditional RC and 1539 organ-/nerve-sparing RC, and 264 nerve-
sparing-alone RC) were eligible for qualitative synthesis; 44 studies comprising 2418 female patients were included in the
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quantitative synthesis. In women with ONB diversion, the pooled rates of daytime continence after traditional RC, ROPRC
and NSRC were 75.2%, 79.3% and 71.2%, respectively. The pooled rate of nighttime continence after traditional RC was
59.5%; this rate increased to 70.7% and 71.7% in women who underwent ROPRC and NSRC, respectively. The pooled rate
of ISC after traditional RC with ONB diversion in female patients was 27.6% and decreased to 20.6% and 16.8% in patients
undergoing ROPRC and NSRC, respectively. The use of different definitions and questionnaires in the assessment of
postoperative sexual and HRQOL outcomes did not allow a systematic comparison.

Conclusions
Female organ- and nerve-sparing surgical approaches during RC seem to result in improved voiding function. There is a
significant need for well-designed studies exploring sexual and HRQOL outcomes to establish evidence-based management
strategies to support a shared decision-making process tailored towards patient expectations and satisfaction. Understanding
expected functional, sexual and quality-of-life outcomes is necessary to allow individualized pre- and postoperative
counselling and care delivery in female patients planned to undergo RC.

Keywords
radical cystectomy, females, functional, sexual, QoL

Introduction
The surgical technique of radical cystectomy (RC) and the
choice of urinary diversion differ between men and women in
the management of bladder cancer (BCa). In female patients,
the usual anterior pelvic exenteration includes removal of the
urethra, urinary bladder and nearby reproductive organs such
as the uterus, fallopian tubes, ovaries and anterior vaginal
wall (henceforth termed traditional RC). This radical
approach severely affects the functionality of the urinary,
sexual and reproductive systems. To overcome these
limitations of radical surgery, reproductive organ-preserving
RC (ROPRC) including pelvic nerve-sparing approaches was
developed. The key concept is to balance oncological safety
and surgical precision while improving postoperative
functional outcomes. Several studies have demonstrated that
preservation of the neurovascular bundles and/or reproductive
organs in any variation is feasible and oncologically safe in
well-selected women [1]. However, to date, due to the lack of
high-quality data, ROPRC should not be offered as standard
management for BCa according to the recent European
Association of Urology guidelines [2].

In a large proportion of existing studies on postoperative
functional outcomes after RC, the majority of participants
were male, and only a few studies reported on pure female
populations [3,4]. Therefore, gender-specific functional,
sexual, and health-related quality-of-life (HRQOL) outcomes,
as well as data on how nerve-sparing RC (NSRC) and/or
ROPRC affect these variables remain unclear. Additionally,
there is a lack of awareness among urologists about organ-
preserving and adequate peri-operative counselling regarding
functional outcomes in women undergoing RC, especially in
terms of postoperative sexual dysfunction [3,5,6]. Indeed,
even among sexually active women, more than 40% of

physicians do not discuss organ-sparing approaches with their
patients [5]. Therefore, systematic comparisons to guide
adequate pre- and postoperative counselling and care delivery
in female patients planned to undergo RC are needed.

Given the lack of data on functional outcomes in women after
RC and urinary diversion, the primary aim of this systematic
review and meta-analysis was to determine the urinary, sexual
and quality-of-life outcomes after traditional, organ-sparing RC
and/or NSRC for BCa in female patients. This may help
improve counselling and care delivery in women by creating an
evidence-based basis for shared-decision making.

Materials and Methods
Protocol

This systematic review and meta-analysis was conducted
according to the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) guidelines [7].

Literature Search

The PubMed, SCOPUS and Web of Science databases were
searched in March 2022 to identify studies reporting
functional outcomes in female patients undergoing RC and
urinary diversion. A comprehensive systematic literature
search was independently performed by two authors. The
following keywords were used in our search strategy: ‘radical
cystectomy’, ‘bladder cancer’, ‘functional outcome’, ‘sexual
function’, ‘urinary diversion’, ‘quality of life’, and ‘women OR
female’. The outcomes of interest were voiding function (for
orthotopic neobladder [ONB]), sexual function, and HRQOL.

After removing duplicates, two reviewers independently
screened the titles and abstracts of articles retrieved.
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Subsequently, the full texts of eligible articles were reviewed
for final inclusion and data extraction. Any discrepancies
during the primary and secondary literature screenings were
resolved by referring to the co-authors.

Inclusion and Exclusion Criteria

We included studies if they investigated only female patients
(patients) who were treated with RC and any form of urinary
diversion (intervention) to assess the differential effects of
traditional, and organ- and/or nerve-sparing RC on functional
outcomes (outcomes). To be included, comparative and non-
comparative studies must have reported on at least one
functional outcome such as daytime or nighttime continence/
incontinence, intermittent self-catheterization (ISC) rate, sexual
function, and/or HRQOL. We excluded reviews, letters,
editorials, replies from authors, case reports, and articles not
published in English. Cited references of included studies were
examined to identify additional studies not retrieved by database
searches. Author affiliations were used to help identify studies
for which data were reported in more than one publication.

Data Extraction

Data from each study were independently extracted by two
reviewers. Extracted data included the following: first author’s
name; year of publication; study design; recruitment/
intervention period; number of patients; age; type of
preserving technique; urinary diversion and its type; voiding
function report; definition of continence; rates of daytime or
nighttime continence/incontinence; ISC; sexual function;
HRQOL; and follow-up. All discrepancies regarding data
extraction were resolved with co-investigators.

Risk-of-Bias Assessment

The risk of bias was evaluated according to The Risk of bias in
non-randomized studies of interventions tool (ROBINS-I). This
tool is based on seven domains that include bias due to
confounding, participant selection, classification of interventions,
deviations from intended intervention, missing data,
measurement of outcomes, and selection of the reported result.

Statistical Analyses

If sufficient data were available for evaluation, a meta-analysis
of proportions was conducted to calculate the weighted
summary overall proportion. These pooled rates represent the
average from multiple studies weighted by the inverse of their
sampling variances [8]. The proportion of interest was
calculated from the relevant numerator (event) and
denominator (total cases), if possible. Heterogeneity among
the outcomes of included studies in this meta-analysis was
evaluated using Cochrane’s Q test and the I2 statistic.
Significant heterogeneity was indicated by a P value < 0.05 in

Cochrane’s Q tests and a ratio >50% in I2 statistics. We used
fixed-effects models for calculation of non-heterogeneous
results. Random-effects models were used in cases of
heterogeneity. The following independent variables were
derived and included in the meta-analysis: pooled rate of
daytime or nighttime continence/incontinence, and ISC rate.
Analyses were performed separately for traditional, organ-
sparing and/or nerve-sparing surgical approaches. An
assessment of publication bias using funnel plots was not
performed as this has been shown to be problematic in meta-
analyses of proportions [9]. All statistical analyses were
performed using R 4.0.4.

Results
Characteristics of the Included Studies

Following abstract screening and full-text review, 53
studies (n = 2740) met our inclusion criteria (Fig. S1)
[6,10–62]. Among them, 44 studies comprising 2418 female
patients were included in the quantitative synthesis
(meta-analysis). Table S1 summarizes the characteristics of
the included studies. Most of the studies included in this
meta-analysis were identified as having a moderate or serious
risk of bias according to ROBINS-I.

In the selected studies, a total of 2740 patients underwent
traditional (n = 1201; 43.8%), organ-sparing (including nerve-
sparing; n = 1539; 56.2%) or nerve-sparing-alone (n = 264;
10%) RC. Overall, 2368 patients underwent ONB diversion.
ROPRC refers to variations of the surgical techniques
including vaginal-sparing, genitalia-sparing, reproductive
organ-sparing RC. The included studies addressed voiding
function (47 studies), sexual function (13 studies) and
HRQOL (13 studies; Table S2).

Voiding Function in Patients with Orthotopic
Neobladder

Among 47 studies reporting on voiding function in female
patients with ONB diversion, high heterogeneity was noted
for the definitions of continence. In most studies, continence
was defined as zero pads or as a maximum of one pad per
day (Table S2).

Daytime Continence

The pooled rate of daytime continence after traditional RC
with ONB diversion in female patients was 75.2% (95% CI
61.4–86.9, I2 = 92%; Fig. 1). In studies reporting on organ-/
nerve-sparing surgical approaches, the daytime continence
rate increased to 79.3% (95% CI 70.7–86.8, I2 = 82%) for
organ-sparing RC and was 71.2% (95% CI 49.4–89.1,
I2 = 89%) for NSRC.

� 2023 The Authors.
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(A)

(B)

(c)

Fig. 1 Forest plots showing the pooled rates of daytime continence for studies reporting on outcomes in female patients undergoing radical cystectomy

(RC) and urinary diversion for treatment of bladder cancer.
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Nighttime Continence

The pooled rate of nighttime continence after traditional RC
with ONB diversion in female patients was 59.5% (95% CI
43.1–74.9, I2 = 94%; Fig. 2). In studies reporting on organ-/
nerve-sparing surgical approaches, nighttime continence rate
increased to 70.7% (95% CI 63.7–77.3, I2 = 66%) and 71.7%
(95% CI 59.1–82.9, I2 = 63%) in patients who underwent
organ-sparing RC and NSRC, respectively.

Day-/Nighttime Incontinence

The pooled rate of day-/nighttime incontinence in female
patients after traditional RC with ONB diversion was 11.7%
(95% CI 5.1–19.9, I2 = 55%) and was 19.1% (95% CI 4.7–
39.2, I2 = 93%) in patients who underwent organ-sparing RC
(Fig. 3).

Nighttime Incontinence

The pooled rate of nighttime incontinence was 34.6% (95%
CI 20.8–49.7, I2 = 89%) in female patients after traditional
RC with ONB diversion (Fig. 4). The nighttime incontinence
rate after organ-sparing RC approaches was 22.3% (95% CI
12.4–33.9, I2 = 74%).

Intermittent Self-Catheterization

The pooled rate of ISC after traditional RC with ONB
diversion in female patients was 27.6% (95% CI 20.0–35.8,
I2 = 80%; Fig. 5). In studies reporting on organ-/nerve-
sparing surgical approaches, the ISC rate decreased to 20.6%
(95% CI 14.5–27.5, I2 = 71%) and 16.8% (95% CI 6.6–29.9,
I2 = 61%) in patients who underwent organ-sparing RC and
NSRC, respectively.

Sexual Function Across All Urinary Diversions

Thirteen studies assessed sexual function in female patients
undergoing RC for BCa. Data on this outcome were highly
heterogeneous due to a lack of standardized assessments and
reporting systems across studies (Table S2). The most
commonly used standardized instruments were the Female
Sexual Function Index (FSFI) in seven studies and the Index
of Female Sexual Function questionnaire in one study. The
rest of the studies employed non-standardized sexual function
questionnaires, semi-structured interviews with questionnaires
or discussions with patients.

Five studies assessed pre- and postoperative sexual function,
of which two reported on nerve-sparing surgeries
[12,13,21,29,35]. All studies showed a postoperative decline in

mean or median sexual function scores. In a cohort of 11
women undergoing sex-sparing robot-assisted RC, all FSFI
domains (arousal, lubrication, orgasm, satisfaction, and pain)
significantly improved between 3 and 12 months
postoperatively [12]. Comparing the baseline scores to 12-
month follow-up scores, there was no statistically significant
difference in the arousal and orgasm domains [12]. However,
despite improvements, sexual function in lubrication,
satisfaction, and pain domains, as well as FSFI global
scores, were statistically significantly worse than at baseline
[12]. Of note, Volkmer et al. found higher postoperative
mean FSFI scores compared to baseline in women with
preserved sexual activity following non-nerve-sparing RC
and ONB diversion.

Based on a sexual function survey, a recent study reported
that 93% of women who underwent ROPRC had at least
intermittent thoughts about sex and 87% remained sexually
active after surgery [61]. Of these, 38% (5/13 patients) had a
high level of sexual satisfaction, and 10 patients engaged in
sexual intercourse. Only 1/10 women experienced occasional
pain during penetrative intercourse [61]. The median time to
resumption of sexual activity was 6 months [61].

Available data show promising results for organ- and nerve-
sparing techniques in terms of sexual outcomes. However,
there is a lack of data on sexual function and different
surgical approaches in women undergoing RC that precludes
definitive conclusions regarding the long-term benefit of
nerve-sparing and organ-sparing approaches.

Quality of Life Across All Urinary Diversions

Thirteen studies assessed HRQOL in female patients
undergoing RC for BCa. Among included studies, there was
heterogeneity in terms of data acquisition and used
questionnaires (Table S2). Aside from interviews and
unvalidated items, the European Organization for Research
and Treatment of Cancer–Quality of Life Questionnaire–
Cancer 30 (EORTC-QLQ-C30) and Bladder cancer-muscle
invasive 30 (BLM30), the medical short-form (SF)-12 and the
Functional Assessment of Cancer Therapy – General and
Bladder Cancer (FACT-G/-Bl) questionnaires were the most
commonly used validated tools.

In a small cohort of women undergoing organ-sparing robot-
assisted RC (n = 11), global health status/quality of life, and
physical and emotional functioning items improved
significantly over time and were superior compared to
baseline at 12 months of follow-up (all P ≤ 0.04) [12]. In
another study only 1/13 patients indicated that ROPRC with
ONB reconstruction had a high impact on body image [61].
No study reliably assessed differences in HRQOL outcomes
between non-nerve-sparing and nerve-sparing surgical
approaches.
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(A)

(B)

(C)

Fig. 2 Forest plots showing the pooled rates of nighttime continence for studies reporting on outcomes in female patients undergoing radical

cystectomy (RC) and urinary diversion for treatment of bladder cancer.
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Most studies reported on postoperative HRQOL between
women undergoing RC with ONB reconstruction, ileal
conduit (IC) or different types of continent urinary diversion
and did not find a statistical difference [19,30,46]. However, if
in women with ONB reconstruction continence was preserved
postoperatively, ONB diversion was associated with better
global health, physical, emotional and cognitive functioning,
and fatigue on the EORTC-QLQ-C30 scale compared to IC
diversion [19]. In a French study, 77% of women with ONB
considered their postoperative health as good, very good, or
excellent [62]. Comparing women undergoing RC with ONB
reconstruction to age-matched population-based controls, one
study found no significant differences in postoperative
HRQOL with the exception of significantly lower scores for
the ‘role limitations because of emotional problems’ item of
the SF-36 [50]. Women who underwent ONB reconstruction
were significantly more affected by financial difficulties
compared to women with IC diversion in the study by
Siracusano et al. [59]. Regarding other types of urinary

diversion, patients who underwent a ureterocutaneostomy
showed a trend towards worse ‘appetite loss’ and ‘fatigue’
scores as well worse ‘physical well-being’ and ‘emotional well-
being’ compared to those who had IC or ONB [36].

The use of different definitions and questionnaires in the
assessment of postoperative HRQOL outcomes limits
comparability between studies. High-quality evidence HRQOL
data after RC in female patients are too scarce to make
reliable and accurate conclusions.

Discussion
To improve clinicians’ awareness regarding female patients’
needs and to help guide the shared decision-making process
prior to RC, we performed a systematic review and
meta-analysis of functional outcomes in female patients
undergoing RC and urinary diversion for the treatment of
BCa. There is an overall need for well-designed studies,
exploring postoperative functional outcomes in female

(A)

(B)

Fig. 3 Forest plots showing the pooled rates of day-/nighttime incontinence for studies reporting on outcomes in female patients undergoing radical

cystectomy (RC) and urinary diversion for treatment of bladder cancer.
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patients. Our analyses indicated superior functional outcomes
of organ- and nerve-sparing surgical approaches in women
compared to the traditional RC approach.

Despite the better outcomes achieved with organ-sparing
surgical approaches, these results should be interpreted with
caution due to the relatively poor quality of available
evidence. To date, there is no single prospective trial targeted
towards rigorous assessment of women’s peri-operative needs.
Moreover, based on available data, systematic comparisons
between different surgical approaches are difficult, and
existing patient-reported outcomes are limited by the lack of
standardized assessment. The included retrospective studies
were mainly based on small heterogeneous cohorts with

inconsistent definitions of outcomes and high variability in
questionnaires used.

Regarding postoperative HRQOL outcomes, given the paucity
of high-quality data, only trends may be delineated. Indeed,
no study compared HRQOL between non-nerve-sparing and
nerve-sparing surgical approaches. Overall, there was no
difference in HRQOL outcomes between ONB and IC
patients after RC. Moreover, patients may experience a
postoperative improvement in HRQOL. A comparable trend
was observed for both sexes in a recent study that
systematically assessed postoperative HRQOL for 24 months
in a mixed cohort of men and women undergoing RC [4]. In
brief, global quality-of-life domain scores remained similar to

(A)

(B)

Fig. 4 Forest plots showing the pooled rates of nighttime incontinence for studies reporting on outcomes in female patients undergoing radical

cystectomy (RC) and urinary diversion for treatment of bladder cancer.
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(A)

(B)

(C)

Fig. 5 Forest plots showing the pooled rates of intermittent self-catheterization for studies reporting on outcomes in female patients undergoing radical

cystectomy (RC) and urinary diversion for treatment of bladder cancer.
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the baseline score at 3 months postoperatively and gradually
improved afterwards for both ONB and IC [4]. We believe
that postoperative HRQOL after RC should be one of the key
measures of BCa management to guide the preoperative
shared decision-making process between patients and their
surgeons. Individuals’ perceptions of disease-related HRQOL
are strongly influenced by postoperative urinary and sexual
dysfunction.

Organ- and nerve-sparing surgical approaches appear to
improve voiding function in women with ONB
reconstruction, but criteria favouring the procedure choice
may depend on the patient’s preoperative comorbidities,
continence status, and desired outcomes. Regarding ONB
reconstruction, the risks of postoperative incontinence and
hypercontinence are important [63]. Functional evaluation in
ONB diversion has been objectively performed mostly
in male patients, with reported urinary continence rates of up
to 96% at 12 months [64,65]. In our systematic review and
meta-analysis, the pooled rate of nighttime incontinence rate
was 34.6% after traditional RC, compared to 22.3% after an
organ-sparing approach. It has been suggested that, by
preservation of the urethral innervation, nerve-sparing
surgical techniques may prevent atrophy of the proximal
urethra, thereby improving postoperative outcomes [66].
Furthermore, a longer functional urethra length as well as
higher pre- and postoperative urethral closing pressure at rest
has been shown to be associated with improved postoperative
urinary function [38].

The pooled rate of ISC after traditional RC with ONB
diversion was 27.6% compared to 20.6% and 16.8% in
females who underwent organ- and nerve-sparing RC,
respectively. Despite refinements in surgical technique,
preoperative counselling should encompass the non-negligible
risk of need for postoperative ISC [40,42]. Furthermore,
surgical alterations to the ONB that can reduce the risk of
requiring ISC, such as round ligament suspension and uterus
preservation, as well as other treatment options, such as
cutaneous continent diversions, should be part of the
preoperative counselling [20].

The vast majority of the included studies did not
systematically assess baseline and postoperative sexual
function [67]. According to current data, it is not possible
to estimate the true impact of RC on sexual function and
its postoperative recovery in women. First, in most studies,
baseline sexual function prior to RC has been insufficiently
or not at all analysed. Second, assessment of postoperative
sexual function was not performed at homogenous time
points or with adequate follow-up. Third, the most
commonly used FSFI scale does not capture sexual
dysfunction in sexually inactive women [68]. Almost all
studies that analysed baseline sexual function found a
postoperative decline in FSFI scores, suggesting that

postoperative recovery will never be as good as baseline
function regardless, despite nerve-sparing approaches in
some studies [12,21,29]. Our systematic review highlights the
urgent need for well-designed studies assessing female sexual
function prior to and post RC as a separate outcome
measure. Moreover, reproductive organ preservation
strategies should be developed regardless of the type of
urinary diversion, as the extent of surgery is the major
determinant of postoperative sexual functionality. Particular
effort should be directed towards understanding long-term
sexual recovery.

By summarizing the existing evidence, we believe that the
present study may help raise awareness among physicians
and improve preoperative counselling and expectation setting
for female patients. The main strength of the present
systematic review and meta-analysis is that it is the first to
assess and compare the pooled rates of continence/
incontinence and ISC in women undergoing traditional,
organ- and nerve-sparing RC and ONB reconstruction for the
treatment of BCa. Nevertheless, the study also has some
limitations. First, the vast majority of the included studies
were limited by their single-institutional retrospective design,
small sample sizes, and immature follow-up. Second, there
was heterogeneity in the definition of interventions and
outcome evaluation across included studies, which can lead to
potential confounding and bias. To overcome the
inconsistencies in surgical approaches, we performed separate
analyses for traditional, organ- and/or nerve-sparing
approaches. Third, discrepancy across the included studies in
the definition of continence (the majority of included studies
did not report results using validated questionnaires), as well
as in the questionnaires used for sexual function and HRQOL
assessment, might contribute to heterogeneity among the
studies. This heterogeneity highlights the need for a
standardized preoperative assessment and patient counselling.
It is clear that well-designed prospective comparative trials
are required to further improve outcomes in female patients
undergoing RC for BCa.

In conclusion, adequate pre- and postoperative counselling
regarding functional outcomes is an unmet need in female
patients undergoing RC for BCa. Our analysis indicates the
superior functional benefit of organ- and nerve-sparing
surgical approaches in terms of voiding function after
ONB reconstruction. However, sexual and quality-of-life
outcomes in women undergoing RC remains an understudied
field. There is a significant need for studies exploring
functional outcomes in women after RC to establish and
improve standardized patient-centred counselling and care
delivery.
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Supporting Information
Additional Supporting Information may be found in the
online version of this article:

Fig. S1 Flow diagram of the study selection procedure for the
systematic review and meta-analysis.

Table S1 Characteristics of included studies reporting on
functional outcomes in female patients undergoing radical
cystectomy and urinary diversion for treatment of bladder cancer.

Table S2 Functional outcomes report in female patients
undergoing radical cystectomy and urinary diversion for
treatment of bladder cancer.
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