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Context: While the management of bladder outlet obstruction (BOO) in men has been
a topic of several systematic reviews and meta-analysis, no such evidence base exists
for female BOO.

Objective: The aim of this systematic review was to evaluate the benefits and harms

of therapeutic interventions for the management of BOO in women.

Evidence acquisition: This systematic review was conducted in accordance with the
PRISMA statement. The study protocol was registered with PROSPERO
(CRD42020183839). A systematic literature search was performed and updated by a
research librarian in May 2021. The study population consisted of adult female patients

diagnosed with BOO and who underwent treatment.

Evidence synthesis: Out of 6344 records, we identified 33 studies enrolling 1222
participants, of which only six RCTs were found. One placebo-controlled cross-over
randomized trial assessed the role of baclofen in 60 female patients with dysfunctional
voiding. The trial met its primary endpoint with a significantly greater decrease in the
number of voids/day in the baclofen group (-5.53 vs. -2.70; p=0.001). The adverse
events were mild and comparable in both groups (25% vs. 20%). One placebo-
controlled cross-over randomized trial assessed the role of sildenafil in 20 women with
Fowler's syndrome. There were significant improvements from baseline in Qmax,
IPSS, and post-void residual (PVR) but with no statistically significant difference when
compared with placebo. In a large RCT including 197 female patients with functional
BOO, the alpha-blocker alfusozin significantly improved IPSS, Qmax and PVR
compared to baseline but the differences compared to the placebo group were not
statistically significant. Several small single arm prospective series reported
improvement of BOO related symptoms and voiding parameters with urethroplasty,

sling revision, urethral dilation, vaginal pessary and pelvic organ prolapse repair.

Conclusion: Evidence to support the use of conservative, pharmacological and

surgical treatments for BOO are scarce.



Patient summary: According to the present systematic review of the literature,
evidence to support the use of conservative, pharmacological and surgical treatments

for either anatomical or functional BOO are scarce.



Introduction

Bladder outlet obstruction (BOO) is defined by the International Continence Society as
the generic term for obstruction during voiding characterized by increased detrusor
pressure and reduced urine flow rate [1]. BOO has long been postulated to cause
mainly voiding symptoms [2] but recent data suggest that storage symptoms may be
predominant in female patients diagnosed with BOO [3]. Owing to the lack of a
standardized definition and to its wide spectrum of clinical manifestations, the
prevalence of female BOO remains uncertain, postulated to range from 2.7% to 23%
of women [5-6]. Pelvic organ prolapse (POP) and previous anti-incontinence surgery
are presumed to be the predominant cause of BOO in women [2,5-6]. However,
numerous other causes of female BOO do exist and are now well recognized [2,5-6].
The therapeutic management of female BOO is heavily cause-specific and can rely on
conservative, pharmacological, and surgical management options [2, 6]. While the
outcomes of BOO treatment have been the matter of several systematic reviews and
meta-analysis in men [4], no such compilation of evidence exist for female BOO
therapeutic management. The aim of this systematic review was to evaluate the
benefits and harms of therapeutic interventions for the treatment of bladder outlet

obstruction in adult females.



Evidence acquisition

This systematic review was undertaken under the auspices of the EAU. It was
conducted in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) statement [7] with the principles outlined in the
Cochrane Handbook for Systematic Reviews [8] and with the EAU methodology [9].
The study protocol was registered in PROSPERO in May 2020 (CRD42020183839)

Search strategy

A systematic literature search using the Medline, Embase and Cochrane CENTRAL
and CDSR, as well as clinicaltrial.gov was performed by a research librarian on May
04 2020 and updated on May 30 2021 from inception of each database. The full search
strategy was based on a free text protocol and is presented in Appendix 1. Searches
were conducted without language or time restrictions. Cited references from selected

studies were also sought. Conference proceedings were excluded.

Inclusion and exclusion criteria

Studies were assessed using the PICOS approach in accordance with the PRISMA
guidelines [7]: Patient (P), Intervention (I), Comparator (C), Outcome (O) and Study
design (S) (table 1).

Types of patients included

The study population consisted of adult female patients (=18 years old) diagnosed with
BOO. While the definition of BOO is well-established, relatively consensual and with
some data supporting its clinical validity in male patients [4], the urodynamic definition
of female BOO remains a matter of controversy [2]. Dozens of urodynamic criteria have
been introduced during the past 20 years but none have been established as a
standard due to lack of clinical validation [2, 5]. As a result, the leading authors devised
a list of possible definitions for inclusion. All these definitions were discussed among
the panel and the studies which used the following definitions of BOO were considered

eligible for inclusion:

e Low flow rate and high detrusor pressure during voiding on pressure-flow

studies regardless of the cut-offs/nomogram used



e Evidence of urethral narrowing and/or lack of bladder neck opening during
voiding on video cystourethrogaphy or videourodynamic studies

e High activity on sphincter or pelvic floor electromyography during voiding
associated with LUTS/voiding difficulty and low maximum urinary flow rate
(Qmax)

e Urinary retention or need for extended clean-intermittent self-catheterization in
the early post-operative period after anti-incontinence surgery

e LUTS and/or voiding difficulty and/or urinary retention and/or high post-void

residual (PVR) with endoscopic diagnosis of fibrotic urethral stricture

The definition of BOO used was recorded. Populations excluded from this systematic
review were male patients, paediatric and neurological BOO populations. Studies that
included mixed populations were included only if subgroup analysis was provided to

allow for extraction of data specific to adult females with non-neurogenic BOO.

Types of interventions and comparators included
Studies which assessed any conservative, pharmacological or surgical intervention in
the experimental group were included in the review. Comparator interventions included

placebo or sham treatment or any of the above interventions.

Types of outcome measures included
At the time when this systematic review was initiated, no core outcome set had been
identified for BOO.

Primary outcomes

The primary benefit outcomes were reduction or cure of the obstruction as defined by
the trialist and the reduction of voiding difficulty as measured by questionnaires,
bladder diaries, Qmax, PVR or need for catheterization. The primary harm outcome

was the occurrence of adverse events associated with any of the BOO treatment.

Secondary outcomes

The secondary outcomes were: improvement of quality of life (QoL), resumption of
spontaneous voiding, renal function improvement, resolution of upper urinary tract
dilatation, reduction of the number of catheterizations, occurrence of urinary tract

infections (UTI), development or worsening of LUTS , development of de novo urinary



incontinence, occurrence of urinary stones.
The following time points were considered for each of the above outcomes: short term

(1 to 12 months), medium term (between 1 and 5 years), long term (over 5 years).

All these outcomes at all these time points were included in the summary of findings

table if sufficient data were available for each of them.

Types of study designs included

Randomized controlled trials (RCTs) and prospective non-randomized comparative
studies were included in this SR. Where no RCTs or prospective non-randomized
controlled studies were found, retrospective comparative case series were considered
for inclusion. Prospective single arm non-comparative case series were considered for
inclusion as a last resort option when no studies of the aforementioned designs were
found. Case reports, editorials, letters, review articles and meeting abstracts were

excluded from the review process.

Study selection process

After removal of duplicates, four authors (EOC, LT, ANAR, MM) independently
screened the titles and abstracts of identified records for eligibility. The full texts of
potentially eligible studies were retrieved and screened independently by two authors
each, using a standardized form. Any disagreement was resolved by consulting the

senior EAU Guidelines Associate (BP).

Data extraction
Data from all selected studies were independently extracted by four reviewers (EOC,
LT, ANAR, MM), and were subsequently cross-checked to ensure accuracy. A

standardized data extraction form was created and used to collect the data.

Assessment of risk of bias

The risk of bias for each study was independently evaluated by four reviewers (EOC,
LT, ANAR, MM) during data collection and according to the principles outlined in the
Cochrane Handbook for Systematic Review of Interventions [8, 9]. A risk of bias (RoB)
summary (Figure 2) was generated using Cochrane RevMan software v.5.3

(Informatics and Knowledge Management)



Data analysis

For binary/dichotomous/categorical benefit or harm outcomes, risk ratios (RR) were
used. For continuous outcomes mean difference (MD) or standardised mean
difference (SMD) with corresponding 95% confidence intervals (Cls) were used. The
primary analysis was per participant. For studies with more than two intervention
groups, only the intervention groups relevant to the review were selected. An intention-
to-treat analysis, if data were available; otherwise, an available case analysis was

conducted.

We planned to perform meta-analysis if there was more than one randomized
controlled trial reporting the same outcome. If meta-analyses were inappropriate, we

used the narrative synthesis approach to summarise the results [9].

Descriptive statistics were used to report baseline characteristics. Continuous
variables were described using mean and standard deviation (SD), or alternatively,
median and interquartile range (IQR). Proportions were used to report categorical

variables.

We planned to conduct subgroup analysis to explore potential heterogeneity based
on the following:

e type of BOO: anatomical vs. functional obstruction

e basis of BOO diagnosis: based on pressure flow study versus not

e nature of the condition

e Age: elderly patients
Anatomical (mechanical) BOO was defined as evidence of permanent urethral
narrowing or obstruction on cystoscopy and/or voiding cystouretrography (VCUG)
and/or videourodynamics. Functional BOO was defined as urodynamic evidence of
BOO without anatomical BOO.

Quantitative synthesis was not undertaken for non-randomized studies. Instead, we

used the narrative synthesis [9] approach to summarize the results.

Assessment of the Certainty of the Evidence



We used the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach to assess the certainty of the evidence related to the primary

outcomes as listed in the Types of Outcomes section above [10].

Evidence synthesis

Out of 4429 abstracts screened, 171 full texts were assessed for eligibility and 33



studies were deemed relevant and included in the present SR [11-40]. A PRISMA flow

chart describing the study selection process is presented in Figure 1.

Characteristics of included studies

Overall, the 33 included studies enrolled 1222 patients. The studies and patients’
characteristics are summarized in table 2. Only six RCTs were found including a total
of 441 participants. There was one prospective non-randomized comparative study
and four retrospective comparative studies. All the other included studies were
prospective non-comparative series. Two studies evaluated conservative treatments
(extracorporeal magnetic stimulation and ring pessary), nine evaluated
pharmacological treatments (alpha-blockers, sildenafil and baclofen) and 21 evaluated
surgical treatments (urethral dilation, internal urethrotomy, urethroplasty, sling revision
and POP repair). We found no study meeting the inclusion criteria for sacral nerve
stimulation and intrasphincteric botulinum toxin injections. There were no studies on
physiotherapy (pelvic floor muscle relaxation or strength training or electrical

stimulation).

Risk of bias and quality assessment of included studies

The RoB and confounding assessment for all included studies is shown in Figure 2.
Most included studies carried a high RoB across most fields of the Cochrane
Collaboration tool.

Results of interventions
The early (1 to 12 months) and late (>1 to 5 years) functional outcomes are presented
in table 3 and table 4 respectively. The adverse events are presented in table 5.

Conservative treatments

Ring pessary
In a prospective study of 18 women with grade 3 to 4 cystoceles and diagnosed with

BOO by urodynamics (defined as PdetQmax > 25 cm H20, Qmax < 15 mL/sec), “normal
voiding“ was noted in 17 (94%) immediately after placement of a vaginal pessary
[certainty of evidence: very low]. No definition of “normal voiding” was given. No other

outcomes were available in this series [31].



Extracorporeal magnetic stimulation

A small prospective non-randomized trial (n=60) compared alfuzosin 10 mg daily alone
to extracorporeal magnetic stimulation (EMS) to the combination of alfuzosin 10 mg
daily +EMS in women with functional BOO. They observed significant increases in the
Qmax and significant decreases of IPSS in all groups compared to baseline [certainty

of evidence: low] [16].

Pharmacological treatments

Baclofen

One placebo-controlled cross-over randomized trial assessed the role of baclofen 10
mg three times a day for four weeks in 60 female patients with dysfunctional voiding
defined as increased external sphincter activity during voluntary voiding on EMG
tracing with a sustained detrusor contraction [12]. The trial met its primary endpoint
with a significantly greater decrease in the number of voids/day in the baclofen group
(-5.53 vs. -2.70; p=0.001) [certainty of evidence:low]. There was also a greater
increase of Qmax (+1.45 vs. +0.33; p=0.001) and a greater decrease in PdetQmax (-
2.62 vs. +0.40; p=0.001) [certainty of evidence:low] with no statistically significant
difference for other urodynamic parameters associated with the use of baclofen. The
adverse events were mild and comparable in both groups (25% vs. 20%) being mostly

somnolence (10%) and nausea (10%) in the baclofen group [12].

Sildenafil

One placebo-controlled cross-over randomized trial assessed the role of sildenafil in
women with Fowler's syndrome defined as complete or partial urinary retention or
obstructed voiding and Qmax<15 ml/s with an elevated maximal urethral closure
pressure and sphincter volume [11]. Twenty patients were randomized to receive
sildenafil 50 mg twice daily four weeks to cross-over to placebo or the opposite. There
were significant improvements from baseline in Qmax (+3.9 ml/s), IPSS (-3.6) and PVR
(-42 ml) associated with sildenafil but with no statistically significant difference when
compared with placebo [certainty of evidence: low]. The adverse events rates were

mild and comparable in both groups [11].



Alpha-blockers

Two RCTs and five prospective non comparative studies evaluated alpha-blockers in

female patients with functional BOO.

Lee and coworkers randomized 197 women with voiding dysfunction to receive either
alfuzosin 10 mg once daily or placebo for eight weeks [14]. In the subgroup of women
with severe BOO (n=58 for alfuzosin and n=59 for placebo), there were statistically
significant improvements from baseline in IPSS, IPSS-qol/question 8, PVR and Qmax
[certainty of evidence: low] but similar improvements were observed in the placebo
group with no statistically significant differences between both groups for any of the

study outcomes [14].

One randomized controlled trial of 40 patients compared prazosin to tamsulosin over
a 3-month treatment period. More patients on tamsulosin were completely satisfied
with treatment (84.2% vs 50%, p<0.05). Both treatment groups showed significant
improvement in symptoms score from baseline but no statistical comparison between
the groups was done. More adverse events were reported with prazosin (13 cases vs
1 case) [13].

The five prospective non-comparative studies had small sample sizes, ranging from
18 to 33. In all of these studies, at 1 to 12 months, there was a significant increase in
Qmax (ranging from +3.6 to + 11 ml/s) and a significant decrease in PVR (ranging from
-21 to -80 mL) [18-20, 22-23]. IPSS significantly decreased at six weeks in the only of

these studies evaluating IPSS [certainty of evidence: very low]. [20].

Tamsulosin was used in four studies which all reported low rates of adverse events,
ranging from 5.3% to 6.2% [certainty of evidence: very low] [13, 18, 20, 22]. The rate
of adverse events with other alpha-blockers (prazosin, terazosin and alfuzosin) ranged
from 16% to 72.2% [certainty of evidence: very low] [13, 15, 19, 23]. The most common

adverse events were dizziness, headache and gastrointestinal discomfort.



Overall, the cure/improvement of BOO as defined by the trialist ranged from 50% to
84.2% with alpha-blockers at 1 to 12 months [certainty of evidence: very low]. No data
after 1 year follow-up or more was available for any of the study assessing alpha-

blockers.

Surgical treatments

Urethral dilation/Internal urethrotomy

One RCT and one retrospective comparative study were found on urethral dilation and
two prospective noncomparative studies assessed internal urethrotomy, (combined

with urethral dilation in one of the studies).

Basu et al randomized 50 patients with functional BOO (Qmax<15 ml/s and
PdetQmax>20 cmH20 without anatomical BOO on cystoscopy) to receive either
urethrocystoscopy and bladder distension (N=28) or urethral dilatation (N=22) [14]. At
6 weeks, there were significantly more resolution of urgency in the urethral dilatation
group (45.5% vs. 17.9%; p=0.03). Of note, there were no significant change in Qmax,
PVR, voided volume or PdetQmax in any of the two groups at 6 weeks questioning the
role of any of these two options for the therapeutic management of BOO [certainty of
evidence: low]. Also, six patients (12%) developed post-operative stress urinary

incontinence [14].

In a retrospective study involving females with urethral stricture Tao et al compared
the outcomes of repeated urethral dilation (n=10) vs. labium flap dorsal onlay
urethroplasty (n=12). They reported significant improvement of Qmax, PVR, IPSS and
IPSS qol in both groups although the improvement of Qmax and IPSS-gol was

significantly greater in the urethroplasty group [certainty of evidence: low] [29].

The two prospective case series included small numbers of patients [25, 39]. Grivas et
al reported significant improvements of Qmax, PVR, IPSS and IPSS-qol with urethral
dilation combined with internal urethrotomy in 10 women with unspecified functional
BOO and reported no de novo SUI [certainty of evidence: very low] [25]. In a series of

23 women with urethral stricture treated with internal urethrotomy, Sharifian et al



observed significant improvements of IPSS and IPSS-qol at 12, 24 and 48 months with
66.7% having reduction or cure of the obstruction and 9.5% of patients developing de

novo SUI [certainty of evidence: very low] [39].

Urethroplasty
Eight studies were included: six prospective non comparative studies, one large

retrospective comparative study and one small RCT [32, 35-37, 40-43]. The techniques
used were very heterogeneous in terms of approach (dorsal vs ventral) and tissue used
(local flap vs free graft). The cure or reduction of obstruction rates were 77% and 88%
in the two studies reporting it within the first year [32, 40] and 85.7% to 95.5% in the
three studies reporting it after a follow-up of 1 to 5 years [35, 37, 43] [certainty of
evidence: very low]. Four studies reported the change in Qmax, PVR and IPSS within
the first year with significant improvement of all these parameters compared to
baseline [certainty of evidence: very low] [32, 36, 40, 42]. The postoperative
complication rates ranged from 0% to 14.3%, being mostly de novo/worsened LUTS
postoperatively [32, 35-37]. The rates of de novo SUI ranged from 0% to 4.6%
[certainty of evidence: very low] [32, 35-37, 40]. The RCT compared dorsal vs. ventral
buccal mucosa graft urethroplasty and did not find any significant difference but with
only 12 patients in each group [42]. The large multicenter series found a lower rate of
success with endoscopic management compared to local flap or free graft
urethroplasty (36% vs 66% vs. 64%) with similar morbidities. The techniques used

within each of the three groups were very heterogeneous [41].

Transurethral bladder neck incision

Six prospective non comparative studies evaluating transurethral bladder neck incision
were found [17, 21, 24, 26, 30, 33]. The rates of cure or reduction of obstruction ranged
from 91% to 100% with significant improvement of PVR, Qmax, IPSS and IPSS-gol at
1 to 12 months in all of these five studies [certainty of evidence: very low] [17, 21, 24,
26, 33]. Two studies reported sustained efficacy with significant improvement of PVR,
Qmax, IPSS and IPSS-qol after 1 to 5 years [certainty of evidence: very low] [24, 26].
The only complication reported was de novo SUI with rates ranging from 3.3% to 9.1%

[certainty of evidence: very low] [17, 21, 24, 26, 33].



Sling revision
In a prospective series including 71 women with voiding dysfunction caused by too

tightly positioned tension-free vaginal tape (TVT) and managed by early tape
mobilization (median 2 days after TVT insertion) Rautenberg et al reported a resolution
of voiding dysfunction/urinary retention in 96.7% of patients and

recurrence/persistence of SUI in only 4.9% [certainty of evidence: very low] [34].

Pelvic organ prolapse repair

The only eligible study looking at the role of POP repair in treating BOO was a
prospective noncomparative study of 29 women with Qmax<15 ml/s and
PdetQmax>20 cmH20 who underwent vaginal mesh or sacrospinous ligament fixation
for stage 2 to 4 cystocele. On urodynamics at 6 months, the authors reported resolution
of BOO in 100% of patients [certainty of evidence: very low]. No other outcome of

interest was reported in this series [38].

Discussion

The therapeutic armamentarium of female BOO is large owing to the numerous
possible causes of BOO in women, with many treatments being cause-specific [2,6].
The present systematic review is, to our knowledge, the first aiming to evaluate the
evidence supporting all existing treatments for female BOO. We found that the vast
majority of the therapeutic options currently used to treat female BOO is supported by

scant and poor evidence.

BOO is defined by the International Continence Society as the generic term for
obstruction during voiding characterized by increased detrusor pressure and reduced
urine flow rate [1]. Hence, its diagnosis implies the need for urodynamics, which is the
only test currently available to study the synchronous values of flow rate and detrusor
pressure [1]. While the definition of BOO is well-established, relatively consensual and
with some data supporting its clinical validity in male patients [4], the urodynamic
definition of female BOO remains a matter of controversy [2]. Several urodynamic
criteria have been introduced during the past 20 years, but none have been established
as a standard due to lack of clinical validation as illustrated by the variety of definitions

used for BOO in all included studies [2, 5]. This lack of standardized definition of female



BOO and the absence of consensus on its various entities clearly hamper research in
the field.

Although female BOO is certainly underdiagnosed, one should recognize that this
remains a relatively uncommon condition. Beyond the lack of consensual definition
and diagnostic approach, this scarcity will be the most significant barrier to overcome
to build well-designed prospective studies. This also partly explains the paucity of
evidence currently available. Future research protocols should favor multicenter

settings to allow larger sample size and adequately powered studies

Surprisingly, we did not find any eligible study for several treatments of female BOO.
Sacral nerve stimulation (SNS) is a well-recognized treatment option for chronic urinary
retention. While often referred to as “non-obstructive” urinary retention, indications of
SNM actually encompasses functional BOO as some studies have suggested that
SNM may provide better outcomes in women with urodynamically proven BOO [44-
45]. No eligible study was found for intrasphincteric botulinum toxin injections, another
popular therapeutic option for functional BOO in female patients. A randomized
controlled trial does exist including both males and females with no subgroup analysis
[46]. While often advocated as the first-line treatment for dysfunctional voiding [47],
we could not find any evidence to support the use of pelvic floor physiotherapy in adult
patients with functional BOO.

Another point of interest of our study was the comparable efficacy of placebo and
pharmacological treatments in almost all placebo-controlled trials available for BOO.
The placebo effect has been well documented for lower urinary tract dysfunctions and
could be underpinned by numerous mechanisms including the natural history of LUTS
or regression to the mean, patients’ expectation and the role of the interoceptive
network in the neural control of lower urinary tract functioning [48]. This finding
underscores the outmost importance of including placebo control arms in future studies

evaluating pharmacological treatments of female BOO.

The present systematic review has several limitations that should be acknowledged.
The poor diagnostic work-up in many included studies was one of the main

shortcomings we observed. One may hypothesize that the lack of characterization of



the BOO etiology and inherent inclusion of heterogeneous group of patients might have
undermined the outcomes in those studies. Our systematic review included a wide
spectrum of BOO etiologies with heterogeneous definition of BOO which hindered the
overall quality of the present work. A global effort is needed to standardize female
BOO definition and diagnostic algorithm to enable significant breakthrough in its
management. Because some strictures cannot be catheterized, urodynamic is not
always feasible in this patient population and though, these patients are unarguably
obstructed. However, this definition cannot exclude the coexistence of detrusor
underactivity. More globally, the coexistence of detrusor underactivity was not an
exclusion criterion in our systematic review which may have impacted our findings.
Another important drawback was the relatively small sample size of most included
studies and the overall high risk of bias for many studies. The lack of consensual core
outcomes for female BOO treatment could be regarded as a significant limitation and
may jeopardize future studies in this field. Most studies on surgical treatments did not
adhere to current guidelines on complications reporting [49], which prevented proper
determination of the relative morbidity of each treatment. Very few studies reported
long term outcomes. Finally, the certainty of evidence was low and very low for all

included studies

Conclusion

Evidence to support the use of conservative, pharmacological and surgical treatments
for BOO are scarce. Baclofen is the only treatment which demonstrated superior
efficacy compared to placebo in female patients with functional BOO in a small sample
RCT. Alpha-blockers and sildenafil improve voiding parameters in female with
functional BOO but did not show superior efficacy when compared to placebo.
Urethroplasty, transurethral bladder neck incision, mid-urethral sling revision and
urethral dilation are only supported by small sample single arm prospective series.
Well-designed prospective studies including well-defined homogeneous groups of
patients are needed to build robust therapeutic algorithms for female BOO. In light of
the present findings, we suggest that future research protocols should include thorough
pretreatment work-up with at least urodynamics and cystoscopy to accurately define

the study population. Owing to the relative rarity of many of existing female BOO



causes, multicenter design may be favored to enable larger sample size/adequately

powered studies.

Figure Legends

Figure 1: PRISMA Flow Chart

Figure 2: Risk of bias assessment summary
Figure 2a: Risk of bias for comparative studies

Figure 2b: risk of bias for non-comparative studies
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