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A B S T R A C T

Background

Faecal incontinence is a debilitating problem with significant medical, social and economic implications. Treatment options include
conservative, non-operative interventions (for example pelvic floor muscle training, biofeedback, drugs) and surgical procedures. A
surgical procedure may be aimed at correcting an obvious mechanical defect, or augmenting a functionally deficient but structurally intact
sphincter complex.

Objectives

To assess the eHects of surgical techniques for the treatment of faecal incontinence in adults who do not have rectal prolapse. Our aim was
firstly to compare surgical management with non-surgical management and secondly, to compare the various surgical techniques.

Search methods

Electronic searches of the Cochrane Incontinence Group Specialised Register (searched 6 March 2013), the Cochrane Colorectal Cancer
Group Specialised Register (searched 6 March 2013), CENTRAL (2013, issue 1) and EMBASE (1 January 1998 to 6 March 2013) were
undertaken. The British Journal of Surgery (1 January 1995 to 6 March 2013), Colorectal Diseases (1 January 2000 to 6 March 2013) and the
Diseases of the Colon and Rectum (1 January 1995 to 6 March 2013) were specifically handsearched. The proceedings of the Association of
Coloproctology of Great Britain and Ireland annual meetings held from 1999 to 2012 were perused. Reference lists of all relevant articles
were searched for further trials.

Selection criteria

All randomised or quasi-randomised trials of surgery in the management of adult faecal incontinence (other than surgery for rectal
prolapse).

Data collection and analysis

Three review authors independently selected studies from the literature, assessed the methodological quality of eligible trials and
extracted data. The three primary outcome measures were change or deterioration in incontinence, failure to achieve full continence, and
the presence of faecal urgency.

Main results

Nine trials were included with a total sample size of 264 participants. Two trials included a group managed non-surgically. One trial
compared levatorplasty with anal plug electrostimulation and one compared an artificial bowel sphincter with best supportive care. The
artificial bowel sphincter resulted in significant improvements in at least one primary outcome but the numbers were small. The other trial
showed no diHerence in the primary outcome measures.
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Seven trials compared diHerent surgical interventions. These included anterior levatorplasty versus postanal repair, anterior levatorplasty
versus total pelvic floor repair, total pelvic floor versus postanal repair, end to end versus overlap sphincter repair, overlap repair with or
without a defunctioning stoma or with or without biofeedback, and total pelvic floor repair versus repair plus internal sphincter plication
and neosphincter formation versus total pelvic floor repair. Sacral nerve stimulation and injectables are considered in separate Cochrane
reviews. Only one comparison had more than one trial (total pelvic floor versus postanal repair, 44 participants) and no trial showed any
diHerence in primary outcome measures.

Authors' conclusions

The review is striking for the lack of high quality randomised controlled trials on faecal incontinence surgery that have been carried
out in the last 10 years. Those trials that have been carried out have focused on sacral neuromodulation and injectable bulking agents,
both reported in separate reviews. The continued small number of relevant trials identified together with their small sample sizes and
other methodological weaknesses limit the usefulness of this review for guiding practice. It was impossible to identify or refute clinically
important diHerences between the alternative surgical procedures. Larger rigorous trials are still needed. However, it should be recognised
that the optimal treatment regime may be a complex combination of various surgical and non-surgical therapies.

P L A I N   L A N G U A G E   S U M M A R Y

Surgery for faecal incontinence in adults

Faecal incontinence (the inability to control the release of stool) can be debilitating, and is a common reason for older people to need
nursing home care. It can happen for many reasons including malformations of the rectum (lower part of the intestine) or anus, neurological
(nerve) diseases, or damage during childbirth or surgery. Treatments include pelvic floor muscle training, electrical stimulation, drugs and
surgery. Surgery is used in selected groups of people, particularly (but not exclusively) when the defects in the muscles surrounding the
anal canal can be corrected mechanically. The review found that there is still not enough evidence on which to judge whether one type
of surgical operation was better or worse than another one, or better than diHerent types of treatment for faecal incontinence. However,
many of the techniques originally reviewed are now no longer in general use.
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B A C K G R O U N D

Description of the condition

Faecal incontinence, the inability to control the release of stool
(Counihan 2005), can be a debilitating problem with medical, social
and economic implications. With regard to surgical intervention,
three broad clinical groups of individuals can be recognised as
suHering from faecal incontinence related to the anal sphincter.
These are individuals with simple structural defects of the anal
sphincter (for example damage sustained during childbirth), those
with a weak but intact anal sphincter and those with complex
disruptions of the anal sphincter (for example congenital anorectal
malformations, trauma). The group with weak but intact sphincters
includes diHerent aetiologies (diabetes, neurological disorders,
spinal trauma, rectal prolapse and primary muscular degeneration)
(Kamm 1998; Vaizey 1998).

The true prevalence of faecal incontinence in the community
remains uncertain, with considerable variation in published
data largely due to variations in case definition, but for anal
incontinence (incontinence to flatus and faeces) this is thought
to be approximately 2% to 17% (Johanson 1996; Kalantar 2002;
Lam 1999; Nakayama 1997; Nelson 1995; Perry 2002; Siproudhis
2006; Whitehead 2009). However defined, the prevalence amongst
elderly individuals living in care facilities appears to be greatest. For
women over 65 years and living in their own homes the estimated
prevalence of faecal incontinence in the UK is 10% to 20% whilst the
corresponding figure amongst men is 7% to 10%. The prevalence
for both sexes rises to 25% for those living in residential homes and
40% for those living in nursing homes (Turnberg 1995). Amongst
older people faecal incontinence remains a major reason for
admission to nursing home care (Kamm 1998). Amongst younger
women, faecal incontinence may be present aNer 4% of vaginal
deliveries (MacArthur 1997).

In the United States the average annual cost of treating a patient
with mixed urinary and faecal incontinence in an outpatient setting
was estimated at USD 17,166 (Mellgren 1999). During 1999 the direct
costs of pads, appliances and other prescription items throughout
hospitals and long term care settings in the UK for incontinence in
general was estimated at GBP 82.5 million (Integrated continence
service 2000). With the rise in numbers of elderly people in the
world, this condition will be an increasing challenge to both
healthcare services and home carers.

Description of the intervention

Normal continence of faeces is maintained by a series of neural
reflexes (and voluntary activity) acting on specific muscle groups
(Sun 1990; Uher 1998). These muscles include the smooth internal
and striated external anal sphincters and the pelvic floor muscles
(pubococcygeus, ileococcygeus, coccygeus and puborectalis).
Control of the neural reflexes (somatic and autonomic) occurs at
the level of the rectum (Burnstock 1990) and within centres in
the brain stem and frontal lobes (Andrews 1964). However, the
precise integration of information between these centres and the
interaction between both the somatic and autonomic nervous
system remains to be explained (de Groat 1990).

A number of treatment options are currently available for faecal
incontinence. These range from conservative measures aimed at
symptomatic control (for example dietary manipulation, absorbent

pads, anal plugs (including electrically stimulated plugs (Osterberg
2004)), and pharmacotherapy including hormonal manipulation,
constipating agents, enemas, laxatives and suppositories) through
to interventions aimed at correcting the underlying cause.
Interventions attempting to cure the condition include both non-
operative and operative techniques. Non-operative procedures
include biofeedback and pelvic floor muscle training.

Non-operative procedures do not correct the underlying faulty
continence mechanism but instead aim to reduce the symptoms
and inconvenience of faecal incontinence by creating an irrigation
system (for example percutaneous endoscopic colostomy, Malone
antegrade colonic enema) or anal bypass (colostomy or ileostomy).
Sacral nerve stimulation, in which electrodes are inserted through
the sacral foramina under general anaesthetic for stimulation of the
sacral nerves, is being considered in a separate Cochrane review
(Mowatt 2007). Bulking agents are also considered in a separate
Cochrane review (Maeda 2009).

Operative intervention is usually carried out if appropriate
assessment (including clinical history with endoanal ultrasound
and physiological evaluation of the neuromuscular units) indicates
the presence of a surgically correctable defect. Such surgical
procedures usually involve repairing the defect. Other surgical
procedures aim to augment the pelvic floor either by bulking of the
sphincter, the formation of a neo-sphincter, or stimulation of the
pelvic nerves (Pescatori 2004).

How the intervention might work

The surgical interventions being evaluated are of five types.

I. Interventions designed to correct abnormalities of the pelvic
floor

Anterior levatorplasty

A curved perineal incision anterior to the anal orifice is made. The
levator ani muscles are identified either side of the pelvis and
levatorplasty performed by placing a series of interrupted sutures
through each side and tying the sutures when all have been placed.
An anterior levatorplasty not only repairs any occult anterior tear,
but also increases the length of the anal canal.

Postanal pelvic floor repair

A V-shaped incision is made posterior to the anal orifice. The tissues
are dissected to the internal and external sphincters, which are
separated. The puborectalis muscle is separated from the rectum
providing direct access to the superior aspect of the pelvic floor
muscles. A series of sutures are placed in the two limbs of the
pelvic floor including the puborectalis, forming a lattice across
the pelvis. The theory behind the postanal repair is restoration of
an acute anorectal angle, improving continence by creating a flap
valve eHect of the puborectalis sling.

Total pelvic floor repair

This combines anterior levatorplasty and postanal repair.
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II. Interventions designed to correct abnormalities of the
native anal sphincter

Anterior sphincter repair

A circumferential perineal skin or posterior fourchette incision is
made and deepened through the ischiorectal fat. The ends of the
sphincter muscle are identified and overlapped or apposed by a
series of sutures.

Sphincter plication (external sphincter intact)

The external sphincter muscle is dissected free. The muscle is
divided or simply overlapped suHiciently to decrease the anal
orifice. A series of mattress sutures are then placed to maintain the
desired aperture.

III. Interventions designed to create a new anal sphincter
(neosphincter) without electrical stimulation

This surgical option is reserved for circumstances where direct
repair of the sphincter complex is considered inappropriate.

In one technique, skeletal muscle is imported from an adjacent
site and wrapped around the anal canal creating a new sphincter
(neosphincter). A number of muscles have been used including the
gracilis, gluteus maximus and obturator internus.

Alternatively an artificial sphincter using a hydraulic silastic balloon
cuH (for example Acticon or PAS) or a ring of minature magnets may
be used (for example Fenix).

Also included in this group are the devices that attempt to tighten
or bulk up the anal sphincter (for example Thiersch wires; injectable
bulking materials such as silicone, collagen, autologous fat and
Teflon paste; and the SECCA procedure thought to work by applying
temperature-controlled radiofrequency energy to cause collagen
contraction, healing and remodelling of muscle fibres (Takahashi
2002)).

A recent area of research that currently remains experimental is the
use of progenitor cells derived from skeletal muscle myoblasts to
replace or repair a damaged sphincter (EUCTR 2010; Michot 2012).

IV. Interventions designed to create a new anal sphincter
(neosphincter) with electrical stimulation

This is similar to the above muscle neosphincter procedure except
that a nerve stimulator is implanted within the muscle wrap.

V. Interventions designed to create antegrade colonic
irrigation

These procedures aim to produce a discrete stoma for the
intermittent irrigation of the colon allowing defaecation at
a convenient time and reducing incontinent episodes at
inappropriate times by creating a clean colon. Techniques include
the use of an appendiceal or ileal tube, or a percutaneous
endoscopically or radiologically placed tube.

Why it is important to do this review

The focus of this review was to assess surgical techniques in current
clinical practice for faecal incontinence. Techniques aimed at the
management of faecal incontinence secondary to rectal prolapse
were not included and are the subject of a separate Cochrane
review by the Incontinence Group (Tou 2008), as are sacral nerve

stimulation (Mowatt 2007) and bulking agents (injectables) (Maeda
2009).

O B J E C T I V E S

To assess the performance of surgical techniques for the treatment
of faecal incontinence in adults who do not have rectal prolapse.
Our aim was firstly to compare surgical techniques with non-
surgical methods and secondly, to compare the various surgical
techniques with each other.

Two main comparisons were addressed:

1. surgical techniques versus non-surgical methods; and

2. one surgical technique with another.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised controlled trials of surgery in the management of
faecal incontinence (other than surgery for rectal prolapse or sacral
nerve stimulation).

Types of participants

All adults with faecal incontinence as defined by the trialists.
Children were excluded as the aetiology of incontinence is more
diverse and complex (for example congenital disorders).

Types of interventions

Five types of surgical intervention have been considered.

I. Interventions designed to correct abnormalities of the pelvic
floor.
II. Interventions designed to correct abnormalities of the native
anal sphincter.
III. Interventions designed to create a new anal sphincter
(neosphincter) without electrical stimulation.
IV. Interventions designed to create a new anal sphincter
(neosphincter) with electrical stimulation.
V. Interventions designed to create antegrade colonic irrigation.

Types of outcome measures

There is a range of perspectives from which the outcome of surgery
for faecal incontinence can be viewed and this is reflected in
the list of measures reported below. Nevertheless, because of
the dangers of multiple statistical testing and data dependent
reporting, three measures of poor outcome have been selected
as primary measures. These have been presented in tabular form
regardless of whether or not data were available. Data describing
the other, secondary, outcomes have also been sought but were
only tabulated if the data were available.

Primary outcomes

1. No change or deterioration in incontinence (no improvement)

2. Failure to achieve full continence

3. Presence of faecal urgency

Surgery for faecal incontinence in adults (Review)
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Secondary outcomes

Patient symptoms

1. Patient assessed measures of incontinence (patient assessment
of outcome, need to wear absorbent products for incontinence,
restriction in activities)

2. Incontinence score

Clinical end points

1. Post-operative complications: bleeding, post-operative
infection, chronic wound pain

2. Adverse functional events: post-operative constipation,
impaired rectal emptying

3. Need for additional therapy: drugs, dietary changes, repeat
surgery for faecal incontinence including formation of a
colostomy

4. Length of hospital stay

5. Post-operative mortality

Physiological measures

1. Maximum resting anal pressure

2. Maximum squeeze pressure

3. Mucosal electrosensitivity

4. Rectal capacity

5. Anal canal length

Health status measures

1. Condition specific health status measures (e.g. FIQL)

2. Psychological measures (e.g. the Hospital Anxiety and
Depression Scale by Zigmond 1983)

3. General health measures (e.g. the Short Form-36 (SF-36) by Ware
1993)

Health economics measures

Other outcomes

Non-prespecified outcomes judged important when performing
the review

Search methods for identification of studies

Electronic searches

This review has drawn on the search strategy developed for the
Incontinence Review Group.

Relevant trials were identified from the Incontinence Group
Specialised Register of controlled trials, which is described
under the Incontinence Group module in The Cochrane Library.
The register contains trials identified from MEDLINE, MEDLINE
in process, the Cochrane Central Register of Controlled Trials
(CENTRAL) and handsearching of journals and conference
proceedings. The date of the most recent search of the Register for
this review was 6 March 2013. The trials in the Incontinence Group
Specialised Register are also contained in CENTRAL.

The terms used to search the Incontinence Group Specialised
Register are given below:
(TOPIC.FAECAL INCONTINENCE*)
AND
({DESIGN.CCT*} OR {DESIGN.RCT*})

AND
(INTVENT.SURG*)
(all searches were of the keyword field of Reference Manager 12,
Thomson Reuters).

The Specialised Register of the Cochrane Colorectal Cancer Group
was also searched for the previous version of the review. For this
update, aNer contact with the Colorectal Group, the search of
CENTRAL was recommended by them as it covers their Register (see
below).

For this review the review authors also performed additional
specific searches. These included systematic searches of the
following electronic databases:

• PubMed (1 January 1950 to 6 March 2013) using the
following search terms: faecal (or fecal) incontinence (limited to
randomised controlled trial);

• EMBASE (on Ovid online) (1 January 1998 to 6 March 2013) using
the following strategy: fecal incontinence/ OR (faecal or fecal
and incontinent$).tw. These terms were combined using the
Boolean operator 'OR';

• CENTRAL (2013, Issue 1).

Searching other resources

The review authors also specifically searched all the reference lists
of relevant articles, and handsearched the following journals and
conference proceedings:

• British Journal of Surgery (from January 1995 to March 2013);

• Diseases of the Colon and Rectum (from January 1995 to March
2013);

• Colorectal Diseases (from January 2000 to March 2013); and

• conference proceedings of the Association of Coloproctology of
Great Britain and Ireland annual meetings (from 1999 to 2012).

Data collection and analysis

Selection of studies

Three review authors (SRB, HW, RLN) examined all the citations
and abstracts derived from the electronic searches. Reports of
potentially relevant trials were retrieved in full. The three review
authors independently applied the selection criteria to the trials
reports. Review authors were not blind to the names of authors,
institutions or journals. Any disagreements were resolved by
discussion.

Data extraction and management

Data extraction from the included trials was undertaken
independently by the three review authors (RLN, HW, SRB).
Data were processed as described in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2008) Any diHerence of
opinion was resolved by discussion between the review authors.
Some data required extraction from figures in the publications.
An attempt was made to get missing information from the trial's
authors and it was obtained for one trial (Leroi 2005). All other data
were published data only.

Assessment of risk of bias in included studies

The methodological quality of the identified trials was assessed
independently by the three review authors, taking into account the
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quality of random allocation concealment and the description of
dropouts and withdrawals as well as blinding of the patients and
carers to the intervention. Any disagreements were resolved by
discussion. Studies were excluded if they were not randomised or
quasi-randomised controlled trials in adults. The excluded studies
and the reasons for their exclusion are summarised in the table
'Characteristics of excluded studies'.

Data synthesis

Data were analysed using the RevMan statistical programme in
Review Manager.

Odds ratios (ORs) and 95% confidence intervals (CIs) were
calculated for dichotomous outcomes using the Mantel-Haenszel
method and a fixed-eHect model. Continuous variables were
analysed using fixed-eHect model meta-analyses of (weighted)
mean diHerences (MDs).

Continuous variables were processed using the means and
standard deviations. Where the results from trials had been

reported in terms of the mean and standard error of the mean
(SEM), then the standard deviation (SD) was calculated using the
relationship defined by the equation: SD = SEM x sample size 1/2.

Subgroup analysis and investigation of heterogeneity

These analyses were not used as the number of trials for each type
of intervention was never more than two.

R E S U L T S

Description of studies

Results of the search

A total of 230 records were identified through the literature search
and the titles and abstracts were assessed. The full text articles
of 30 potentially relevant studies were obtained. Nine randomised
controlled trials (RCTs) were identified and included in this review.
The flow of literature through the assessment process is shown in
Figure 1.

 

Figure 1.   PRISMA study flow diagram.

 
Included studies

Two trials compared surgical with non-surgical interventions
and the remaining seven trials compared diHerent surgical
interventions or the same surgical intervention with or without
an adjunct treatment. There were a total of 264 patients included
in the nine trials of which only 10 were male. Six trials limited
participants to those with idiopathic incontinence (no obvious
structural sphincter defect) as the main cause of their symptoms
(Deen 1993; Deen 1995; O'Brien 2004; Osterberg 2004; van Tets
1998; Yoshioka 1999) while three trials included only those who had
localised external sphincter defects (Davis 2004; Hasegawa 2000;
Tjandra 2003).

Each of the nine trials was performed at a single surgical centre,
five in the United Kingdom (Davis 2004; Deen 1993; Deen 1995;
Hasegawa 2000; Yoshioka 1999), two in Australia (O'Brien 2004;
Tjandra 2003), one in Sweden (Osterberg 2004) and one in the
Netherlands (van Tets 1998). All had small sample sizes (range 20
to 59). Post-operative follow-up periods extended up to 47 months
(Hasegawa 2000). Where data were recorded from various follow-
up periods, the data were analysed from the close of the study
only. Further details of these nine trials are presented in the table
'Characteristics of included studies'.

Excluded studies

Although previously included, injection of bulking agents has now
been removed from this review as this intervention is covered in
another review (Maeda 2009). The excluded studies on bulking
agents consisted of the original four trials covered in the last update
(Maeda 2007; Siphrouis 2004; Tjandra 2004; Tjandra 2009) with two
additional trials (Dehli 2013; Graf 2011).

Eight trials were identified that compared overlap external
sphincter repair with end to end repair (Farrell 2010; Farrell 2012;
Fernando 2006a; Fitzpatrick 2000; Garcia V 2005; Nordenstam 2008;
Rygh 2010; Williams 2004). These trials were excluded because
they examined repair in the acute obstetric injury scenario. As the

study participants had not necessarily reported faecal incontinence
symptoms before the repair these studies did not strictly meet the
criteria for inclusion. They are also covered in another Cochrane
review (Fernando 2006b).

Four trials (Leroi 2005; Michelsen 2008; Tjandra 2008; Vaizey 1999)
addressed sacral nerve stimulation, which is also covered in
another Cochrane review (Mowatt 2007).

The last study did not provide enough data to determine whether it
should be included (Loder 1993). Further details of all of these trials
are presented in the Characteristics of excluded studies table.

Risk of bias in included studies

All of the trials had methodological drawbacks, which may
have resulted in significant selection, performance, attrition and
detection bias.

Allocation

It was unclear in three studies as to how the participants
were randomised (Hasegawa 2000; Tjandra 2003; Yoshioka 1999).
Randomisation was reported in four studies to have been
performed by 'random numbers' (Davis 2004; Deen 1993; Deen
1995; O'Brien 2004) and in one each by 'random blocks' (Osterberg
2004) or 'random lots' (van Tets 1998). Even for those trials that
mentioned the randomisation process, only one trial (Osterberg
2004) mentioned allocation concealment.

Blinding

Most trials were open to performance and detection bias because
of lack of blinding of the participants and investigators. In many of
the trials, particularly those comparing surgical with non-surgical
treatment, blinding was impossible. In one trial of sphincter repair,
the participants were blinded to the intervention (Tjandra 2003).

Surgery for faecal incontinence in adults (Review)
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Incomplete outcome data

Four studies did not mention intention to treat (Davis 2004; Maeda
2007; O'Brien 2004; Osterberg 2004). With regard to attrition bias
only three trials (Davis 2004; Hasegawa 2000; Osterberg 2004)
provided information regarding withdrawals.

Other potential sources of bias

Three trials (Deen 1995; O'Brien 2004; Osterberg 2004) provided
details regarding statistical power, minimum clinical diHerences

sought and sample size calculation. In one of these trials (Deen
1995) there was data dependent stopping of the trial aNer recruiting
30 patients due to a measured reduction in the maximum resting
anal pressure following total pelvic floor repair with internal
sphincter plication. The value of data from some of the trials was
further limited by the published data being presented in a form not
directly usable by the review authors, such as merely expressing a
statistical comparison in terms of a P value, or the use of medians
and ranges rather than means plus or minus the standard deviation
(Figure 2; Figure 3).

 

Figure 2.   Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.

 
 

Figure 3.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.

 
A baseline evaluation was not reported in two studies (Tjandra
2003; Yoshioka 1999). No diHerences in baseline demographics
or symptomatology were reported between groups in all studies
except one (Deen 1995) where patients undergoing total pelvic floor
repair were reported to have suHered incontinence symptoms for
longer. The eHectiveness of the surgical intervention in each trial
was assessed using a variety of outcome measures.

EAects of interventions

1. Surgical versus non-surgical intervention

We identified two trials which compared surgical with non-surgical
treatment of individuals with faecal incontinence.

I. Interventions designed to correct abnormalities of the pelvic
floor

Levatorplasty versus anal plug electrostimulation of the pelvic floor

(Osterberg 2004)

One primary outcome (number of patients having no change or
deterioration in continence) was reported. Five of 31 patients
aNer anterior levatorplasty and nine of 28 patients aNer anal plug
electrostimulation did not improve (OR 0.41, 95% CI 0.12 to 1.41,
Analysis 1.1).

Of the eight secondary outcomes, data suitable for analysis
were unobtainable for four (incontinence score and physiology
measures). For two outcomes (use of pads and complications)
there were no statistically significant diHerences between the
two groups. However, patient assessments of physical and social
handicap (yes or no question) were significantly in favour of the
levatorplasty (OR 0.19, 95% CI 0.06 to 0.59, Analysis 1.6) and OR
0.05, 95% CI 0.01 to 0.29, Analysis 1.7), respectively.

II. Interventions designed to correct abnormalities of the native
anal sphincter

There were no studies comparing surgical correction of sphincter
abnormality with conservative treatment.

III. Interventions designed to create a new anal sphincter
(neosphincter) without electrical stimulation

Artificial bowel sphincter versus supportive care

(O'Brien 2004)

Although no primary outcomes were given directly it was possible
to infer from the text and tables that all six patients who had a
successful implant showed some improvement in continence while
only one of seven patients in the control group improved (OR 0.02,
95% CI 0.0 to 0.52, Analysis 2.1).

Secondary outcome measures included an incontinence score,
incontinence specific quality of life score (Aging Males' Symptoms
(AMS) QoL) and SF-36 quality of life score (mental and physical
components). The incontinence score, specific quality of life score
and generic mental QoL score statistically favoured the surgical
intervention (MD 9.5, 95% CI 4.8 to 14.2, Analysis 2.4; MD 28, 95% CI
5.7 to 50.3, Analysis 2.5; and MD 7.6, 95% CI 2.70 to 12.50, Analysis
2.7, respectively). The physical component of the generic quality
of life score (SF-36) and the depression score were not statistically
diHerent. Complications occurred in three of the seven in the
surgical group, one person requiring abandonment of the device
and stoma formation (OR 11.67, 95% CI 0.48 to 282.04, Analysis 2.9).

IV. Interventions designed to create a new anal sphincter
(neosphincter) with electrical stimulation

There were no studies comparing a stimulated neosphincter with
conservative treatment.

V. Interventions designed to create an anterograde colonic
irrigation system

There were no studies comparing anterograde colonic irrigation
techniques with conservative management.

2. Surgical versus surgical interventions

We identified seven trials which compared diHerent surgical
approaches to the treatment of individuals with faecal
incontinence. All the trials were small, and almost all the outcomes
were only addressed by single trials.

Surgery for faecal incontinence in adults (Review)
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I. Interventions designed to correct abnormalities of the pelvic
floor

a) Anterior levatorplasty versus postanal repair

(Deen 1993)

One primary outcome measure, number of patients failing to
achieve full continence, was reported. Eight of 12 patients aNer
anterior levatorplasty and seven of 12 aNer postanal repair failed to
achieve full continence (OR 1.41, 95% CI 0.28 to 7.09, Analysis 3.2).

Of the five secondary outcome measures reported (adverse
functional eHects, maximum resting anal and squeeze pressures,
changes in anal canal sensation and functional anal canal length)
only one (dyspareunia) was found to be statistically significantly
diHerent between the groups, in favour of postanal repair (five out
of 12 versus zero out of 12; OR 11.26, 95% CI 1.64 to 77.47, Analysis
3.4).

b) Total pelvic floor repair versus anterior levatorplasty

(Deen 1993)

Only one primary outcome measure, number of patients failing to
achieve full continence, was reported. Four of 12 participants aNer
total pelvic floor repair compared to eight of 12 participants aNer
anterior levatorplasty failed to achieve full continence (OR 0.28,
95% CI 0.06 to 1.33, Analysis 4.2).

Of the secondary outcome measures, five patients experienced
dyspareunia aNer each intervention. Maximum resting anal and
squeeze pressures and anal canal length remained unchanged.
Ten of 10 patients aNer total pelvic floor repair and seven of nine
patients aNer anterior levatorplasty failed to show an improvement
in anal canal sensation aNer surgery.

c) Total pelvic floor repair versus postanal repair

(Deen 1993; van Tets 1998)

Two primary outcome measures were reported: number of patients
with no change in incontinence (van Tets 1998), and number of
patients failing to achieve full continence (Deen 1993; van Tets
1998). In one trial (van Tets 1998) six of 11 patients aNer total pelvic
floor repair and six of nine patients aNer postanal repair showed no
change in incontinence (OR 0.62, 95% CI 0.11 to 3.57, Analysis 5.1).
In the combined comparisons (Deen 1993; van Tets 1998) data from
only one trial (Deen 1993) were available, with four of 12 patients
aNer total pelvic floor repair and seven of 12 patients aNer postanal
repair failing to achieve full continence (OR 0.38, 95% CI 0.08 to 1.84,
Analysis 5.2); whereas this applied to all 20 patients in the van Tets
trial (van Tets 1998).

Of the secondary outcome measures, significantly fewer adverse
functional events occurred aNer postanal repair (zero of 12)
compared to total pelvic floor repair (five of 12) (OR 11.26, 95%
CI 1.64 to 77.47, Analysis 5.4). The functional length of the anal
canal appeared to be improved aNer total pelvic floor repair (4.70
cm) compared with postanal repair (3.10 cm; weighted mean
diHerence (WMD) 1.6 cm, 95% CI 0.28 to 2.92, Analysis 5.8). For the
remaining physiological measures (maximum squeeze and resting
anal pressures) no diHerences between the groups were observed.

II. Interventions designed to correct abnormalities of the native
anal sphincter

a) Overlap sphincter repair versus direct end to end repair

(Tjandra 2003)

The only study to look at overlap versus end to end repair in the
non-acute (secondary repair not primary at time of rupture) setting
had one primary end point. Three of 11 patients undergoing overlap
repair showed no improvement in continence compared with three
of the 12 patients who underwent direct repair (OR 1.13, 95% CI 0.17
to 7.24, Analysis 6.1).

Of the secondary outcomes there were again no statistically
significant diHerences for the continence and physiology scores,
the use of imodium, adverse function or complications.

b) Overlap sphincter repair versus overlap repair with defunctioning
of the bowel

(Hasegawa 2000)

There were no primary outcome measures. Of the secondary
outcome measures there were no statistical diHerences in
continence score and physiological parameters. With regard
to complications, seven of 13 patients suHered stoma-related
problems but the incidence of sphincter repair-related problems
was similar (OR 0.44, 95% CI 0.08 to 2.38, Analysis 7.7). Not
surprisingly the overall hospital stay was significantly greater for
the stoma group due to the readmissions for stoma closure (WMD
7.8, 95% CI 4.74 to 10.86, Analysis 7.8).

c) Overlap sphincter repair and levatorplasty versus the same repair
with biofeedback

(Davis 2004)

Two primary outcomes were reported. Only one patient from
each group achieved complete continence. However, patient self-
evaluation suggested that only one patient of 14 from the repair
and biofeedback group did not improve compared with six out of
17 from the repair only group (Analysis 8.1).

Of the secondary outcomes there was no diHerence seen with
continence, patient satisfaction or physiological scores. However,
there were statistically significant diHerences in favour of repair
with biofeedback for some of the domains of the quality of life
scores: higher lifestyle score (MD 0.76, 95% CI 0.31 to 1.21, Analysis
8.6); less depression (MD 0.75, 95% CI 0.16 to 1.34, Analysis 8.8); and
less embarrassment (MD 0.83, 95% CI 0.12 to 1.54, Analysis 8.9).

d) Total pelvic floor repair with internal sphincter plication versus
total pelvic floor repair alone

(Deen 1995)

No data were available for analysis for any of the primary outcome
measures.

A limited number of secondary outcome measures were reported.
Maximum resting anal pressure showed a statistically significant
diHerence in favour of the total pelvic floor repair alone group
aNer surgery (MD 23.69, 95% CI 6.37 to 41.0, Analysis 9.5).
However, this was not accompanied by a significant diHerence in
the incontinence scores between the two groups (Analysis 9.4).
Similarly, the remaining physiological outcome measures (mucosal

Surgery for faecal incontinence in adults (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

electrosensitivity, rectal capacity and functional anal canal length)
showed no significant diHerence between the two treatment
groups. One of 15 patients aNer total pelvic floor repair and internal
sphincter plication compared with two of 18 patients aNer total
pelvic floor repair alone suHered post-operative complications
(Analysis 9.9).

III. Interventions designed to create a new anal sphincter
(neosphincter) without electrical stimulation

Comparison of gluteus maximus transposition (GMT), with total pelvic
floor repair (TPFR)

(Yoshioka 1999)

Data were available for two of the primary outcome measures:
number of patients failing to achieve full continence (Analysis 10.2),
and number of patients with no improvement in faecal urgency
(Analysis 10.3). There were no significant diHerences seen between
the two groups.

No statistically significant diHerences were identified between the
groups for any of the secondary outcome measures (continence
score, adverse eHects, mean resting anal pressure, mucosal
electrosensitivity, maximum squeeze pressure and length of high
pressure zone).

IV. Interventions designed to create a new anal sphincter
(neosphincter) with electrical stimulation

There were no studies comparing formation of a new anal sphincter
with electrical stimulation.

V. Interventions designed to create an antegrade colonic
irrigation system

There were no studies comparing anterograde colonic irrigation
techniques with other surgical interventions.

D I S C U S S I O N

Summary of main results

Surgical intervention has been advocated for individuals with
faecal incontinence in appropriate cases since the operation
of postanal repair was first popularised (Parks 1975). In the
intervening period, improvements to surgical care and the
development of new surgical options have continued to occur.
However, there still appears to be no consensus on what defines
optimum surgical management. Although there continues to be
a few randomised controlled trials produced since the original
Cochrane review, and there are some trials comparing surgery with
non-surgical procedures, the results of the updated review still
fail to provide robust evidence in favour of any of the alternative
interventions. It should also be noted that most of the included
studies are on outdated and seldom used procedures. There is
very little evidence on the most commonly used procedures.
However, there is weak evidence in favour of using biofeedback
to supplement an operation from one small trial (Davis 2004). The
use of biofeedback to improve surgical outcomes is the topic of an
ongoing clinical trial from Iran (Ghahramani 2013). Another area of
ongoing research for commonly performed procedures is the use
of a biological implant to reinforce sphincter repair (NCT01044589
2010).

Since the last update, bulking agent injection and sacral
neuromodulation are by far the main areas in this field where there
is an update in the literature. Both are reported in separate reviews
and therefore no longer discussed here. Certainly with regard
to neuromodulation, this remains the prime area for technical
advances as well as becoming the favoured surgical approach for
most patients with faecal incontinence. This probably relates to
the minimally invasive nature of the therapy. Ongoing trials include
a comparison between bulking agents and neuromodulation
for obstetric trauma (Norderval 2012) and an assessment of
tibial neuromodulation as an alternative to direct sacral nerve
stimulation (Confident trial ISRCTN88559475). However, there are
some other techniques for future research including adaptations of
the artificial sphincter (the magnetic sphincter (Wong 2011)) and
the use of skeletal muscle cell progenitors to repair or augment
sphincter function (EUCTR 2010; Michot 2012).

Overall completeness and applicability of evidence

Data reported by the trials appear to be predominantly limited
to secondary outcome measures, particularly incontinence and
quality of life scores and physiological parameters. Potentially
relevant primary outcome measures such as the proportion of
patients either failing to achieve full continence or experiencing
no change or deterioration in incontinence aNer surgery were not
reported consistently. Incontinence scores and quality of life scores
were also not consistently used. Variations make comparisons
diHicult between studies. However, there has been a move to
standardise such scores and to create validated, specific faecal
incontinence assessment tools (Rockwood 2000). This may allow
more meaningful comparison.

Physiological tests, in particular, appear to be routinely used
as proxy measures of immediate eHectiveness when comparing
outcomes from diHerent intervention groups. Whilst these
measures may provide helpful diagnostic information their use
as surrogate measures of clinical eHectiveness is of concern.
These measurements have been reported to be non-specific with
regards to pathology, their values may overlap with those obtained
from normal controls, and their results can show wide test-retest
variations (Chen 1998; Felt-Bersma 1997; Keating 1997; Parellada
1998; Pfeifer 1997; Ryhammer 1997).

The use of endoanal ultrasound examination of patients with faecal
incontinence, on which to include or exclude the presence of
sphincter defects and consequently allow inclusion into some of
the trials, must be interpreted cautiously. Endoanal ultrasound has
limitations and identifying anterior defects is particularly diHicult.
These inaccuracies may result in detection bias.

The morbidity from some interventions was significant and needs
to be taken into account when considering the eHectiveness of
a treatment option. In one study comparing an artifical bowel
sphincter with supportive treatment nearly 50% of participants
suHered peri-operative events that required additional procedures
or delayed hospital discharge (O'Brien 2004). In another study
investigating the need for stoma formation aNer anterior sphincter
repair, significant complications were seen related to the stoma
with no apparent diHerence in the continence outcomes when
compared to those without a stoma (Hasegawa 2000).
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Quality of the evidence

Methodological weaknesses in many of the trials compromise
the value of their results. Unfortunately a continued lack of
comparisons between similar interventions allows only limited
meta-analysis. This is an inherent problem with surgery for faecal
incontinence where the options for treatment are numerous and
the cause of the continence dysfunction in the participants is
so varied. In some instances (notably O'Brien 2004 comparing
an artificial sphincter with best supportive care) the statistics
significantly favoured the treatment option but the numbers were
small and analysis was only possible for the one study. There was
one instance where there were data from more than one trial.
In this comparison (total pelvic floor versus postanal repair), all
the participants in both arms of one of the two trials had poor
outcomes.

A potential drawback of studies on incontinence is the timing
of assessment of outcomes. For many interventions there is
deterioration with time. Sphincter repair is the classic example
with many long term studies now showing deterioration, with the
initial satisfaction rate of 80% at 18 months falling to below 50%
aNer a median of 77 months (Malouf 2000). Outcome data for each
included study were taken from the last post-operative assessment
and in only one study (O'Brien 2004) was this less than 12 months
aNer the intervention.

In many of the included trials, randomisation of patients to
treatment groups may have been performed using methods that
were susceptible to selection bias. Adequate concealment of
allocation during treatment and outcome assessment was not
evident in any trial; both can potentially bias the results (Byar
1976). The trials described in this review included small numbers
of patients and estimates of treatment diHerences were very
imprecise. The follow-up period was generally inadequate and
needs to be considerably longer for a proper evaluation of long
term treatment success. For instance, non-randomised studies
have reported that success rates aNer postanal repair dramatically
decline over time and are approximately 26% at six years follow-
up (Rainey 1990; Setti Carraro 1994). The same is true for overlap
sphincter repair (Guttierez 2004; Halverson 2002; Malouf 2000).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Although there are now some studies comparing surgical
intervention with conservative treatment, the interventions are
diverse, the outcomes remain varied, and the participant numbers
are too small to provide meaningful evidence for practice. With the
limited numbers of participants and the single study evidence in
mind, there may be some very guarded implications for practice.
1. Routinely defunctioning the rectum by creating a stoma aNer
sphincter repair in uncomplicated cases does not improve the
outcome of the repair but does increase morbidity and hospital
stay.
2. An artificial bowel sphincter may be better than conservative
treatment but has significant morbidity.
3. It does not matter whether a sphincter repair is overlapped or
directly apposed, the outcome is the same.

4. It may be that some of the outcomes of surgery can be improved
by the use of supplementary biofeedback.

Implications for research

There is little evidence to either support or refute the eHicacy of
surgical interventions for faecal incontinence. Uncertainty remains
on whether any surgical intervention does more good than non-
surgical treatment. Further multicentre randomised controlled
trials with suHicient power are required to evaluate the continuing
use of the present surgical interventions for faecal incontinence
related to both structural and non-structural sphincter damage. In
addition, the role of physical therapies (pelvic floor muscle training
and biofeedback) either as alternatives to surgical intervention
or as adjuncts is required to be formally and more frequently
investigated as a treatment option.

With careful planning many of the methodological criticisms
of present trials (selection bias, blinding of outcome assessors)
and problems with clinical trials in general (patient preference,
recruitment diHiculties, and diHerences in experience between
centres) can be overcome by well-designed pragmatic randomised
controlled trials. Individual trials must have adequate power in
order to stand a good chance of detecting clinically significant
diHerences if they exist. Only aNer such evaluation can patients
be oHered the optimum evidence based treatment for their
condition and ineHective procedures identified. Researchers
should carefully consider both patient and surgeon orientated
outcome measures, with both inclusion and exclusion criteria
which will aid generalisability of the results.

However, the problems with studies on faecal incontinence are
not answered by improvements in the methodology alone. The
issues are much more complex. For instance, a simple comparison
between overlap sphincter repair and other treatments needs to
take into account early success as anal sphincter repair decays
rapidly (Guttierez 2004; Halverson 2002; Malouf 2000). Why does
this occur? How long aNer the intervention should assessment
be carried out? It certainly should be more than a year. Another
example of the complexity of any therapeutic comparison is the
fact that in practice treatment regimes oNen involve a combination
of surgical and non-surgical regimes. Studies must consider which
combinations work best and in what order.

With the multitude of both surgical and non-surgical options
available for faecal incontinence a robust method of diagnosis
and assessment is needed to choose the optimal therapy and
this merits further development and evaluation. Most surgeons
would agree that endoanal ultrasound is essential to diagnose
mechanical damage to the sphincter muscle. However, the
question still remains whether anal sphincter surgery is eHective for
incontinence if no anal sphincter defect is seen on ultrasound.

There are some promising trials that are ongoing and include
techniques other than bulking agents and neuromodulation (see
discussion). The results of these trials will hopefully be included in
the next update.

A C K N O W L E D G E M E N T S

This is the third update of the original Cochrane review written by
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Methods Allocation: 'random numbers'
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: 4 postponed surgery. 10 declined study. 2 lost to follow-up
Intention-to-treat: unclear
Follow-up period: 12 months
Setting: single centre, UK
Exclusion criteria: prolapse, congenital abnormality, IBD, non-obstetric trauma, neuropathy, <18 years,
planning pregnancy
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Participants Sample size = 31 
Mean age = 60 years
(range 26-78 years) 
Female patients with endosonographically identifiable external sphincter defect

Interventions Overlap sphincter repair versus sphincter repair and biofeedback

Outcomes Primary outcomes:
- no change in incontinence
- failing to achieve full continence
Secondary outcomes:
- incontinence score
- patient satisfaction score
- quality of life score (generic)
- physiological outcomes

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Davis 2004  (Continued)

 
 

Methods Allocation: random number tables
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: yes
Follow-up period: 2 years (median)
Setting: single centre, United Kingdom
Exclusion criteria: patients with co-morbidity (diabetes) and endosonographic sphincter defect

Participants Sample size = 36 
Mean age = 51 years
(range 28-75 years) 
Female patients with neuropathic faecal incontinence

Interventions Anterior levatorplasty versus postanal repair versus total pelvic floor repair

Outcomes Primary outcomes:
- no change in incontinence 
- failing to achieve full continence
Secondary outcomes:
- adverse functional effects 
- physiological outcomes

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Deen 1993 

Surgery for faecal incontinence in adults (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

15



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Deen 1993  (Continued)

 
 

Methods Allocation: random number tables
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: yes
Follow-up period (mean): 15.4(±5.5) months for pelvic floor repair alone, 16.8 (±4.5) months for adju-
vant internal anal sphincter plication
pelvic floor repair group = 15.4 months (SD 5.5)
+ internal sphincter plication group = 16.8 months (SD 4.5)
Setting: single centre, UK
Exclusion criteria: patients with co-morbidity (diabetes) and endosonographic sphincter defect

Participants Sample size = 30
Mean age 57.5 years (range 27-72 years)
Female patients with neuropathic faecal incontinence

Interventions Pelvic floor repair versus pelvic floor repair with internal sphincter plication

Outcomes Primary outcome measures: 
- none reported 
Secondary outcome measures:
- incontinence scores
- physiological outcomes

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Deen 1995 

 
 

Methods Allocation: unclear
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: 4 refused to have a stoma. 2 patients given a stoma by the surgeon irrespective of ran-
domisation
Intention-to-treat: yes
Follow-up period: mean 34 months (range 16-47 months)
Setting: single centre, UK
Exclusion criteria: nil

Participants Sample size = 27
Median age = 48 years
(range 23-76 years)
Patients with localised sphincter damage

Hasegawa 2000 
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Interventions Overlap sphincter repair versus repair and defunctioning

Outcomes Primary outcome measures:
- none reported
Secondary outcome measures:
- incontinence scores
- physiological scores
- complications
- hospital stay

Notes Trial closed early due to high complication rate related to the stoma

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Hasegawa 2000  (Continued)

 
 

Methods Allocation: computer generated random numbers
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: unclear
Follow-up period: 6 months
Setting: single centre, Australia
Exclusion criteria: patients with previous sphincter repair or endosonographically unrepairable sphinc-
ter

Participants Sample size = 14
Median age = 63 years
(range 44-75 years)
Patients with neurogenic faecal incontinence

Interventions Artificial bowel sphincter versus best supportive care

Outcomes Primary outcome measures:
- none reported
Secondary outcomes:
- incontinence scores
- quality of life scores (generic and specific)
- complications

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

O'Brien 2004 
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Methods Allocation: random block
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: 11 (7 from control group)
Intention-to-treat: unclear
Follow-up period: 2 years
Setting: single centre, Sweden
Exclusion criteria: patients with an endosonographic sphincter defect, rectal prolapse or intra-anal in-
tussusception

Participants Sample size = 59 
Median age = 66 years
(range 43-81 years) 
Patients with neuropathic faecal incontinence

Interventions Anterior levatoroplasty versus anal plug stimulation

Outcomes Primary outcomes:
- no change in incontinence
Secondary outcomes:
- use of pads
- complications
- physiological outcomes
- incontinence score
- patient assessment of handicap

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Osterberg 2004 

 
 

Methods Allocation: unclear
Blinding: participants blinded to repair. No mention of blinding of surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: yes
Follow-up period: median 18 months (range 10-34 months)
Setting: single centre, Australia
Exclusion criteria: patients with prolonged pudendal nerve terminal motor latency

Participants Sample size = 23
Median age = 46 years (range 31-71 years)
Women with localised anterior defect of external sphincter after obstetric damage

Interventions Overlap sphincter repair versus direct end to end repair

Outcomes Primary outcomes:
- no change in incontinence
Secondary outcomes:
- adverse function
- complications
- physiological outcomes

Tjandra 2003 
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- incontinence score

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Tjandra 2003  (Continued)

 
 

Methods Allocation: random lots
Blinding: no mention of blinding for participants, surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: yes
Follow-up period, mean 3.5 years (range 1.5-5)
Setting: single centre, the Netherlands
Exclusion criteria:
patients with endosonographic sphincter defect

Participants Sample size = 20

Mean age 55 year (range 34-74 years)
Female patients with neuropathic faecal incontinence

Interventions Postanal repair versus total pelvic floor repair

Outcomes Primary outcome measures:
- no change in incontinence 
Secondary outcome measures:
- physiological outcomes

Notes Authors contacted regarding details of randomisation

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

van Tets 1998 

 
 

Methods Allocation: random block
Blinding: no mention of blinding of participants, surgeons or outcome assessors
Withdrawals: none
Intention-to-treat: yes
Follow-up period: 18 months
Setting: single centre, UK
Exclusion criteria: patients with co-morbidity (diabetes) and endosonographic sphincter defect

Participants Sample size = 24

Yoshioka 1999 
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Mean age = 60 years (range 30-77 years)
Female patients with neuropathic faecal incontinence

Interventions Total pelvic floor repair versus gluteus maximus transposition (without electrical stimulation)

Outcomes Primary outcome:
- failing to achieve full continence
- faecal urgency
Secondary outcome measures:
- post-operative complications
- adverse functional effects
- physiological outcomes

Notes Pilot study

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Yoshioka 1999  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Dehli 2013 Study looking at bulking agents. Relevant to another review

Farrell 2010 Study looking at acute obstetric injury repair. Patients not incontinent before repair

Farrell 2012 Study looking at acute obstetric injury repair. Patients not incontinent before repair

Fernando 2006a Study looking at acute obstetric injury repair. Patients not incontinent before repair

Fitzpatrick 2000 Study looking at acute obstetric injury repair. Patients not incontinent before repair

Garcia V 2005 Study looking at acute obstetric injury repair. Patients not incontinent before repair

Graf 2011 Study looking at bulking agents. Relevant to another review

Leroi 2005 Sacral nerve stimulation is analysed in another Cochrane review

Loder 1993 No RCT or clinical trial. Letter published in a journal

Maeda 2007 Study looking at bulking agents. Relevant to another review

Michelsen 2008 Sacral nerve stimulation is analysed in another Cochrane review

Nordenstam 2008 Study looking at acute obstetric injury repair. Patients not incontinent before repair

Rygh 2010 Study looking at bulking agents. Relevant to another review

Siphrouis 2004 Study looking at bulking agents. Relevant to another review
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Study Reason for exclusion

Tjandra 2004 Study looking at bulking agents. Relevant to another review

Tjandra 2008 Sacral nerve stimulation is analysed in another Cochrane review

Tjandra 2009 Study looking at bulking agents. Relevant to another review

Vaizey 1999 Sacral nerve stimulation is analysed in another Cochrane review

Williams 2004 Study looking at acute obstetric injury repair. Patients not incontinent before repair

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Anterior levatorplasty versus anal plug electrostimulation

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in in-
continence

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Number of patients failing to achieve full
continence

0   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Number of patients with no improve-
ment in faecal urgency

0   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

4 Number of patients using pads 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

5 Number of patients with complications 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Patient assessment of physical handicap
(yes/no)

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

7 Patient assessment of social handicap
(yes/no)

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 1.1.   Comparison 1 Anterior levatorplasty versus anal plug
electrostimulation, Outcome 1 Number of patients with no change in incontinence.

Study or subgroup levatorplasty anal plug Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Osterberg 2004 5/31 9/28 0.41[0.12,1.41]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Analysis 1.4.   Comparison 1 Anterior levatorplasty versus anal plug
electrostimulation, Outcome 4 Number of patients using pads.

Study or subgroup Levatorplasty anal plug Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Osterberg 2004 10/31 15/28 0.41[0.14,1.19]

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.5.   Comparison 1 Anterior levatorplasty versus anal plug
electrostimulation, Outcome 5 Number of patients with complications.

Study or subgroup Levatorplast Anal plug Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Osterberg 2004 1/31 0/28 2.8[0.11,71.66]

Favours treatment 2000.005 100.1 1 Favours control

 
 

Analysis 1.6.   Comparison 1 Anterior levatorplasty versus anal plug
electrostimulation, Outcome 6 Patient assessment of physical handicap (yes/no).

Study or subgroup Levatorplasty Anal plug Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Osterberg 2004 9/31 19/28 0.19[0.06,0.59]

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 1.7.   Comparison 1 Anterior levatorplasty versus anal plug
electrostimulation, Outcome 7 Patient assessment of social handicap (yes/no).

Study or subgroup Levatorplasty Anal plug Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Osterberg 2004 8/31 13/15 0.05[0.01,0.29]

Favours treatment 2000.005 100.1 1 Favours control

 
 

Comparison 2.   Artificial bowel sphincter versus best supportive care

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no
change in incontinence

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Number of patients failing to
achieve full continence

0   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Number of patients with no im-
provement in faecal urgency

0   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4 Cleveland Clinic Continence
Score

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Quality of life score 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Physical assessment (SF-36) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Mental assessment (SF-36) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

8 Beck depression score 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

9 Number of patients with compli-
cations

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 2.1.   Comparison 2 Artificial bowel sphincter versus best supportive
care, Outcome 1 Number of patients with no change in incontinence.

Study or subgroup Artificial sphincter Conservative Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

O'Brien 2004 0/6 6/7 0.02[0,0.52]

Favours treatment 10000.001 100.1 1 Favours control

 
 

Analysis 2.4.   Comparison 2 Artificial bowel sphincter versus best
supportive care, Outcome 4 Cleveland Clinic Continence Score.

Study or subgroup Artificial sphincter Conservative Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

O'Brien 2004 6 4.8 (4) 7 14.3 (4.6) -9.5[-14.18,-4.82]

Favours treatment 2010-20 -10 0 Favours control

 
 

Analysis 2.5.   Comparison 2 Artificial bowel sphincter versus best supportive care, Outcome 5 Quality of life score.

Study or subgroup Artificial sphincter Conservative Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

O'Brien 2004 6 82.7 (14) 7 54.7 (26) 28[5.72,50.28]

Favours control 5025-50 -25 0 Favours treatment
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Analysis 2.6.   Comparison 2 Artificial bowel sphincter versus
best supportive care, Outcome 6 Physical assessment (SF-36).

Study or subgroup Artificial sphincter Conservative Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

O'Brien 2004 6 45 (7) 7 41 (11) 4[-5.89,13.89]

Favours control 105-10 -5 0 Favours treatment

 
 

Analysis 2.7.   Comparison 2 Artificial bowel sphincter versus
best supportive care, Outcome 7 Mental assessment (SF-36).

Study or subgroup Artificial sphincter Conservative Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

O'Brien 2004 6 52 (4) 7 44.4 (5) 7.6[2.7,12.5]

Favours control 2010-20 -10 0 Favours treatment

 
 

Analysis 2.8.   Comparison 2 Artificial bowel sphincter versus
best supportive care, Outcome 8 Beck depression score.

Study or subgroup Treatment Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

O'Brien 2004 6 6.8 (9) 7 0.3 (10) 6.5[-3.83,16.83]

Favours treatment 2010-20 -10 0 Favours control

 
 

Analysis 2.9.   Comparison 2 Artificial bowel sphincter versus best
supportive care, Outcome 9 Number of patients with complications.

Study or subgroup Artificial sphincter Conservative Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

O'Brien 2004 3/7 0/7 11.67[0.48,282.04]

Favours treatment 10000.001 100.1 1 Favours control

 
 

Comparison 3.   Anterior levatorplasty versus postanal repair

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in
incontinence

0   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

2 Number of patients failing to achieve
full continence

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

3 Number of patients with no improve-
ment in faecal urgency

0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

4 Number of patients with dyspareunia 1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

5 Maximum resting anal pressure (cm/wa-
ter)

1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

6 Maximum squeeze pressure (cm/water) 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

7 Number of patients with no improve-
ment in anal canal sensation (mA)

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

8 Functional length of anal canal (cm) 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

 
 

Analysis 3.2.   Comparison 3 Anterior levatorplasty versus postanal
repair, Outcome 2 Number of patients failing to achieve full continence.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 8/12 7/12 1.41[0.28,7.09]

AL 500.02 100.1 1 PAR

 
 

Analysis 3.4.   Comparison 3 Anterior levatorplasty versus
postanal repair, Outcome 4 Number of patients with dyspareunia.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 5/12 0/12 11.26[1.64,77.46]

AL 1000.01 100.1 1 PAR

 
 

Analysis 3.5.   Comparison 3 Anterior levatorplasty versus postanal
repair, Outcome 5 Maximum resting anal pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -74 (24.3) 12 -84 (31.2) 10[-12.39,32.39]

AL 5025-50 -25 0 PAR
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Analysis 3.6.   Comparison 3 Anterior levatorplasty versus postanal
repair, Outcome 6 Maximum squeeze pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -141 (59) 12 -123 (34.7) -18[-56.72,20.72]

AL 10050-100 -50 0 PAR

 
 

Analysis 3.7.   Comparison 3 Anterior levatorplasty versus postanal repair,
Outcome 7 Number of patients with no improvement in anal canal sensation (mA).

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 7/9 7/7 0.15[0.01,2.68]

AL 10000.001 100.1 1 PAR

 
 

Analysis 3.8.   Comparison 3 Anterior levatorplasty versus
postanal repair, Outcome 8 Functional length of anal canal (cm).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -3.9 (1.7) 12 -3.1 (1) -0.8[-1.94,0.34]

AL 21-2 -1 0 PAR

 
 

Comparison 4.   Total pelvic floor repair versus anterior levatorplasty

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in
incontinence

0   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

2 Number of patients failing to achieve
full continence

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

3 Number of patients with no improve-
ment in faecal urgency

0   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

4 Number of patients with dyspareunia 1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

5 Maximum resting anal pressure (cm/
water)

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Maximum squeeze pressure (cm/wa-
ter)

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Number of patients with no improve-
ment in anal canal sensation (mA)

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

8 Functional length of anal canal (cm) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 4.2.   Comparison 4 Total pelvic floor repair versus anterior
levatorplasty, Outcome 2 Number of patients failing to achieve full continence.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 4/12 8/12 0.28[0.06,1.33]

TPFR 1000.01 100.1 1 AL

 
 

Analysis 4.4.   Comparison 4 Total pelvic floor repair versus anterior
levatorplasty, Outcome 4 Number of patients with dyspareunia.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 5/12 5/12 1[0.2,4.9]

TPFR 500.02 100.1 1 AL

 
 

Analysis 4.5.   Comparison 4 Total pelvic floor repair versus anterior
levatorplasty, Outcome 5 Maximum resting anal pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -85 (24.3) 12 -74 (24.3) -11[-30.44,8.44]

TPFR 5025-50 -25 0 AL

 
 

Analysis 4.6.   Comparison 4 Total pelvic floor repair versus anterior
levatorplasty, Outcome 6 Maximum squeeze pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -131 (34.7) 12 -141 (59) 10[-28.72,48.72]

TPFR 5025-50 -25 0 AL
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Analysis 4.7.   Comparison 4 Total pelvic floor repair versus anterior levatorplasty,
Outcome 7 Number of patients with no improvement in anal canal sensation (mA).

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 10/10 7/9 9.35[0.54,162.62]

TPFR 10000.001 100.1 1 AL

 
 

Analysis 4.8.   Comparison 4 Total pelvic floor repair versus anterior
levatorplasty, Outcome 8 Functional length of anal canal (cm).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -4.7 (2.1) 12 -3.9 (1.7) -0.8[-2.33,0.73]

TPFR 42-4 -2 0 AL

 
 

Comparison 5.   Total pelvic floor repair (TPFR) versus postanal repair (PAR)

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in
incontinence

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

2 Number of patients failing to achieve
full continence

2 44 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.38 [0.08, 1.83]

3 Number of patients with no improve-
ment in faecal urgency

0 0 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Number of patients with adverse func-
tional effects

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

5 Maximum resting anal pressure (cm/wa-
ter)

1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

6 Maximum squeeze pressure 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

7 Number of patients with no improve-
ment in anal canal sensation (mA)

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

8 Functional length of anal canal (cm) 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

9 Number of patients with a decrease in
maximum squeeze pressure

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed
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Analysis 5.1.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal
repair (PAR), Outcome 1 Number of patients with no change in incontinence.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

van Tets 1998 6/11 6/9 0.62[0.11,3.57]

TPFR 10000.001 100.1 1 PAR

 
 

Analysis 5.2.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal
repair (PAR), Outcome 2 Number of patients failing to achieve full continence.

Study or subgroup     Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Deen 1993 4/12 7/12 100% 0.38[0.08,1.83]

van Tets 1998 9/9 11/11   Not estimable

   

Total (95% CI) 21 23 100% 0.38[0.08,1.83]

Total events: 13 (), 18 ()  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.2(P=0.23)  

TPFR 100.1 1 PAR

 
 

Analysis 5.4.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal
repair (PAR), Outcome 4 Number of patients with adverse functional eAects.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 5/12 0/12 11.26[1.64,77.46]

TPFR 2000.005 100.1 1 PAR

 
 

Analysis 5.5.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal
repair (PAR), Outcome 5 Maximum resting anal pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -85 (24.3) 12 -84 (31.2) -1[-23.39,21.39]

TPFR 4020-40 -20 0 PAR

 
 

Analysis 5.6.   Comparison 5 Total pelvic floor repair (TPFR) versus
postanal repair (PAR), Outcome 6 Maximum squeeze pressure.

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -131 (34.7) 12 -123 (34.7) -8[-35.77,19.77]

TPFR 10050-100 -50 0 PAR
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Analysis 5.7.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal repair (PAR),
Outcome 7 Number of patients with no improvement in anal canal sensation (mA).

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1993 10/10 7/7 Not estimable

TPFR 10000.001 100.1 1 PAR

 
 

Analysis 5.8.   Comparison 5 Total pelvic floor repair (TPFR) versus
postanal repair (PAR), Outcome 8 Functional length of anal canal (cm).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1993 12 -4.7 (2.1) 12 -3.1 (1) -1.6[-2.92,-0.28]

TPFR 42-4 -2 0 PAR

 
 

Analysis 5.9.   Comparison 5 Total pelvic floor repair (TPFR) versus postanal repair
(PAR), Outcome 9 Number of patients with a decrease in maximum squeeze pressure.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

van Tets 1998 3/9 2/11 2.15[0.3,15.65]

TPFR 2000.005 100.1 1 PAR

 
 

Comparison 6.   Overlap sphincter repair versus end to end repair

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in in-
continence

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Number of patients failing to achieve full
continence

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Number of patients with no improve-
ment in faecal urgency

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Number of patients having to use imodi-
um

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

5 Number of patients with difficulty evacu-
ating

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Complications 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
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Analysis 6.1.   Comparison 6 Overlap sphincter repair versus end to end
repair, Outcome 1 Number of patients with no change in incontinence.

Study or subgroup Overlap repair end to end repair Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Tjandra 2003 3/11 3/12 1.13[0.17,7.24]

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 6.4.   Comparison 6 Overlap sphincter repair versus end to
end repair, Outcome 4 Number of patients having to use imodium.

Study or subgroup Overlap repair End-to-end repair Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Tjandra 2003 7/11 6/12 1.75[0.33,9.3]

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 6.5.   Comparison 6 Overlap sphincter repair versus end to
end repair, Outcome 5 Number of patients with diAiculty evacuating.

Study or subgroup Overlap repair End-to-end repair Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Tjandra 2003 2/11 0/12 6.58[0.28,153.74]

Favours treatment 5000.002 100.1 1 Favours control

 
 

Analysis 6.6.   Comparison 6 Overlap sphincter repair versus end to end repair, Outcome 6 Complications.

Study or subgroup Overlap repair End-to-end repair Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Tjandra 2003 4/11 1/12 6.29[0.58,68.42]

Favours treatment 1000.01 100.1 1 Favours control

 
 

Comparison 7.   Overlap sphincter repair versus repair and defunctioning

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change
in incontinence

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Number of patients failing to achieve
full continence

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

3 Number of patients with no improve-
ment in faecal urgency

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Cleveland Clinic Continence Score 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Maximum resting pressure 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Maximum squeeze pressure (cm wa-
ter)

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Number of sphincter related compli-
cations

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

8 Hospital stay (days) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 7.4.   Comparison 7 Overlap sphincter repair versus repair
and defunctioning, Outcome 4 Cleveland Clinic Continence Score.

Study or subgroup Repair only Defunctioning Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Hasegawa 2000 14 9.6 (6.8) 13 7.8 (5.5) 1.8[-2.85,6.45]

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 7.5.   Comparison 7 Overlap sphincter repair versus
repair and defunctioning, Outcome 5 Maximum resting pressure.

Study or subgroup Repair only Defunctioning Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Hasegawa 2000 14 71.3 (12.1) 13 67.3 (28.9) 4[-12.94,20.94]

Favours treatment 2010-20 -10 0 Favours control

 
 

Analysis 7.6.   Comparison 7 Overlap sphincter repair versus repair and
defunctioning, Outcome 6 Maximum squeeze pressure (cm water).

Study or subgroup Repair only Defunctioning Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Hasegawa 2000 14 100.7 (24.1) 13 106.4 (29.9) -5.7[-26.28,14.88]

Favours treatment 2010-20 -10 0 Favours control
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Analysis 7.7.   Comparison 7 Overlap sphincter repair versus repair and
defunctioning, Outcome 7 Number of sphincter related complications.

Study or subgroup Repair only Defunctioning Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Hasegawa 2000 3/14 5/13 0.44[0.08,2.38]

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 7.8.   Comparison 7 Overlap sphincter repair versus
repair and defunctioning, Outcome 8 Hospital stay (days).

Study or subgroup Repair only Defunctioning Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Hasegawa 2000 14 9.1 (4) 13 16.9 (4.1) -7.8[-10.86,-4.74]

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 8.   Overlap sphincter repair versus repair and biofeedback

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in
incontinence

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Number of patients failing to achieve
full continence

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Number of patients with no improve-
ment in faecal urgency

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Continence grading scale score at 12
months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Patient satisfaction score (VAS) at 12
months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Quality of life score - lifestyle at 12
months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

7 Quality of life score - Coping at 12
months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

8 Quality of life score - (less) depression at
12 months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

9 Quality of life score - embarrassment at
12 months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

10 Mean resting pressures (cm water) at 3
months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

11 Mean squeeze pressures (cm water) at
3 months

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 8.1.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 1 Number of patients with no change in incontinence.

Study or subgroup Repair only Repair+biofeedback Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Davis 2004 6/17 1/14 7.09[0.74,68.24]

Favours Repair only 2000.005 100.1 1 Favours Biofeedback

 
 

Analysis 8.2.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 2 Number of patients failing to achieve full continence.

Study or subgroup Repair only Repair+biofeedback Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Davis 2004 16/17 13/14 1.23[0.07,21.64]

Favours Reapir only 1000.01 100.1 1 Favours Biofeedback

 
 

Analysis 8.4.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 4 Continence grading scale score at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 9.1 (4.9) 14 7.4 (4.6) 1.75[-1.6,5.1]

Favours treatment 52.5-5 -2.5 0 Favours control

 
 

Analysis 8.5.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 5 Patient satisfaction score (VAS) at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -6.4 (2.9) 14 -8 (2.5) 1.59[-0.31,3.49]

Favours Repair only 52.5-5 -2.5 0 Favours Biofeedback
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Analysis 8.6.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 6 Quality of life score - lifestyle at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -3 (0.9) 14 -3.7 (0.4) 0.76[0.31,1.21]

Favours Repair only 21-2 -1 0 Favours Biofeedback

 
 

Analysis 8.7.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 7 Quality of life score - Coping at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -2.4 (1) 14 -3 (0.8) 0.58[-0.05,1.21]

Favours Repair only 21-2 -1 0 Favours Biofeedback

 
 

Analysis 8.8.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 8 Quality of life score - (less) depression at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -2.7 (0.9) 14 -3.5 (0.8) 0.75[0.16,1.34]

Favours Repair only 10.5-1 -0.5 0 Favours Biofeedback

 
 

Analysis 8.9.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 9 Quality of life score - embarrassment at 12 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -2.5 (1.2) 14 -3.3 (0.9) 0.83[0.12,1.54]

Favours Repair only 10.5-1 -0.5 0 Favours Biofeedback

 
 

Analysis 8.10.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 10 Mean resting pressures (cm water) at 3 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -57.5 (16) 14 -68.7 (20.2) 11.23[-1.79,24.25]

Favours repair only 2010-20 -10 0 Favours Biofeedback
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Analysis 8.11.   Comparison 8 Overlap sphincter repair versus repair and
biofeedback, Outcome 11 Mean squeeze pressures (cm water) at 3 months.

Study or subgroup Repair only Repair+biofeedback Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Davis 2004 17 -102 (32.8) 14 -120.2 (46.1) 18.18[-10.54,46.9]

Favours Repair only 5025-50 -25 0 Favours Biofeedback

 
 

Comparison 9.   Total pelvic floor repair with internal sphincter plication versus total pelvic floor repair

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change in
incontinence

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Number of patients failing to achieve
full continence

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3 Number of patients with no improve-
ment in faecal urgency

0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Incontinence score 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

5 Maximum resting anal pressure (cm/wa-
ter)

1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

6 Improvement in mucosal electrosensi-
tivity (mA)

1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

7 Rectal capacity (ml) 1   Mean Difference (IV, Fixed, 95% CI) Totals not select-
ed

8 Number of patients with no improve-
ment in functional length of anal canal

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

9 Number of patients with post-operative
complications

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not select-
ed

 
 

Analysis 9.4.   Comparison 9 Total pelvic floor repair with internal sphincter
plication versus total pelvic floor repair, Outcome 4 Incontinence score.

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1995 15 2.8 (1.7) 18 3.6 (1.8) -0.81[-2,0.38]

TPFR/ISP 42-4 -2 0 TPFR
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Analysis 9.5.   Comparison 9 Total pelvic floor repair with internal sphincter plication
versus total pelvic floor repair, Outcome 5 Maximum resting anal pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1995 15 -63.2 (18.5) 18 -86.9 (31.5) 23.69[6.37,41.01]

TPFR/ISP 5025-50 -25 0 TPFR

 
 

Analysis 9.6.   Comparison 9 Total pelvic floor repair with internal sphincter plication
versus total pelvic floor repair, Outcome 6 Improvement in mucosal electrosensitivity (mA).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1995 15 2.2 (8.7) 18 0.5 (6.6) 1.75[-3.61,7.11]

TPFR/ISP 105-10 -5 0 TPFR

 
 

Analysis 9.7.   Comparison 9 Total pelvic floor repair with internal sphincter
plication versus total pelvic floor repair, Outcome 7 Rectal capacity (ml).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Deen 1995 15 -189 (38.7) 18 -207.2 (60.5) 18.2[-15.93,52.33]

TPFR/ISP 5025-50 -25 0 TPFR

 
 

Analysis 9.8.   Comparison 9 Total pelvic floor repair with internal sphincter plication versus total pelvic
floor repair, Outcome 8 Number of patients with no improvement in functional length of anal canal.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1995 10/15 6/18 3.65[0.95,14.07]

TPFR/ISP 200.05 50.2 1 TPFR

 
 

Analysis 9.9.   Comparison 9 Total pelvic floor repair with internal sphincter plication versus
total pelvic floor repair, Outcome 9 Number of patients with post-operative complications.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Deen 1995 1/15 2/18 0.59[0.06,6.21]

TPFR/ISP 10000.001 100.1 1 TPFR
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Comparison 10.   Gluteus maximus transposition (adynamic) versus total pelvic floor repair

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients with no change
in incontinence

0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Number of patients failing to
achieve full continence

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

3 Number of patients with no im-
provement in faecal urgency

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

4 Incontinence score 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Number of patients with post-oper-
ative complications

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

6 Number of patients with adverse ef-
fects

1   Peto Odds Ratio (Peto, Fixed, 95% CI) Totals not selected

7 Maximum resting anal pressure
(cm/water)

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

8 Mucosal electrosensitivity (mA) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

9 Maximum squeeze pressure (cm/
water)

1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

10 Length of high pressure zone (cm) 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 10.2.   Comparison 10 Gluteus maximus transposition (adynamic) versus total
pelvic floor repair, Outcome 2 Number of patients failing to achieve full continence.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Yoshioka 1999 4/12 5/12 0.71[0.14,3.59]

GMT 10000.001 100.1 1 TPFR

 
 

Analysis 10.3.   Comparison 10 Gluteus maximus transposition (adynamic) versus total
pelvic floor repair, Outcome 3 Number of patients with no improvement in faecal urgency.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Yoshioka 1999 3/12 5/12 0.49[0.09,2.57]

GMT 10000.001 100.1 1 TPFR
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Analysis 10.4.   Comparison 10 Gluteus maximus transposition
(adynamic) versus total pelvic floor repair, Outcome 4 Incontinence score.

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Yoshioka 1999 12 7.7 (6.1) 12 6.6 (4.5) 1.1[-3.19,5.39]

GMT 105-10 -5 0 TPFR

 
 

Analysis 10.5.   Comparison 10 Gluteus maximus transposition (adynamic) versus total
pelvic floor repair, Outcome 5 Number of patients with post-operative complications.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Yoshioka 1999 3/12 0/12 8.94[0.84,95.48]

GMT 10000.001 100.1 1 TPFR

 
 

Analysis 10.6.   Comparison 10 Gluteus maximus transposition (adynamic) versus
total pelvic floor repair, Outcome 6 Number of patients with adverse eAects.

Study or subgroup     Peto Odds Ratio Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Yoshioka 1999 4/6 3/7 2.42[0.3,19.8]

GMT 10000.001 100.1 1 TPFR

 
 

Analysis 10.7.   Comparison 10 Gluteus maximus transposition (adynamic) versus
total pelvic floor repair, Outcome 7 Maximum resting anal pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Yoshioka 1999 12 -60.3 (16.5) 12 -63.4 (32.2) 3.1[-17.37,23.57]

GMT 5025-50 -25 0 TPFR

 
 

Analysis 10.8.   Comparison 10 Gluteus maximus transposition (adynamic)
versus total pelvic floor repair, Outcome 8 Mucosal electrosensitivity (mA).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Yoshioka 1999 12 10.8 (5.8) 12 12.7 (5.9) -1.9[-6.58,2.78]

GMT 105-10 -5 0 TPFR

 
 

Surgery for faecal incontinence in adults (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

39



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 10.9.   Comparison 10 Gluteus maximus transposition (adynamic) versus
total pelvic floor repair, Outcome 9 Maximum squeeze pressure (cm/water).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Yoshioka 1999 12 -92.7 (25.8) 12 -94.5 (50.3) 1.8[-30.18,33.78]

GMT 10050-100 -50 0 TPFR

 
 

Analysis 10.10.   Comparison 10 Gluteus maximus transposition (adynamic)
versus total pelvic floor repair, Outcome 10 Length of high pressure zone (cm).

Study or subgroup     Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Yoshioka 1999 12 -2.6 (0.9) 12 -2 (0.7) -0.6[-1.25,0.05]

GMT 21-2 -1 0 TPFR

 

W H A T ' S   N E W

 

Date Event Description

17 May 2013 New citation required but conclusions
have not changed

A literature search has been carried out and the text has been up-
dated. No new trials have been added but because there is now
a separate review on injectable bulking agents, this section has
been removed from the review with references to this review and
to the review on sacral nerve stimulation added.

17 May 2013 New search has been performed A literature search has been carried out and the text has been up-
dated. No new trials have been added but because there is now
a separate review on injectable bulking agents, this section has
been removed from the review with references to this review and
to the review on sacral nerve stimulation added.

 

H I S T O R Y

Protocol first published: Issue 2, 1999
Review first published: Issue 1, 2000

 

Date Event Description

2 June 2010 New citation required and conclusions
have changed

New studies on injectables added

18 July 2009 New search has been performed New literature search and additional relevant papers and reports
added

19 June 2006 New citation required and conclusions
have changed

Substantive amendment
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