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Therapy for faecal incontinence is readily divided into
non-surgical and surgical therapy. Selection of specific
therapy is based upon a number of considerations,
including the severity of incontinence and structural
integrity of the anal sphincter. 

Conservative therapy is most applicable to relatively
mild cases of incontinence. Biofeedback retraining
can be attempted for incontinence of any cause or
severity, as the therapy is painless and risk-free.
These treatments are discussed in detail elsewhere
in this monograph. 

The most widely accepted surgical therapy for faecal
incontinence is overlapping sphincteroplasty. Typical
of other well-established therapies, the evidence base
supporting this approach is paradoxically less robust
than that supporting more recent treatment options.
Sphincteroplasty is useful only in cases in which there
is an anatomic sphincter defect, and it has been
reported to provide satisfactory results in many case
series. However, several recent studies have now
shown that results of sphincteroplasty deteriorate with
time [1, 2]. 

A number of operations were developed in the early
to mid 20th century to provide a treatment option for
patients whose native sphincter was either intact but
weak or not reparable. Muscle transposition
procedures using either gluteus maximus or gracilis
were devised to create a functional biological neos-
phincter, but the approach did not gain widespread
popularity. The Parks postanal repair was devised in
1975 to treat patients with incontinence due to pelvic
neuropathy [3].

Dissatisfaction with available operations for faecal
incontinence led to development of a variety of novel
procedures during the last 20 years. The stimulated
(dynamic) graciloplasty and the artificial anal sphincter
were devised as salvage procedures for patients who
had failed or were not candidates for standard therapy.
A more recent approach is the use of sacral nerve
stimulation, which was adopted for this purpose from

its previously better-defined role in urinary voiding
dysfunction. Moreover, there has also been a trend
towards development of minimally invasive
approaches to faecal incontinence, such as the use
of injectable biomaterials.

Several important caveats apply to interpretation of
the results of surgery for faecal incontinence reported
in the literature. First, the vast majority of reports are
uncontrolled case series. Randomized controlled
studies are rare, and those reported include only small
numbers of patients [4]. Second, numerous quantitative
measures have been used to report outcomes, but only
recently have any of these been validated, such as
the Faecal Incontinence Quality of Life (FIQL)
instrument. Third, criteria for “successful” outcomes
have been variable and often arbitrary. Fourth, the
quality of data reported is variable, though it has
generally improved with the passage of time. Chart
review has been supplanted by patient questionnaires
and interviews by independent data auditors; daily
continence diaries, the most stringent form of data
collection, have become increasingly commonplace
(though not routine). Despite the fact that studies
using lax data collection are certain to report better
results than those using methodology that is more
stringent, of necessity, composite reviews of surgical
results include studies using various methods of data
collection. Finally, results are not always reported on
an intention to treat basis, particularly in the implantable
device literature. 

SEARCH METHODS

PubMed search was conducted to identify studies
published on the use of surgery for faecal incontinence
in children and adults. Keywords used were faecal
incontinence and surgery. Full text copies of studies
deemed to be potentially relevant were obtained.
Priority was given to systematic reviews, randomized
controlled trials, and controlled clinical trials; if those
were unavailable or inadequate, comparative
observational studies, case series, case reports and
narrative reviews were also included. Reviewers were
not blinded to the names of studies’ authors, institutions
or publications. In view of the nature of the guideline,
priority was given to the reports with large number of

INTRODUCTION

Surgery for Faecal Incontinence
R.D. MADOFF,

S. LAURBERG, K.E. MATZEL, A.F. MELLGREN, T. MIMURA, 
P.R. O’CONNELL, M.G. VARMA



1390

patients and long follow-ups assessing efficacy of
surgical interventions. Particular emphasis was placed
on those reporting techniques and functional outcome
including quality of life after an operation.

Non-English language papers were noted but excluded
from the review unless they contained an English-
language abstract providing sufficient information.

Anal sphincter repair is the term used to describe
primary repair of the anal sphincter mechanism
following direct trauma. The most common indication
is following childbirth and repair in this situation is
usually performed by the attending obstetrician.
Colorectal surgeons are more commonly involved in
primary repair of injury that is the result of blunt or
penetrating trauma. Occasionally, the anal sphincter
mechanism is damaged during anorectal surgery for
other pathology particularly surgery for anal fistula. 

In Western obstetric practice, the incidence of overt
anal sphincter injury (grade 3 or 4 tear) is low, 3- 5%
following primiparous delivery and 0.5-1% following
second and subsequent deliveries [5]. When
prospectively looked for with endoanal ultrasound,
the incidence of anal sphincter injury is higher [6, 7].
A meta-analysis of 717 vaginal deliveries found an
incidence of new anal sphincter defects of 27% in
primiparous and 9% in multiparous women using 2D
endo-anal ultrasound [8]. 3D ultrasonography suggests
that the incidence is somewhat less, perhaps 11%,
following primiparous delivery [9]. The risk factors for
sphincter injury include instrumental vaginal delivery,
prolonged second stage of labor, fetal macrosomia,
and a persistent occipto-position of the fetal head [7,
10-12]. Midline episiotomy is associated with higher
incidence of anal sphincter injury and the angle of
mediolateral episiotomy may also influence perineal
outcome [13]. A policy of restrictive use of episiotomy
may reduce the incidence of anal sphincter injury [14].

Obstetric injury of the perineum is classified as a first
degree tear if confined to vaginal epithelium and skin,
second degree if the perineal muscles are torn, third
degree if the anal sphincter muscles (external: EAS;
internal: IAS) are torn, (3a: less than 50% EAS torn;
3b: more than 50% EAS torn; 3c: IAS torn) or fourth
degree if both EAS and IAS and rectal or anal mucosa
are torn [15]. Primary repair of an obstetrical tear is
correctly termed anal sphincter repair and is usually
performed by the obstetrician immediately after delivery

most commonly in the delivery room under local or
epidural anesthetic. By tradition, the technique of
repair has been a direct oppositional repair of the
severed external anal sphincter. The internal anal
sphincter, if divided, is difficult to identify separately
and when separately repaired it is usually en block with
the anal canal mucosa in a complete or 4th degree
tear. 

There have been four randomized clinical trials [16-
19] and one meta-analysis [20] that have investigated
different techniques of immediate primary repair of
the external anal sphincter following obstetric injury.
There was a trend towards better outcome with an
overlap repair; however, the meta-analysis concluded
that it would be inappropriate to favor one type of
repair over another [20]. [LEVEL OF EVIDENCE: 1]
With regard to management of the internal anal
sphincter, Mahoney et al [21] have shown persistence
of an IAS defect to be adversely associated with
continence outcome in a series of 500 consecutive
women assessed following repair of a 3rd or 4th

degree tear. 

It has been suggested that primary anal sphincter
repair might be best performed by a colorectal surgeon
rather than an obstetrician [22]. Nordenstam et al [23]
concluded, in a single institution study of 156 women,
that technique and expertise impact on the outcome
of primary repair and that if needed, the repair could
be safely delayed until such expertise was available.
Soerensen et al [24] have found no adverse outcome
with delayed primary repair. [LEVEL OF EVIDENCE:
2]

There have been two randomized trials of post-
operative management of the bowel after primary
anal sphincter repair. These have shown benefit in use
of a laxative rather than a constipating regimen but
no advantage to the addition of a stool bulking agent
[25, 26]. [LEVEL OF EVIDENCE: 1]

Alteration in faecal continence occurs in approximately
13 - 17% of women following primiparous vaginal
delivery [6, 27, 28]. The prevalence is greater if urgency
of defecation is included as a symptom [7].
Incontinence to flatus has been reported in up to 27%
of 7,879 women surveyed 12 weeks after delivery
[29]. [LEVEL OF EVIDENCE: 2] The prevalence is
significantly higher in women who have undergone
anal sphincter repair. Fenner et al [30] found that
women who had sustained third and fourth degree
tears were more likely to have bowel incontinence
than women without anal sphincter injury 6 months
following delivery. This was more pronounced in
women with a history of 4th degree tear. Mahoney et
al [21] studied 500 consecutive women after repair of
a recognized 3rd or 4th degree tear and found some
alteration in continence in 50% at 3 months post
partum. The median Cleveland Clinic Continence
score [31] in this cohort was 2 (range 0-19) and 4.4%
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had a score >9, a score deemed to be socially
disruptive [32]. [LEVEL OF EVIDENCE: 2]

Management of subsequent labor following a previous
anal sphincter tear must take account of obstetric risk
factors, symptoms of incontinence and patient
preferences. Harkin et al [12] found an approximately
5 fold increase in the incidence of recurrent sphincter
tear compared to the incidence of first sphincter injury
during second labor. Fynes et al [33] found that women
with altered continence after first vaginal delivery were
at risk of deterioration if delivered vaginally on their
second pregnancy. Caesarian delivery before the
onset of the second stage of labor was found to be
protective [33]; however, in a systematic review, Nelson
et al [34] found that pregnancy rather than delivery was
a more important indicator of post partum continence.
[LEVEL OF EVIDENCE: 3]

A number of studies have looked at long term
outcomes after repair of a 3rd or 4th degree tears
and all have shown an increasing prevalence of
continence disorders with age. These findings parallel
those of the general population of parous women who
have not had a recognized tear [35-37]. Eogan et al
[38] found in a study of women 10, 20 and 30 years
following delivery that onset of menopause was the
most significant determinant of symptoms, whereas
Mous et al [39] found the incidence of incontinence
increased with age irrespective of menopausal status.

Fornell et al [40] found that subjective and objective
anal function after an sphincter injury deteriorates
with time and subsequent deliveries. A persistent
defect in the internal anal sphincter was found to be
an important determinant, an observation supported
by Mahony et al [21]. [LEVEL OF EVIDENCE: 3]

The term anal sphincteroplasty is used to describe
secondary or delayed reconstruction of the anal
sphincter musculature, injury to which has either not
been recognized at the time of injury or the outcome
of primary repair has been unsatisfactory. Anterior
sphincteroplasty is the most common type of
reconstruction performed because of the association
with obstetric injury. In this situation, the anal sphincter
muscles and perineal body have separated, leaving
a large defect in the anterior quadrant with horseshoe
type configuration to the anal sphincter mechanism.
Occasionally, the defect is such that the anal and
vaginal mucosa have healed to form a cloacal defect.
Anal sphincter defects related to previous anal fistula
surgery or direct trauma are usually less complex and
are not associated with a deficient perineum. The
results of sphincteroplasty are shown in Table 1 [1,
2, 41-56]. 

II. SPHINCTEROPLASTY

Table 1. Published results of anal sphincteroplasty since 1990, including series with 50 or more

Authors (ref) Year Number of patients Follow-up Continent %
(months) (excellent / good)

Fleshman et al [41] 1991 55 12 72

Engel et al [42] 1994 55 15 79

Londono-Schimmer et al [43] 1994 94 60 50

Oliveira et al [44] 1996 55 29* 71

Gilliland et al [45] 1998 77 24* 55$

Young et al [46] 1998 54 18* 86$

Malouf et al [1] 2000 55 77 49

Karoui et al [47] 2000 74 40 47

Osterberg et al [48] 2000 51 12 58

Morren et al [49] 2001 55 40 56

Tan et al [50] 2001 50 28 50

Halverson and Hull [2] 2002 71 69 25

Bravo Gutierrez et al [51] 2004 130+ 120 6

Norderval et al [52] 2005 71 27 41

Zorcolo et al [53] 2005 93 70* 55

Trowbridge et al [54] 2006 86 67 11

Barisic et al [55] 2006 65 80* 48

Madoff [56] 2004 891 66

#  metanalysis    * Median follow-up     +  130/190 available for 10 year follow-up    $ defined as “successful” 
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The decision to perform anal sphincteroplasty is a
function of symptoms and the anatomical extent of the
sphincter defect [56]. In assessing symptoms, one of
several continence scores should be used [31, 57, 58].
The two most commonly applied are the Cleveland
Clinic Continence Score [31] and the St Mark’s
Continence Score [59]. In addition, a quality of life
instrument should be applied [32]. Endoanal ultrasound
is helpful in defining the extent of anal sphincter injury.
3D endoanal ultrasonography may provide further
information [9]. Pelvic floor assessment using fMRI [60]
or multiple contrast defecating proctography [61] is
valuable in the assessment of a more global pelvic floor
injury. [LEVEL OF EVIDENCE: 4]

Other causes of disordered continence should be
excluded, e.g., inflammatory bowel disease, colorectal
cancer and neurological lesions. Patients with
background IBS are more likely to be symptomatic than
those more predictable bowel habit and equivalent
anal sphincter defects [62]. Pelvic floor electrophy-
siological assessment, while not essential, should be
comprehensive and not confined to measurement of
pudendal nerve terminal motor latency [63].

For symptomatic patients with a less than one quadrant
anal sphincter defect, a trial of dietary modification,
stool regulating drugs and physiotherapy is
appropriate. There are limited data regarding the role
of biofeedback with or without electrical augmentation
[64, 65]; however, a recent Cochrane review concluded
there were insufficient data to allow definitive
assessment [66]. 

For patients with a more than one quadrant anal
sphincter defect, anal sphincteroplasty is appropriate
[4, 15, 56]. Preoperative counseling should identify post
operative wound healing as the most common difficulty.
The majority of patients can expect significant
improvement in continence after the procedure, with
a mean of 66% reporting excellent or good results in
the short term [56]. [LEVEL OF EVIDENCE: 3]
Concomitant repair of a cloacal defect or vaginal
fistula should be undertaken [67, 68]. There is no
evidence that a defunctioning colostomy improves
outcome.

Anal sphincteroplasty can be performed in the
lithotomy or in the prone jack-knife position. Full bowel
preparation is often performed but not mandatory,
although most surgeons at a minumum would give a
cleansing enema pre-operatively. The conventional
incision is an inverted ‘V’ that may be closed as an
inverted ‘Y’ as described by Parks [69]. If anterior
levatorplasty and particularly if rectocele repair is
contemplated, then a posterior fourchette incision
with the patient in lithotomy may have advantages
[50]. The external anal sphincter is usually repaired
using an overlapping technique without separate
identification and repair of the internal anal sphincter
[15]. There has been one small randomized trial of

direct versus overlapping sphincteroplasty which
showed similar outcomes [70].

Initial success of sphincteroplasty is related to whether
the anal sphincter defect is corrected [42, 71]. Early
failure is usually associated with a persisting defect,
identifiable using endoanal ultrasound [72]. This may
be amenable to a further attempt at repair [71, 73, 74].
There is, however, increasing evidence that continence
outcomes deteriorate with long-term follow-up [15,
56]. In the largest study reported to date, Bravo
Gutierrez et al [51] found that only 6% of patients
retained full continence 10 years following anal
sphincteroplasty. The effect of age at time of operation
on long-term function is controversial [75, 76]; however,
long-term atrophy of the sphincters may be relevant
[15]. [LEVEL OF EVIDENCE: 2]

Pre-operative physiologic testing may be helpful in
the overall management of patients with faecal
incontinence. However, the value of anal manometry
and pelvic floor electrophysiological assessment as
prognostic indicators for outcome following
sphincteroplasty is controversial. There are no
established parameters that reliably predict outcome
following sphincteroplasty [77, 78]. 

Postanal repair was first reported by Sir Alan Parks
in 1975 [3]. This procedure was designed to increase
the length of the anal canal, restore the anorectal
angle and re-create the flap valve mechanism, which
at the time was thought essential for maintaining
faecal continence. Success rates ranged from 15%
to 83%, depending on the definition of the success,
the length of follow-up, and possibly the cause of
incontinence. The published studies regarding postanal
repair include two systematic reviews of randomized
controlled trials (level 1) [4, 79], two randomized
controlled trials (level 1 [80] and 2 [81]), two non-
randomized cohort studies (level 2) [82, 83], 8 case
series of good quality (level 3) [84-91] and 10 case
series of poor quality (level 4) [3, 92-100]. The results
of postanal repair are shown in Table 2 [3, 80-100].

Subsequent observational studies with a median
follow-up of more than 5 years revealed that
continence deteriorated with time. Despite 60% to
80% of patients reporting persisting improvement,
only one-third were actually continent to liquid or solid
stool [86, 89, 100]. Even in the most recent study
reporting the “long-term” outcome of postanal repair
[91], only 23% were continent to liquid or solid stool,
while 68% improved symptomatically with a median
follow-up of 3 years. Possible explanations for
deterioration of continence following initial improvement
included unrecognized denervation and/or muscular
injury of the sphincter and pelvic floor musculature,

III. POSTANAL REPAIR
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and the presence of occult anal sphincter disruption,
particularly in the studies reported before endoanal
ultrasonography or magnetic resonance imaging were
available. Moreover, physiological and radiological
evaluations before and after postanal repair have not
demonstrated consistent changes in anal canal length,
resting pressure, voluntary contraction pressure,
anorectal sensitivity and movement of the anorectal
angle [81-84, 101]. These reports of increasingly poor
outcomes have diminished the popularity of this
procedure significantly. [LEVEL OF EVIDENCE: 3]

Deen et al [80] in a randomized controlled trial
comparing three procedures in 36 women with
neuropathic faecal incontinence, found that complete
continence was achieved in 42% of patients after
postanal repair, 33% after anterior levatorplasty, and
67% after total pelvic floor repair. In contrast, van Tets
et al [81] conducted a randomized controlled trial
comparing postanal repair and total pelvic floor repair
in 20 women with neurogenic faecal incontinence.
Complete continence to solid or liquid stool was
achieved in 27% of patients after postanal repair and
in 22% after total pelvic floor repair.

A variety of muscle transposition procedures have
been devised for the treatment of faecal incontinence.
Early efforts focused upon the use of transposed
skeletal muscle to supplement the function of a weak
or disrupted anal sphincter. Early in the 20th century,
a number of surgeons utilized gluteus maximus
muscle, transposed in a variety of configurations, to
create a neosphincter [102, 103]. In 1952, Pickrell et
al [104] described the use of transposed gracilis
muscle to create a neosphincter for incontinent
children.

Published series of gracilis transposition are
uncontrolled and demonstrate variable success rates
[105-114]. [LEVEL OF EVIDENCE: 3] One study
reviewed the functional results of graciloplasty
longitudinally in 22 patients followed for a median 63
months [115]. 18 patients (81%) were improved at 6
months, though only one regained normal continence.
Results deteriorated in 5 patients during subsequent
follow up. Bilateral gracilis transposition has been
used successfully in several small series [106, 116]. 

Success rates following gluteus transposition have
likewise been variable [117-121]. [LEVEL OF
EVIDENCE: 3] A prospective randomized trial in
women with post-obstetric neuropathic incontinence
showed similar significant degrees of improvement
following both gluteus maximus transposition and
total pelvic floor repair [122]. A recent retrospective
review of 25 gluteoplasty patients reported restoration

of continence in 18 patients (72%) and partial
restoration in an additional 4 patients (16%). Donor-
site and peri-rectal complications occurred in 16
patients (64%) [123].

The transposition of the gracilis muscle to reconstruct
the anal sphincter was first performed in children in
1952 [104]. The blood supply is primarily from a single
proximal artery that allows excellent mobility for
transposition [124]. Successful electrical stimulation
of a previously transposed gracilis muscle was first
reported in 1988 [125], and case series from 2
independent centers were simultaneously reported
in 1991 [126, 127]. Baeten et al [126] showed improved
continence in 8 of 10 patients; Williams et al [127] in
12 of 20. 

Even after successful muscle transposition, functional
outcomes are limited by two physiological factors.
First, patients are unable to consciously maintain tonic
contraction of their neosphincters over long periods
of time. Furthermore, even if patient volition were not
a problem, gracilis muscle is poorly suited to tonic
contraction. While the external anal sphincter
comprises predominantly slow-twitch, fatigue-resistant
type I fibers, the gracilis muscle comprises predomi-
nantly type II, fast-twitch fibers that are rapidly fatigable
[128]. Graded electrical stimulation transforms type II
into type I muscle fibers [129], and use of an
implantable electrical pulse generator has been shown
to convert transposed gracilis to a muscle with
predominantly type I fibers [126-128]. The gracilis
muscle is well suited to electrical stimulation due to
the relatively constant proximal location of the
neurovascular bundle, which is easily identified at
surgery [130].

The results of stimulated graciloplasty are shown in
Table 3 [131-141]. [LEVEL OF EVIDENCE: 2] In
1995, Baeten reported his results in 52 patients, with
38 (72%) becoming continent after surgery [131]. In
a subsequent paper by this group published in 2003,
200 patients followed for a median of 261 weeks were
reported [139]. The overall success rate was 72%.
Patients with incontinence due to trauma had the best
results (82% success), while patients with incontinence
due to congenital anorectal malformation had the
worst results (52% success). 138 complications were
reported, including disturbed evacuation in 32 patients
(16%), infection in 24 (12%), pain in 16 (8%) and
pulse generator displacement in 12 (6%). Ten patients
(5%) had anorectal perforations, 7 of whom eventually
obtained a successful outcome. Rosen et al [142]
reported restoration of continence in 9 of 10 patients
treated by dynamic graciloplasty using a “split-sling”
wrap configuration. Sielezneff et al [143] treated 16

V. STIMULATED MUSCLE
TRANSPOSITION 

IV. NON-STIMULATED MUSCLE
TRANSPOSITION
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patients and 13 had improved continence. However,
8 patients suffered morbidity, resulting in 33
subsequent admissions and 23 reoperations. 

Three multicenter prospective trials of dynamic muscle
plasty have been performed to date [134-136]. In
each of these studies, patients served as their own
controls. No randomized prospective trials have been
performed. 

Madoff et al studied 139 patients from 12 centers,
128 of whom had gracilis wraps and 11 gluteus wraps.
[134] Of those patients, 104 were treated for faecal
incontinence, and 35 underwent total anorectal
reconstruction following abdominoperineal resection
for cancer. Success rates for graciloplasty were 71%
for patients with acquired incontinence and 50% for
those with incontinence due to a congenital
abnormality. There were a total of 138 complications
for the entire group. Wound complications (41 major
and 35 minor) were both the most prevalent and the
most consequential. Other complications included
pain in 28 patients (22%), hardware problems in 14
(11%) and tendon detachment in 4 (3%). Centers with
significant prior experience with the procedure had
substantially fewer major wound complications (17.4
vs. 33.1%) and significantly higher success rates
(80% vs. 47%). 

Mander et al [135] reported the results of dynamic
graciloplasty in 64 patients with refractory faecal
incontinence treated at 7 centers. There were 24
infectious complications, 5 of which involved perineal
wound breakdown and 3 of which required reoperation.
44 (69%) patients became continent to solid stool 1
month following stoma closure. Evacuation problems
developed in 16 patients (25%), and this lead to failure
in 14. At a median of 10 months follow-up, 29 patients
had a good functional result. 

Baeten et al [136] reported the results of dynamic
graciloplasty in 123 patients treated at 20 centers as
part of the Dynamic Graciloplasty Therapy Study
Group (DGTSG). The aims of this study were to assess
both the safety and efficacy of this treatment; 189
adverse events occurred in 91 patients, including one
death due to pulmonary embolism. There were 18
major and 31 minor infectious complications. There
were 42 instances of therapy-associated pain,
occurring variably in the donor leg, at the anal canal,
or at the device site. There were 11 lead dislodgements
but no problems with lead breakage or pulse generator
malfunction. A follow-up study showed full or partial
recovery from these complications in 87% of patients.
[137] This study, in contrast to others, was based
upon data from daily continence diaries. A successful
result (defined as a 50% or greater decrease in
incontinent events in patients without pre-existing
stomas) was achieved in 63% of patients after one
year. Another follow-up of this patient cohort
demonstrated stable success rates at 18 months
(55%) and 24 months (56%) [138]. Statistically
significant improvements in the physical and social
function scales of the SF-36 were also recorded at 12
months. 

A multicenter retrospective trial from Belgium using
dynamic graciloplasty treated 60 patients with 27
failures [140]. Continence was achieved in 78% of
the group. However, more than half (26 patients)
required the use of antegrade continence enemas or
other measures to maintain continence. Seven patients
had a permanent stoma constructed. Seventy-five
complications occurred with 61 total reoperations.
Loss of muscle stimulation occurred in 22 patients; 10
were due to issues specific to the stimulator and leads,
4 were due to technical failure of the muscle wrap.
Functional outcome was directly associated with a

Table 3. Dynamic Graciloplasty: General measures of continence 

Authors (ref) Year Number of patients Follow-up Percentage continent*

Baeten et al [131] 1995 52 25.2 months (mean) 73

Geerdes et al [132] 1996 67 32.4 months (mean) 78

Cavina et al [133] 1998 31 37.8 months (mean) 85

Madoff et al [134] 1999 131 24 months (median) 66

Mander et al [135] 1999 64 16 months (median) 69

Baeten et al [136] 2000 123 23 months (mean) 74

Wexner et al [138] 2002 83 24 months 53

Rongen et al [139] 2003 200 16.3 months (median) 72

Pennickx et al [140] 2004 60 48 months (median) 55

Tillin et al [141] 2006 49 43 months (median) 70

* variable definitions; does not necessarily denote perfect continence. Issues of divergence in technique arose from these studies,
each of which has seen increasing consensus in the literature despite a lack of randomized trial data. Thus, intramuscular (vs.
epineural) electrodes are now universally employed, and diverting stomas and ‘vascular delay’ prior to muscle transposition are no
longer utilized. 
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maintenance of stimulation and initiation of stimulation
within 50 days of surgery.

Very few studies have examined the long term results
with dynamic muscle wraps. Thornton et al [144]
reported on the 5-year follow up of 38 patients who
had undergone dynamic graciloplasty. Of the 33
patients available for follow-up by telephone interview,
obstructive defecation was a problem for 11% of the
cohort and 16% had been converted to a permanent
colostomy. Of those with a functioning graciloplasty
(22 patients) who reported a faecal incontinence score
of less than 12 (range 0-24), 50% reported problems
with obstructive defecation and 64% felt their bowel
habits had negatively impacted their quality of life.
Long-term complications were primarily related to
stimulator issues; ten patients required 15 operations
to replace stimulator components. However, 72% of
patients reported pain, swelling or paresthesias of
the donor leg and 27% reported sexual dysfunction.

Tillin et al [141] performed a prospective case-
comparison study of 49 patients who had a dynamic
graciloplasty and 87 patients who either refused the
surgery or were not offered the surgery. The primary
outcomes evaluated were symptoms, quality of life,
anxiety, and depression. Of the treated group, the
procedure failed completely in 15 patients. At two
year follow-up, two-thirds of patients were either never
or rarely incontinent to liquid or solid stool. Up to 50%
of patients with a satisfactory outcome reported
disordered evacuation and 8 other patients were
deemed failures due to this problem. In comparison
to the 87 patients who did not undergo treatment,
there were significantly more patients in the dynamic
graciloplasty group who reported a greater than 20%
improvement in their incontinence scores. However,
the treated group also had a significantly worse pain
as assessed on a validated pain scale. 

Chapman et al [145] performed a systematic review
of dynamic graciloplasty for faecal incontinence on
behalf of the Australian Safety and Efficacy Register
of New Interventional Procedures- Surgical (ASERNIP-
S). The authors reviewed 37 original articles published
between 1991 and October 2000. All of the papers
were judged to be of low-evidence quality, as all but
one paper were case series, and the sole comparative
study utilized historical controls. Mortality excluding
cancer deaths was 1% (95% confidence interval 1-3%)
and morbidity 1.12 (95% CI 0.14 - 2.08) events per
patient. Success was variably defined between studies,
but was reported as ranging from 42-58%. The
ASERNIP-S Review Group determined that “the safety
of the procedure cannot be determined at the present
time due to an incomplete and/or poor-quality evidence
base” and that “efficacy is established.” Tan et al [146]
examined three treatments for faecal incontinence
including dynamic graciloplasty, artificial bowel
sphincter and end stoma. They concluded that the
most cost effective intervention was an end stoma, the

artificial bowel sphincter was most cost-effective after
10 years and that dynamic graciloplasty should only
be considered as an alternative in highly specialized
centers. 

Artificial sphincters have been used for the treatment
of urinary incontinence since 1973 [147]. A success
rate of 79% with a mean follow-up of 7.2 years has
been reported. The device (AMS Sphincter 800®

Urinary Control System, American Medical Systems,
Minnesota, USA) and its subsequent modifications
is a totally implantable system consisting of 3 parts:
an inflatable occlusive cuff that is implanted around
the native sphincter, a pressure-regulating balloon
that is implanted in the prevesical space, and a control
pump that is implanted in the labia majora or the
scrotum. In 1987, Christiansen & Lorentzen [148]
applied this device to a patient with faecal incontinence.
The patient had an excellent result with no
complications at a follow-up of three months. 

Early promising results [149] prompted the modifi-
cations of the AMS Sphincter 800®, which eventually
culminated in the development of Acticon
Neosphincter® (American Medical Systems,
Minneapolis, USA) that was specifically designed for
faecal incontinence and became available in May
1996.

The published studies evaluating the safety and
effectiveness of the newest sphincter system (Acticon
Neosphincter®) include one randomized controlled
trial (level 1) [150], one non-randomized cohort case
control study (level 2) [151], 9 non-randomized cohort
studies (level 2) [152-160], three systematic reviews
of various types of studies with some heterogeneity
(level 3) [161-163], one retrospective case control
study (level 3) [164], 3 case series of good quality
(level 3) [165-167], 4 case series of low quality (level
4) [168-171], and 3 case reports (level 4) [172-174].
The results of these studies except for case reports
are shown in Table 4 [150-160, 164-171]. Two studies
by Romano et al [175, 176] and two case reports
[177, 178] were excluded from the analysis because
artificial anal sphincters in those studies were not
implanted for faecal incontinence, but as a part of
total anorectal reconstruction in patients who had
abdominoperineal resection for rectal cancer. [LEVEL
OF EVIDENCE: 2]

No mortality was reported, but overall complication rate
varied between 11 and 87%. Surgical site infections
(9 to 58%) and erosion of the adjacent skin (6 to 32%)
were common. Up to 46% of patients underwent
revisional surgery, and the proportion of patients with
a functioning device at the time of evaluation after
follow-up of between 6 and 34 months ranged between

VI. ARTIFICIAL ANAL SPHINCTER
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24 and 100%, with up to 67% patients having their
devices explanted. Most of the patients (78 to 100%)
with a functioning device were continent to solid stool,
56 to 95% were continent to solid and liquid stool,
and 22 to 67% were completely continent. The success
rate in patients with a functioning device was 44 to
100%, and the intention-to-treat success rate was 41
to 83%. Studies of smaller number of patients or
shorter follow-up period tend to report better outcomes.

Wong et al [156] has reported the largest, multicenter
prospective trial to date. Of 115 patients, 75 patients
(65%) retained a functioning device after a median
follow-up of 12 months. Overall complication rate was
87%. Forty-six percent of patients underwent revisional
surgery and device explantation was required in 37%.
Thirty patients (40%) experienced obstructed
defecation with 21 reporting to have been impacted.
A successful outcome was achieved in 85% of the 61
patients with a functioning device, while the intention-
to-treat success rate was 54%. 

With a longer follow-up period of presumably 5 years,
Altomare et al [171] reported a poorer and
“disappointing long-term” results. In their initial report
of 28 patients in 2001 [166], 21 patients (75%) retained
a functioning device with a median follow-up of 19
months. The success rate in patients with a functioning
device was 76%, and the intention-to-treat success
rate was 50%. In their follow-up study of the 21 patients
who retained the device in their initial report, a further
4 patients had the device removed, because of
mechanical failure (2), late infection (1) or untreatable
obstructed defecation (1). Out of the 17 patients who
continued to have an implanted device, 14 were
available for long-term evaluation. Out of the 14
patients, 5 had a revision operation, and 8 no longer
activated the device because of obstructed defecation
(7) or anal pain (1). Obstructed defecation occurred
in 7 patients, who were unable to defecate without an
enema. Although 8 patients were reasonably continent
to stool, 5 of them were significantly constipated. Over
all, out of the initial 25 patients for whom longer follow-
up was available, only 6 patients (24%) retained a
functioning device, and a good functional result was
achieved only in 3 (50%) out of the 6 patients, while
the intention-to-treat success rate was only 12%.

O’Brien et al [150] conducted a prospective randomized
controlled trial, comparing the artificial anal sphincter
(AAS) and a program of supportive care (SC). Out of
the 7 patients who underwent the implantation surgery,
6 (86%) retained a functioning device after a 6 month
follow-up with complication rate being 43%. The
Cleveland Clinic Faecal Incontinence (CCF-FI) score
(0: full continence – 20: worst incontinence) significantly
decreased from a preoperative mean of 19.0 +1.2 to
a postoperative mean of 4.8+4.0 in the AAS group,
while it did not change in the 7 patients of SC group
with an initial mean of 17.1+2.3 and a final mean of
14.3+4.6 at 6 months.

Ortiz et al [151] performed a non-randomized cohort
case control study, comparing the AAS and the
dynamic graciloplasty (DG). Out of the 8 patients who
underwent AAS implantation, 5 (63%) continued to
have a functioning device after a median follow-up of
44 months with 75% complication rate. Out of the 8
patients who underwent DG, 4 (50%) retained the
stimulator after a median follow-up of 39 months with
63% complication rate. The median CCF-FI score
significantly decreased from 16 to 8 in the AAS group,
while it did not change from 18 to 18 in the DG group.

A retrospective case control study was reported by da
Silva et al [164], comparing the AAS and the gracilis
neosphincter (GN) procedure in patients with
imperforate anus. All of the 11 patients who underwent
the AAS retained a functioning device after a mean
follow-up of 12 months with complication rate being
45%. In the 5 patients who underwent the GN, the
complication rate was 60% after a mean follow-up of
38.8 months. The mean CCF-FI score significantly
decreased in both groups (AAS: before 18 vs. after
7.5; GN: 17.4 vs. 9.4).

There is another artificial sphincter developed and
reported by Hajivassiliou et al [179]. Different from
the artificial anal sphincter (AAS), Acticon®, this
prosthetic bowel sphincter (PBS) is implanted around
the rectum at the supralevator plane through an
abdominal approach. Finlay et al [180] implanted the
PBS in twelve patients with severe faecal incontinence.
At a median follow-up of 59 (range 30–72) months,
nine of the 12 patients had a functioning device. There
were no device-related infective complications after
the initial operation, but one patient developed
pseudomembranous colitis and had the device
removed. The PBS was effective in restoring
continence in ten of 11 patients. Median (range)
Cleveland Clinic continence scores improved from
16 (7–20) before to 3 (0–7) after surgery. In two
patients, the device was eventually removed owing to
infection after revisional surgery that was performed
due to the displacement of the sphincter component.

The PBS has two potential advantages over the AAS:
it may cause less infective complications due to its
sterile transabdominal implantation, and it can be
applied to a severely incontinent patient with major
perineal tissue loss. On the other hand, possible
disadvantages include the need for a transabdominal
implantation and the possibility of a severe pelvic or
intraabdominal infection should an erosion occur.

At present the AAS is more widely used, and its safety
and efficacy have been examined by many institutions.
The PBS may have some place as an artificial
sphincter because of its apparent advantages over the
AAS, but its safety and efficacy need to be investigated
extensively before widespread implantation is
undertaken.
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Sacral nerve stimulation (SNS) was first applied for
the treatment of faecal incontinence in 1994 by Matzel
et al [181] in patients with functional deficits of the
anal sphincter but no morphologic defect. The concept
of recruiting residual function of an inadequate
anorectal continence organ by electrostimulation of its
peripheral nerve supply, i.e. the sacral spinal nerves,
was adapted from the field of urology in the early
1990’s [182], where it has been used since 1981
[183]. The rationale for applying sacral nerve
stimulation (SNS) to faecal incontinence was based
on both clinical observations and anatomic
considerations (from the former, the beneficial effect
on bowel habits and anorectal continence function
and increased anorectal angulation and anal canal
closure pressure seen in urologic patients; from the
latter, the demonstration by dissection of a dual
peripheral nerve supply of the striated pelvic floor
muscles that govern these functions [182] with the
sacral spinal nerves being the most distal common
location of this dual nerve supply. It was hypothesized
that stimulating the sacral spinal nerves could both
enhance physiologic function and improve the
symptoms of faecal incontinence. 

1. TECHNIQUE

SNS has become a minimally invasive technique with
low morbidity. The surgical technique can be divided
into two stages:

As no other predictors of SNS outcome exist at
present, patients are uniformly selected for operative
implantation of a permanent neurostimulation device
on the basis of clinical improvement during test
stimulation. This first stage, termed percutaneous
nerve evaluation (PNE), is used to confirm a
satisfactory nerve response and then evaluate the
clinical effect of stimulation prior to the implantation
of a permanent device. Therapeutic trial stimulation
is performed for a one to three-week period, a time
period sufficient to prove its therapeutic effect -
commonly considered if the frequency of episodes of
faecal incontinence documented by bowel-habit diary
is alleviated by at least 50% and if the improvement
is reversible after discontinuation. Two technical
options are used for subchronic percutaneous nerve
evaluation (PNE): a temporary, percutaneously placed,
test stimulation lead (or multiple leads) that will be
removed at the end of this phase; or operative
placement of a quadripolar lead, the so-called “foramen
electrode” close to a target nerve. This electrode can
stay in place and be used for permanent stimulation,
if the test stimulation is effective. Today most commonly
this foramen electrode is placed by a minimally invasive
technique that uses a foramen electrode with a
modified anchoring device, the so-called “tined lead”

placed through a trochar. For screening, both types
of leads are connected to an external pulse, the latter
with a percutaneous extension cable.

The second stage is implantation of a permanent
electrode and neurostimulator if screening is
successful. Those with a temporary lead require
simultaneous implantation of the pulse generator and
the quadripolar lead, most commonly as a tined lead
procedure. Those with a foramen electrode already
in place for screening will undergo removal of the
percutaneous extension before placement of the pulse
generator (so-called “two-stage implant” [184]).
Bilateral placement of foramen electrodes remains
the exception, based either on improved outcome of
bilateral stimulation during the screening phase [185]
or on conceptual considerations [186]. The pulse
generator is placed subcutaneously in the abdominal
wall or gluteal area. The pulse generator is activated
and stimulation parameters are set early after surgery
by telemetry. The pulse generator can be deactivated
by the patients with a small, handheld device
commonly referred to as a “patient programmer.” 

2. PATIENT SELECTION AND INDICATIONS

Today, a variety of causes leading to faecal
incontinence can be treated with SNS. During the
initial SNS experience, only patients presenting with
deficient function but no morphologic defect of the
striated anal sphincter and levator ani were eligible for
treatment. [182, 187, 188], However, because of the
high predictive value of the test-stimulation,
investigators took a more pragmatic, trial and error
approach to subsequent patient selection. Patients
are now selected for SNS based upon PNE results
rather than conceptual considerations of the potential
mechanism of action. Test stimulation is indicated,
not by an underlying physiologic condition, but by the
existence of an anal sphincter with reduced or absent
voluntary squeeze function and existing reflex activity,
indicating an intact nerve-muscle connection
(confirmed by intact anocutaneous reflex activity or by
muscular response to pudendal stimulation with the
St. Mark’s electrode) [187]. 

At present, the test stimulation is the only reliable
modality to select patients who will likely benefit from
permanent therapeutic stimulation. Two studies
focused on potential predictors of success of SNS: In
a study by Gourcerol et al [189], age was the only
variable related with success of temporary stimulation.
In patients with a permanent implant, neurologic
disorders, delay of the left bulbocavernosus reflex
and a prolonged or absent bulbocavernous reflex
were more frequent in patients with successful
outcome. In another cohort analysis, the need for
repeated temporary procedures was associated with
failure during the screening in univariate and
multivariate analysis [190]. A low threshold to obtain
motor response during temporary lead placement

VII. SACRAL NERVE STIMULATION
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was revealed to be associated with improved outcome
only in univariate, but not in multivariate, analysis.
Evidence of anal sphincter injury was related to a
greater risk of failure during temporary testing, but
not with permanent implant.

Contraindications to SNS include pathologic conditions
of the sacrum preventing adequate electrode
placement (such as spina bifida), skin disease at the
area of implantation, anal sphincter damage requiring
a sphincter substitute (e.g. artificial bowel sphincter,
dynamic graciloplasty), trauma sequelae with
micturition disorders or low bladder capacity,
pregnancy, bleeding complications, psychological
instability, low mental capacity, and the presence of
a cardiac pacemaker or implantable defibrillator. 

3. MECHANISM OF ACTION

The mechanism of action of SNS remains uncertain.
Clinical outcome of SNS has been seen to correlate
with results of anorectal physiology studies, but the
effect of chronic stimulation varies greatly among
published reports [187, 188]. Data are in part
contradictory and inconclusive and sometimes not
reproducible. The effect appears to be somatomotoric
[191-198], somatosensoric [191], based on changes
in the autonomic nervous system [191, 193, 199],
and not limited to the continence organ per se, but also
affecting the central nervous system [200]. Qualitative
changes in anal and rectal motility, reduction of
spontaneous rectal motility complexes [201, 202],
and spontaneous anal sphincter relaxation [201] have
been recorded during SNS. An effect on the mucosal
neurochemistry during SNS has also been shown
with elevation of Substance P and TRPV1 levels [203].
The relevance of each of this effects has not been
proven in specific pathophysiological conditions. The
mechanism of action is most likely multifactorial and
different depending on the underlying condition.
[LEVEL OF EVIDENCE: 4]

4. OUTCOME

The results of permanent SNS following the initial
and pragmatic, trial-and-error, patient selection process
are shown in Table 5 [186, 191-194, 204-220]. Most
studies have represented patients with very
heterogeneous pathophysiologic conditions. Most
commonly, clinical outcome is reported as an
improvement in incontinent episodes or days with
incontinence during the period of observation, changes
in Cleveland Clinic incontinence score and in quality
of life. The studies vary with regard to design and
number of patients, but there is general agreement
regarding the two-step stimulation for selection for
permanent implant. 

Matzel et al [208] published a multicenter prospective
trial of SNS in 37 patients, 34 of whom underwent a
permanent neurostimulator implant. Not only were
the frequency of incontinence episodes and the CCIS
score improved significantly, but also the ability to

postpone defecation. These effects were attained
immediately. 

In most studies, quantitative measures are used to
describe the clinical benefit, such as days with
incontinent episodes/period of observation, absolute
numbers of incontinent episodes/period of observation,
ability to postpone defecation (in minutes), and
percentage of improvement. Even though published
reports differ with regard to patient population, a
general pattern of outcome can be observed: when
compared with baseline status, the clinical outcome
is significantly improved. [LEVEL OF EVIDENCE: 2]

Melenhorst et al [194] published the largest single
center study, with 100 patients undergoing permanent
SNS. Late failure occurred in 21 patients as defined
by a relapse of symptoms to less than 50%
improvement over baseline, implementation of another
therapy for faecal incontinence, or patient
dissatisfaction. The mean time for definitive failure
was 13.6 months (range 3–42.4). There was no
evidence of technical failure as lead migration or lead
breakage. Leroi et al [210] reported a double-blind,
cross-over multicenter study in 34 patients with faecal
incontinence treated with SNS. Three months after
implantation, patients were randomized in a double-
blind manner to on- or off-stimulation for a 2-month
period, with reversal of the activation mode after 1
month. Of these, 24 of 27 randomized patients
completed the 2-month trial. A significant decrease in
median frequency of faecal incontinence episodes
was noted during the on-stimulation period compared
with the off-stimulation period. No significant change
was observed between on and off stimulation for
frequency of urgency episodes, delay in postponing
defecation, or median number of bowel movements
per week (10.2 and 11.1 for on and off, respectively).
There was a trend towards greater improvement in the
Cleveland Clinic Incontinence Score during on
stimulation compared with off stimulation (8.5 vs 10.5;
ns). A total of 24 patients (89%) considered that they
had improved during the on period compared with 17
(63%) during the off period. 

A report by Rosen et al [191] highlights the effect of
SNS in a cohort of patients, 75% of whom suffered
from faecal incontinence of neurologic origin.
Frequency of incontinence episodes/week was
reduced from 6 to 2 at 15 months follow-up.

Recently, some small case series and individual case
reports have demonstrated the therapeutic effect of
SNS in groups of patients presenting with distinct
conditions and well defined anorectal physiology
findings, e.g. muscular dystrophy [221], a history of
rectal resection for cancer [216], neurologic dysfunction
including spinal disc prolapse [217], status after rectal
prolapse repair [218], after rectal resection and
neoadjuvant chemoradiation [187], and with internal
and external sphincter disruption due to Crohn’s
disease [219] .  [LEVEL OF EVIDENCE: 4]
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An increasing body of evidence indicates that SNS
may also be a treatment option for patients with
sphincter defects, unrepaired or after attempted
anatomic reconstruction. The presence of an internal
anal sphincter defect on endoanal sonography is
reportedly unrelated to the success of permanent
SNS [190]. Three of five patients with ultrasound
evidence of sphincter disruption measuring 25 % –
33% of the circumference benefited from chronic SNS
[222]. In 20 patients with unrepaired obstetric trauma,
SNS resulted in significant improvement of the
Cleveland Clinic score (CCS; from 16 to 3) in 19, and
of the numbers of incontinent episodes per week (from
10 – 1) with a minimum follow-up of 4 years [223]. In
patients with an unrepaired external or internal anal
sphincter or both, the frequency of incontinent episodes
per week decreased from 1.3 to 0.3 and the CCS
improved (from 15 to 3.5) with a follow-up of 12-97
months [224]. Melenhorst et al. showed that the
primary use of SNS in patients with a sphincter gap
17-33% of the circumference appeared to result in
an outcome similar to its use after failed sphincter
repair [215]. 

SNS in 6 of 8 patients presenting with faecal
incontinence related to obstetric full thickness anal
sphincter lesions ranging from > 30 - 150 degree
resulted at a median follow-up of 26.5 months in
improved frequency of incontinent episodes per week
from 5.5 to 1.5 clinical function [220], improved ability
to postpone bowel emptying and improved ASCRS
quality of life scores. A further cohort study [225]
reports on the effect of permanent SNS in 53 patients
presenting with either an intact external anal sphincter
(N= 32 [37.5% after sphincter repair]) or an external
anal sphincter lesion (N=21 [81% after prior sphincter
repair]) of < 90° (N=11) or 90-120° (N=10).
Improvement of symptoms and quality of life was
achieved in all groups. Outcome after 12 months was
statistically not significantly different between those
patients with an intact sphincter complex and those
without. Chan & Tjandra [226] reviewed 53 consecutive
patients who underwent SNS for faecal incontinence.
There was no significant difference in outcomes
between those with and without an external sphincter
defect. [LEVEL OF EVIDENCE: 3]

In a randomized controlled trial Tjandra et al [225]
compared the effect of sacral neurostimulation for
severe faecal incontinence with supervised optimal
medical therapy that comprised pelvic floor exercises,
bulking agents, and dietary manipulation. Permanent
SNS in 53 patients was significantly better than
conservative treatment in 60 patients: Cleveland Clinic
Continence Score 1.2 vs. 14.1; incontinent episodes/
week: 3.1 vs 9.4, days with incontinence/week; 1 vs.
9.4, lifestyle: 3.31 vs. 2,31, coping/behavior: 2.68 vs.
1,86, depression/self-perception: 3.25 vs. 2.64,
embarrassment: 2.76 vs. 1.78. [LEVEL OF EVI-
DENCE: 2]

5. QUALITY OF LIFE 

As with indications, outcome assessment has also
evolved and aspects of quality of life were added to
the evaluation of outcome (Cleveland Clinic
Continence Scoring System, SF36 and FIQL Score.)
The therapeutic impact of SNS is most evident when
a disease-specific quality-of-life instruments ASCRS
FIQL scale is applied. 

In the multicenter clinical trial by Matzel el al [208],
ASCRS FIQL was significantly increased in all 4
scales, SF-36 scores improved in 7 of 8 scales, the
greatest being social functioning and mental health;
but only social functioning reached statistical
significance. A similar result was published by Leroi
et al [210] using the French version of the ASCRS QOL
(FIQL): at the final follow-up visit improvements in
lifestyle, coping and behavior, depression and self-
perception and embarrassment were significantly
improved. Hetzer et al [213] demonstrated a significant
improvement of the median Gastrointestinal Quality
of Life Index score with permanent from a baseline
score of 96 (range 47–128) to 107 (range: 36–128)
at 6 months post-implantation. [LEVEL OF
EVIDENCE: 2]

6. COST BENEFIT / ROLE IN THE 
TREATMENT ALGORITHM

Permanent SNS is expensive. Hetzer et al [227]
conducted a comparative cost analysis of SNS with
conservative treatment, anterior sphincteroplasty,
dynamic graciloplasty and creation of a stoma in 34
consecutive patients. The 5-year cumulative costs for
SNS is € 19333, compared with € 35965 for stoma with
annual costs of € 5339, and € 34953 for dynamic
graciloplasty with annual costs of € 1659. The
equivalent cost for conservative treatment was € 3895.
The overall median real cost for an anterior
sphincteroplasty was €5327. [LEVEL OF EVIDENCE:
4]

7. SAFETY

SNS is a safe procedure. The rate of complications
is relatively low [187, 188]. In only approximately 5%
of the patients has discontinuation of treatment with
device removal been necessary because of loss of
effect, deterioration of symptoms, pain lead dislocation,
or infection. When infection has necessitated removal,
re-implantation at a later date has been successful
[204]. [LEVEL OF EVIDENCE: 3]

For peripheral stimulation the tibial nerve is temporarily
stimulated with surface or needle electrodes at the level
of the malleolus. Scattered preliminary data from short
term studies with temporary posterior tibial nerve

VIII. POSTERIOR TIBIAL NERVE
STIMULATION



1403

stimulation [228] indicate a therapeutic effect in
idiopathic faecal incontinence [229] and incontinence
due to partial spinal trauma [230] on frequency of
incontinence episodes, incontinence scores and QoL.
Larger patient studies are awaited. [LEVEL OF
EVIDENCE: 4]

Injection of bulk-enhancing agents into the anal canal
to treat faecal incontinence was a natural consideration
after its successful use in urinary incontinence. The
use of injectable agents to increase urethral resistance
at the level of the bladder neck has had variable
success; however the benefit of performing an
outpatient procedure without anesthesia has resulted
in its continued use [231]. The ideal agent for injection
should be biocompatible, non-allergenic, non-
immunogenic, easy to inject and not migrate within the
tissues. No agent currently has all these properties.
Agents that have a diameter of 80 µm are felt to be
less prone to migration; however larger agents require
a larger bore needle to inject, which put them at a
higher risk for leakage from the injection site. The
results of injectable biomaterials are shown in Table
6 [232-242].

The history of using injectable agents for faecal
incontinence began in 1993 when Shafik [232] treated
11 patients (7 of whom had internal sphincterotomy
and 4 idiopathic incontinence) with injections of
polytetrafluoroethylene paste into the anal submucosa.
After an 18-24 month follow-up, 64% reported
complete cure and 36% had partial improvement.
Shafik [233] subsequently treated 14 patients with
autologous fat injections. All patients became continent
after repeat injections. There were no complications
using either agent. However, subsequent reports of
autologous fat injection have resulted in serious
complications including death, stroke and pulmonary
embolism and thus at the present time is not used for
faecal incontinence [243]. 

Other agents used for injection thus far include micro
balloons, glutaraldehyde cross-linked synthetic bovine
dermal collagen (Contigen), PTQ implants
(Bioplastique), Pyrolytic carbon-coated zirconium
oxide beads (Durasphere), dextranomer- hyaluronic
acid co-polymer (Zuidex), cross-linked porcine dermal
collagen (Permacol), and polyacrylamide hydrogel
(Bulkamid). A small series of six patients injected with
self-detaching cross-linked silicone micro balloons
with a biocompatible filler material demonstrated fairly
good results with Browning-Parks incontinence scores
for the group decreasing from 16 to 5 (range 0-20)
[234]. However, sterilization issues have prevented the
ongoing use of this product.

The first reported injections of glutaraldehyde cross-

IX. INJECTABLE BIOMATERIALS 
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linked collagen for faecal incontinence included 17
patients [235]. Following injection, with a mean follow-
up of 8 months, 11 patients showed marked
symptomatic improvement. A much larger series was
recently reported by Stojkovic et al [236]. Patients
were injected with 1.7 ml of collagen transanally into
the submucosa in three separate areas just proximal
to the anal canal. Of the 73 patients, 63% reported an
improvement in their incontinence. The 49 patients with
idiopathic incontinence (no sphincter defect and no
pudendal neuropathy) had a significant decrease in
their Cleveland Clinic Florida Incontinence Score
(CCFIS). The disadvantages of using synthetic
collagen are its potential to be allergenic and
degradation over time. Furthermore, its success in
urinary incontinence has been limited [231]. 

Injectable silicone biomaterial, also previously known
as macroplastique and bioplastique, has been used
extensively for urinary incontinence. It consists of
polydimethylsiloxane particles suspended in a
bioexcretable carrier hydrogel of polyvinylpyrrolidone.
Two pilot studies in 2001 and 2002 [237, 244] led to
increased use of this product in Europe and it has
been renamed PTQ implants (PTP implants in
Australia). Malouf et al [237] studied 10 patients with
passive incontinence injected circumferentially or at
a single site with Bioplastique. At six weeks, 6 of 10
patients showed either marked improvement or
complete cessation of leakage. However, after six
months, only 2 of 7 had maintained marked
improvement. Complications included anal pain and
ulceration at the injection site. 

Tjandra et al [238] randomized 82 patients with severe
faecal incontinence to receive PTP implants either
with or without endoanal ultrasound guidance for
injection. All patients had a significant improvement
in their Cleveland Clinic Continence scores (range 0-
20). The ultrasound guided group had a decrease in
score from 14.5 to 3 and the non-guided group had
a decrease from 14.5 to 11 at 12 months. Six patients,
two from the ultrasound guided group complained of
pain at the injection sites. There were no other
complications. The ultrasound guided group was also
found to have a more significant improvement in
resting pressures and quality of life scores. The same
group injected PTQ in 7 patients with passive
incontinence after hemorrhoidectomy and found
significant improvement of Cleveland Clinic Continence
scores and quality of life scores in all patients [245].

Only one report exists of long-term results for injectable
agents and this was using Bioplastique. Maeda et al
[246] reported the 5 year outcome of 6 patients injected
with Bioplastique in 1999. The median St. Mark’s
incontinence score was essentially unchanged from
11 to 13 (range 9-20) and one patient had undergone
a colostomy. However, four of the remaining five
patients reported subjective improvement in their
incontinence and quality of life scores.

The largest series of patients injected with silicone
biomaterial included 20 patients with passive faecal
incontinence of liquid or solid stool who had failed
conventional therapy [239]. Ten patients had disruption
of the internal anal sphincter; nine had degeneration
of the sphincter. Patients were injected trans-
sphincterically using an 18-gauge needle in the skin
2 cm from the anal margin and a finger in the anal
canal to direct the injection above the dentate line in
the submucosal plane. Three areas were injected with
2.5 ml of product. The Cleveland Clinic Continence
score (0-20) decreased significantly from 13.5 to 4.5
at one month and slowly increased to 9.4 at two years,
which was a still a significant improvement from the
baseline score. Quality of life scores also improved, but
there was no effect on resting and squeeze pressures
measured at baseline and 3 months after injection.
Of note, 70% of patients experienced pruritus ani and
one patient developed an infection at an injection site.
Post procedure endoanal ultrasounds found no
evidence of migration of the product in 19 patients. 

Pyrolytic carbon-coated zirconium oxide beads
(Durasphere) are non-reactive and are not biode-
gradable. However, they are known to migrate within
the tissues and require a large bore needle to inject
the substance. Davis et al [240] assessed the short
and long-term efficacy in 18 patients with an internal
anal sphincter defect refractory to conservative
management. It was injected in the submucosal plane
at the site of the defect until adequate anal sphincter
symmetry was restored. At 12 months, incontinence
scores and patient satisfaction scores were significantly
improved. Fifteen of eighteen patients reported
improvement in their incontinence. An abstract
presented by Weiss et al [247] demonstrated
improvement in ten patients who were only followed
for 3 months. Altomare et al [241] recently published
a study of 33 patients with minor or medium severity
faecal incontinence (Cleveland Clinic Continence
score < 14 and/or American Medical Systems score
< 89) were injected with a mean of 8.8 ml (range 2-
19 ml) of Durasphere into the submucosa at the level
of the dentate line using an 18-gauge needle. After a
mean follow-up of 21 months, the incontinence severity
scores for the group decreased significantly but the
faecal incontinence specific quality of life did not
change. Resting and squeeze pressures were also
increased 12 months after injection. Adverse events
included anal pain in two patients, asymptomatic
leakage of material in one patient, and distal migration
of product in two patients. 

Dextranomer-hyaluronic acid co-polymer (Zuidex)
has been used to treat urinary incontinence [248] and
a randomized placebo controlled trial is underway to
assess its efficacy for faecal incontinence. Dextra-
nomer microspheres are suspended in non-animal
stabilized hyaluronic acid. There are no published
reports of its use in faecal incontinence to date. 
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Another study of injectable agents for faecal
incontinence involves two other products, cross-linked
porcine dermal collagen (Permacol), and polyacry-
lamide hydrogel  (Bulkamid) [242]. Ten patients with
passive faecal incontinence to liquid or solid stool
who had failed conventional treatments received either
of the two products. Injection was performed
transsphincterically after injecting the skin 2 cm from
the anal margin. The median volume to achieve closure
of the anal canal under direct vision was 9 ml for
Bulkamid and 15 ml for Permacol. There was a
decrease in the St Mark’s incontinence score at 6
weeks for both groups and only a sustained decrease
in the score for the Bulkamid group at 6 months. As
this was a pilot study, there was inadequate power to
assess the different in these treatments for faecal
incontinence. 

In summary, the data for injectable biomaterials
comprises several small case series that in general
show short term efficacy. [LEVEL OF EVIDENCE: 3]

A permanent colostomy is usually formed as a last
resort for severe faecal incontinence when all other
interventions have failed. Because colostomy is
generally regarded as a failure of treatment, its
effectiveness, perioperative complications, and impact
on the quality of life have never been properly
evaluated except for patients with functional bowel
disorders after spinal cord injury [249, 250]. For a
specific role of colostomy for these patients, please
refer to the specific chapter. Not only for patients with
spinal cord injury, but also for the general population
with severe faecal incontinence, colostomy is a
frequently successful management strategy that
restores dignity and allows them to regain social
function. 

No systematic reviews, randomized controlled trials
or non-randomized cohort studies have been reported
regarding colostomy for faecal incontinence, and only
one case control study [251], two case series [252,
253], and one systematic review [146] were identified.
[LEVEL OF EVIDENCE: 4]

Colquhoun et al [251] conducted a cross-sectional
postal survey, comparing quality of life between 71
patients with faecal incontinence and 39 with a
colostomy created for rectal cancer, complicated
colonic diverticular disease or faecal incontinence.
Analysis of the Short Form 36 General Quality of Life
Assessment revealed significantly higher social
function score in the colostomy group than in the
faecal incontinence group (0 vs. -0.6, p=0.022). An
age- and gender-adjusted regression analysis of the
Faecal Incontinence Quality of Life score revealed
significantly higher scores in the coping (2.7 vs. 2.0,

p=0.005), embarrassment (2.7 vs. 2.2, p=0.014), and
lifestyle scales (3.2 vs. 2.7, p=0.14) in the colostomy
group compared to the faecal incontinence group.
The authors concluded that a colostomy is a good
option for patients who suffer from severe faecal
incontinence and offers a definitive cure with improved
quality of life.

Tan et al [146] performed a systematic review
specifically comparing the cost-effectiveness between
end stoma (ES), artificial anal sphincter (AAS) and
dynamic graciloplasty (DG). The quality-adjusted life
years (QALYs) and the incremental cost-effectiveness
ratio (ICER) were compared between the three
procedures, by obtaining the probability estimates for
patients with faecal incontinence from published data
supplemented by expert opinion. The end stoma was
the most cost-effective therapy at 5 years, with a
QALY gain of 3.45 for 16,280 GB£ and an ICER of
£4,719/QALY, compared to AAS (4.38 for £23,569;
£5,387/QALY) and DG (4.00 for £25,035; £6,257/
QALY). After 10 years, AAS became the most cost-
effective surgical intervention, with a QALY gain of
8.384 for £32,397 and an ICER of £3,864/QALY,
compared to ES (6.9 for £27,910; £4,046/QALY) and
DG (7.678 for £35,165; £4,580/QALY).  The results
of this study, however, must be interpreted with great
caution, because it is not an interventional study but
a systematic review with a rather complicated
methodology and a variety of possible biases.

Norton et al [252] examined patients’ view of a
colostomy by conducting a questionnaire study of
patients who had a colostomy created to manage
their faecal incontinence. Sixty-nine people (58
women) responded. When patients were asked to
rate their ability to live with their stoma now on a scale
of 0-10, the median score was 8 (range 0 – 10). The
majority (83%) felt that the stoma, within the past
month, restricted their life “a little” or “not at all”. Eighty-
four percent answered that they would “probably” or
“definitely” choose to have the stoma again. When they
were asked the question “compared to when you were
incontinent, how much change has having a stoma
made to your overall quality of life?” on the scale of -
5 (much worse) to +5 (much better), the median rating
was +4.5 (range -5 to +5). The authors concluded
that health care professionals should discuss the
option of a stoma with incontinent patients because
of the overwhelmingly positive outcomes.

An end sigmoid colostomy without proctectomy is
usually recommended as a procedure of choice for
patients who elect colostomy for the management of
their refractory faecal incontinence. Creating such a
colostomy, however, does not always solve all the
problems of patients with faecal incontinence. Catena
et al [253] reported a retrospective chart review of 44
patients (35 women) who underwent elective end
sigmoid colostomy for faecal incontinence of various

X. COLOSTOMY
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etiologies. After colostomy formation 19 patients (43%)
were asymptomatic, while the other 25 experienced
such problems with their rectal stump as diversion
colitis and mucus leakage. Of the 25 patients, 12
(27% of the total) underwent a secondary proctectomy
due to the rectal stump problems sufficient to warrant
the operation. Histological examination revealed
diversion colitis in 6 patients. The factor associated
with proctectomy was age, with younger patients
being more likely to require rectal excision. The authors
concluded that data are insufficient to recommend
primary proctectomy in patients with severe faecal
incontinence warranting permanent end sigmoid
colostomy.

The concept of irrigation is to ensure emptying of the
colon and/or rectum to prevent seepage of stool. It has
been used for patients with neurogenic bowel
dysfunction and those with symptoms of incontinence
[254, 255]. 

Antegrade irrigation involves operative construction
of an appendicostomy, cecostomy, or sigmoidostomy
which will serve as a continent conduit for colonic
enemas [254, 256-258]. The operation can also be
done laparoscopically. There is a reported 65 to 78%
subjective improvement in patients, but some studies
have included patients with concurrent difficulty with
defecation [259-261]. [LEVEL OF EVIDENCE: 3] The
disadvantages of the procedure have been
documented; the most common has been wound
infection in up to 45% of patients [259]. This seems
to be reduced by creating a so-called ‘neo-
appendicostomy’ with a part of ileum [262, 263].

Faecal incontinence is common in children who have
anorectal malformations, Hirschsprung’s disease and
spinal problems. Despite advances in technique for
anatomic corrective surgery, many patients continue
to suffer from persistent incontinence. This guideline
mainly focuses on anorectal malformations and
corrective surgeries along with their results and
subsequent management in case of persistent
incontinence. The latter is also applicable for treatment
of patients suffering from incontinence after surgery
for Hirschsprung’s disease and those with spinal
problems. Other surgical interventions used less
frequently were also reviewed.

Anorectal malformations occur one in 3000-5000 live
births. Although the severity of malformation varies,
it is invariably associated with defecatory problems
including incontinence. The surgical advances have
been most prominent in last few decades, particularly
with the advent of posterior sagittal approach. [LEVEL
OF EVIDENCE: 3] This technique has enabled
surgeons to visualize the anatomy under direct vision
and perform corrective surgeries more accurately
[264, 265]. In brief, a mid-sagittal incision is performed
and the sphincter mechanism is completely divided
in the midline. The rectum is separated from the
genitourinary tract and moved down to the perineum.
The most challenging aspect of the operation is the
separation of the rectum from the vaginal or urinary
tract, which effectively requires creating two walls out
of one septum without damaging each structure. This
approach can also used for reoperation in anorectal
malformations [266] and can also be applied for
reconstruction of severe perineal trauma [267].

For both male and female babies, urethral-perineal
fistula is the simplest fistula to correct. These require
the so-called ‘minimal posterior sagittal approach,’
which enlarges the stenotic orifice and relocates the
rectal orifice posteriorly within the limits of the sphincter
complex. For males with recto-urethral-bulbar fistula
or recto-urethral-prostatic fistula and females with
recto-vestibular fistula or cloaca with short (less than
3 cm) common channel, posterior sagittal approach
is the main operation performed. For males with higher
fistulas such as recto-bladder neck fistula and other
complex and unusual defects and females with cloaca
with long (greater than 3 cm) common channel and
complex defects, the posterior sagittal approach needs
to be coupled with abdominal access which can be
either laparoscopy or laparotomy.

Cloacal repair is the most challenging amongst the
corrective surgeries for anorectal malformations. A
recent operative advance in cloacal repair is a
maneuver called total urogenital mobilization, whereby
the rectum is separated from the vagina and both
vagina and urethra are then mobilized together. The
advantage of this technique is to avoid separating
rectum, vagina and urethra completely, which is not
feasible all the time and risks damaging these
structures during the procedure. This technique avoids
the risk of urethrovaginal fistula and vaginal stricture
(previously reported as complications in 10% of cloacal
repairs) and also gives enough mobilization to allow
more than 50% of all cloacal repairs without opening
the abdomen [268, 269]. 

Functional outcomes depend on the severity of the
malformations. A review of more than 1000 anorectal
malformation cases showed 100% of babies who had
perineal fistula repair achieved continence.
Approximately 55% of patients who had been operated

I. ANORECTAL MALFORMATIONS

B. SURGERY FOR PEDIATRIC
FAECAL INCONTINENCE

XI. ANTEGRADE CONTINENCE
ENEMA
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for recto-vestibular fistula had bowel control. Any
malformations more complicated resulted in only up
to 30% achieving continence. All patients who had
recto-bladder neck fistula repair were incontinent. In
cloacal repair the length of common channel shorter or
longer than 3 cm appears to be the distinct prognostic
factor in terms of functional outcome [270]. Overall it
is estimated that nearly 40% will have voluntary bowel
movement and no soiling, but some of them may still
lose bowel control in case of severe diarrhea, and 25%
of all repairs will result in total incontinence [271]. 

For the group of patients with persistent incontinence
following the corrective surgery, the next aim will be to
keep the colon clean to avoid unpleasant accidents
and improve their quality of life. A good option is
implementation of a bowel management program
whereby the patient and family are instructed in the
use of daily enema, manipulation of diet, and medication
to remain clean [272]. This is also a good treatment for
constipation, which is the most common difficulty after
corrective surgery [273].

Although most young children accept their parents
administering enemas, when they get older they want
privacy and rectal enemas on a daily basis becomes
an unpleasant routine. In such cases, continent
appendicostomy is a feasible option, whereby a conduit
for the administration of an antegrade continence
enema (ACE) is created. First described by Malone
[274], it has become an important option in pediatric
surgery for functional bowel disorders. 

According to the initial description by Malone,
appendicostomy was created by dividing the appendix
at its base and reimplanting by a reverse manner into
the cecum, which was then exteriorized through the
right lower quadrant. Malone later revised it and the
reimplantation of appendix is no longer considered
necessary [275]. Levitt et al introduced utilizing the
appendix in situ and added cecal plication to prevent
reflux of stool and exteriorizing through umbilicus fold
rendering it less noticeable [276]. This appears to
yield good long-term results [277], though a recent
study has shown that cecal fixation and wrap may be
unnecessary for appendicostomy (44 patients,
consecutive) [278]. The benefit of a variation called
orthotopic continent appendiceal stoma is not clear
[279]. However, construction of appendicostomy with
burial of the appendiceal tip appears to help avoid
problems of exposed mucosa such as bleeding and
mucus discharge. From this perspective, a few
techniques have been suggested such as V-Y flap
[275] and Y-appendicoplasty [280]. For patients without
an appendix, a neoappendix could be formed from
ileum or cecum [281, 282] (retrospective, 13 patients).
Laparoscopic antegrade continence enema procedure
has been reported to yield as good result as open
procedure [283-285]. 

This procedure is not a cure to the problem but a more
acceptable method for many children to engage in a

bowel management program without the need for rectal
enemas. Success rate is variable between 61-90% (31
patients, 3.25 yrs [286], 40 patients, < 2 years [287],
45 patients, retrospective [288], 21 patients [275], 62
patients, retrospective [289], < 4 years, 65 patients
[290], with older children benefiting more [291].
Satisfaction with the treatment is reported to be as high
as 93% [276, 292]. [LEVEL OF EVIDENCE: 3]

As with any operation, there are known complications
associated with antegrade continence enema. Stomal
stenosis is the most common complication and the use
of the ACE stopper will prevent it in the short-term
(retrospective, 14 patients) [293]. Leakage of stool
from appendicostomy is another common compli-
cation. These complications cause 10% of patients to
undergo revision of the appendicostomy [271]. Stoma
prolapse, pressure sore, wound infection, anastomotic
leak, stomal granulation, cecal-flap necrosis and cecal
volvulus are less common complications reported
after ACE [294-296].

Some children with Hirschsprung’s disease following
pull-through operations and severe constipation may
also present with symptoms of incontinence [297].
Patients with spinal problems often lack bowel control
due to paralysis and absence of sensation; 50% of
children with spina bifida suffer from incontinence [298].
The majority of these cases can be successfully
managed with the above mentioned bowel management
program including appendicostomy, although
wheelchair-bound children with spinal neuropathy is a
predictive factor for poorer outcome with ACE [287]. 

The mechanism of incontinence after an operation for
Hirschsprung’s disease, anorectal malformations and
severe constipation is thought to be due to impaired
bowel motility. Impaired bowel motility causes faecal
impaction, which can lead to development of a dilated
segment of bowel called ‘megarectosigmoid’. This can
subsequently lead to overflow incontinence due to
incomplete evacuation [299]. Once the rectum is dilated
it is refractory to conservative management, and
resection of megarectum or megasigmoid has been
associated with improvement [299-301]. Asmall minority
of patients (5%) who fail these options may need
colostomy [272].

Sphincter augmentation by either palmaris longus
transposition, gluteus muscle transposition,
graciloplasty or levatorplasty has been used for
children with faecal incontinence, albeit in small
series[110, 302-309]. Dynamic graciloplasty has also
been piloted and 50% of patients achieved complete
continence, though the study only contained four
patients [310]. [LEVEL OF EVIDENCE: 4]

III. OTHER SURGERIES

II. OTHER CAUSES OF FAECAL
INCONTINENCE
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Data regarding the surgical treatment of faecal
incontinence are generally weak. Randomized,
controlled studies are few, and practical considerations
make the likelihood of such studies improbable. The
quality of data reported in older studies was often
poor. Problems included heterogeneous patient
populations; variable definitions of “continence,”
“incontinence,” “success,” and “failure”; non-
standardized and non-validated continence scales;
underreporting of validated symptom-specific quality
of life measures; variable patient follow up and lack
of independent assessment of continence outcomes.
However, there has been a notable improvement in
the quality of studies reported in the past decade.

The spectrum of surgery for faecal incontinence is
broad and expanding. Interventions range from simple
outpatient procedures to major reconstructive surgery.
As the reported outcomes of these various operations
are often similar, a sound general principle is to
proceed first with the simplest and least invasive
procedure. Major operations associated with more
profound morbidity should be restricted to patients
who have failed simpler measures.

1. Sphincter Repair (Grade B) 

Sphincter repair is indicated for patients with acute
traumatic sphincter disruption, such as following
obstetrical injury, but many patients experience
persisting symptoms.

2. Sphincteroplasty (Grade B)

Overlapping sphincteroplasty can be offered to patients
with significant faecal incontinence and a documented
sphincter defect. Most patients improve after
sphincteroplasty, but outcomes deteriorate over time.

3. Postanal Repair (Grade C)

Postanal repair can be performed with modest success
in carefully selected patients. However, this procedure
is now rarely performed due to the advent of newer
treatments.

4. Non-Stimulated Muscle Transposition (Grade
C)

Non-stimulated muscle transposition repair can be
performed with modest success in carefully selected
patients, notably in children. However, this procedure
is now rarely performed due to the advent of newer
treatments.

5. Stimulated Muscle Transposition (Grade C)

Stimulated muscle transposition has been shown to
have reasonable success but is associated with
significant morbidity. It remains a useful technique in
selected patients with significant perineal tissue loss
or in those who have failed other treatments.

6. Artificial Anal Sphincter (Grade B)

Artificial anal sphincter has been shown to have
reasonable success but is associated with significant
morbidity. It remains a useful technique in carefully
selected patients, particularly those who have failed
other treatments.

7. Sacral Nerve Stimulation (Grade B)

SNS is an effective therapy for most patients with
clinically significant incontinence who fail conservative
management. The technique is safe, minimally
invasive, and has the unique advantage of allowing
a therapeutic trial prior to permanent stimulator
implantation.

8. Posterior tibial nerve stimulation (Grade D)

Posterior tibial nerve stimulation is an investigational
technique with few available data regarding efficacy
and outcome.

9. Injectable Biomaterials (Grade C)

Most series of injectable biomaterials report reasonable
success rates. However, the optimal injectable bulking
agent and the technique for its insertion have not
been established. 

10. Colostomy (Grade C)

Formation of an end colostomy is a reasonable
treatment option for patients with refractory faecal
incontinence who are able to accept the associated
alteration in body image. Colostomy provides
restoration of a more normal lifestyle and improves
quality of life. It also could be the most cost-effective
in the short to medium term, compared to more
complicated surgical procedures such as artificial anal
sphincter and dynamic graciloplasty. Colostomy should
not be regarded as a treatment failure but rather a
reasonable treatment option for patients whose lives
are restricted by faecal incontinence that is not
amenable to other therapies. An end sigmoid
colostomy alone, without proctectomy, is recom-
mended. The minority of patients who develop
significant symptoms from their retained rectal stump
may eventually require proctectomy as a secondary
procedure.

11. Antegrade Continence Enema (Grade C)

Antegrade continence enema is a useful technique to
ameliorate faecal incontinence refractory to more
conventional therapies. Patients must accept
placement of a small stoma and be willing to adhere
to a regular irrigation program.

12. Surgery for Pediatric Faecal Incontinence
(Grade C)

Anorectal malformations should undergo surgical
repair, most commonly by a posterior sagittal repair.
An antegrade continence enema procedure can be
considered for children with persistent or refractory
faecal incontinence.

C. CONCLUSIONS
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