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Faecal incontinence is an important and common multifac-
torial disorder, experienced by up to 10% of adults with
often profound consequences for their quality of life.1–3 The
prevalence of major faecal incontinence in the adult popu-
lation is estimated at 1.4%, with a further 1.7% experienc-
ing minor incontinence.4 However, this is generally consid-
ered an underestimate5 and, as the population ages, faecal
incontinence is expected to become yet more common.

Initial treatment options for faecal incontinence are usu-
ally conservative and include dietary modification, consti-
pating medications, suppositories, physiotherapy/pelvic
floor exercises and biofeedback.7,8 For those failing to
respond, surgical procedures such as overlapping sphinc-
teroplasty (for those with external anal sphincter defects)

or, more recently, sacral nerve stimulators have shown ben-
efit.9,10 Whilst the latter improves both faecal incontinence
and attendant quality of life, these come at a high financial
cost and risk of complications.10 Extreme cases of faecal
incontinence with significant sphincter disruption may
require dynamic graciloplasty or an artificial bowel
sphincter.9,11

Peripheral neuromodulation of sacral nerve roots indi-
rectly via posterior tibial nerve stimulation (PTNS) has been
trialled in urinary incontinence.12,13 However, evidence for
its use in faecal incontinence is limited to four small non-
UK studies14–17 and a report.18 The aim of this study was to
establish further the efficacy of PTNS in treating faecal
incontinence.
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ABSTRACT

INTRODUCTION Faecal incontinence is a prevalent and important condition, with a range of treatment options.
Neuromodulation via sacral nerve stimulators is efficacious, but expensive and associated with complications due to device
implantation. Peripheral neuromodulation via posterior tibial nerve stimulation (PTNS) has been assessed in urinary inconti-
nence, but there is minimal evidence for its use in faecal incontinence and no literature from the UK. This retrospective review
aimed to assess the efficacy of PTNS in faecal incontinence.
PATIENTS AND METHODS Thirteen consecutive female patients with faecal incontinence of various causes (9 idiopathic, 3
obstetric, 1 surgery) underwent PTNS at a UK hospital. All were investigated with colonic imaging, anorectal physiology and
endo-anal ultrasound. Prior treatments included physiotherapy (13), sphincteroplasty (3) biofeedback (3) and PTQ implants
(1). PTNS was performed for 30 min, weekly for 12 weeks.
RESULTS Median monthly episodes of incontinence of wind, liquid and solid reduced from 6, 10 and 18 respectively to 0 with
12 weeks’ treatment (P < 0.05). Significant improvements in quality of life indices were also seen. At 1-month follow up, a
sustained reduction in incontinence of wind was seen (0 episodes), with non-significant reductions of liquid and solid stool.
CONCLUSIONS PTNS is a potentially efficacious, technically simple and minimally invasive alternative treatment modality for
faecal incontinence. These early results are encouraging, but we await medium- and long-term follow-up, and a larger ran-
domised trial comparing PTNS with alternative treatments and placebo.
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Patients and Methods

Subjects
Thirteen consecutive patients with faecal incontinence of
varying causes (9 idiopathic, 3 obstetric, 1 previous anorec-
tal surgery) of at least 6 months’ duration, in whom medical
and non-invasive interventions (including pelvic floor phys-
iotherapy and biofeedback) had failed, underwent PTNS.
Prior treatments included physiotherapy (13), sphinctero-
plasty (3) biofeedback (3) and PTQ implants (1). These
were delivered more than 3 months prior to commence-
ment of PTNS, and did not confer acceptable symptomatic
improvement to the patient. Patients were drawn from one
consultant’s general colorectal clinic. Faecal incontinence
was defined as the involuntary loss of flatus, liquid and solid
stool19 and was confirmed by daily bowel diaries. All
patients underwent colonoscopy or barium enema (demon-
strating no structural abnormalities), and anorectal physiol-
ogy/anal ultrasound before treatment. Subnormal anorectal
physiology was demonstrated in seven patients; endo-anal
ultrasound demonstrated damage/scarring in four patients
with no defects amenable to surgical repair. Exclusion cri-
teria comprised age under 18 years, coagulopathy, neuropa-
thy, implanted pacemaker or cardiac defibrillator, and preg-
nancy or intention to become pregnant. This retrospective
work was registered with the audit department of NUH.

Posterior tibial nerve stimulation
All other interventions for faecal incontinence were ceased
at least 1 month prior to commencing PTNS, with the excep-
tion of medications which continued unchanged. PTNS was
performed by two clinical nurse specialists (HG and RR)
using the Urgent® PC 200 Neuromodulation System

(Uroplasty, Minnetonka, MN, USA), as part of a dedicated
urinary and faecal incontinence clinic. Subjects underwent
one 30-min session every week for 12 consecutive weeks in
a UK community hospital, as previously described and rep-
resenting the most common urological practice.20 Subjects
lay supine without general or local anaesthesia with PTNS
delivered by a needle electrode inserted three fingers
cephalad to the medial malleolus, at a 60º angle towards the
ankle joint to a depth of approximately 1 cm. Successful
placement was confirmed by elicitation of digital plantar
flexion or abduction. PTNS was undertaken for 15 min at
the highest current (0–9 mA) not causing a motor response,
at frequency of 20 Hz. After 15 min, the current was
increased by 1 mA for a further 15 min.

Data collection
Patient and physiological data were gathered retrospective-
ly using medical notes and a computer database. Outcome
measures were episodes of incontinence, and incontinence
and quality-of-life indices. Monthly episodes of faecal
incontinence to wind, liquid and solid were generated by
daily bowel diaries: month 0 (pre-treatment baseline),
months 1–3 (during treatment) and month 4 (following
treatment). Faecal incontinence and quality-of-life indices
were also quantified by the Hospital Anxiety and
Depression (HAD) Score, the International Consultation on
Incontinence Questionnaire Anal Incontinence Symptoms
and Quality of Life Module (ICIQ-B), and the Rockwood
Faecal Incontinence Quality of Life Instrument (FIQOL),
completed 4 weeks before and after treatment.

Statistical analysis
Statistical analysis was performed using SPSS® software

Wind Liquid Solid

Month 0 (baseline) Median episodes (IQ range)a 6 (0–17.5) 10 (5–29.5) 18 (0–30)

Month 1 Median episodes (IQ range) 0 (0–0) 1 (0–9) 4 (1–14)
P-valueb P = 0.012 P = 0.086 P = 0.047

Month 2 Median episodes (IQ range) 0 (0–0) 0 (0–1) 0 (0–7)
P-value P = 0.012 P = 0.083 P = 0.021

Month 3 Median episodes (IQ range) 0 (0–0) 0 (0–4) 0 (0–0)
P-value P = 0.018 P = 0.012 P = 0.012

Month 4 (follow–up) Median episodes (IQ range) 0 (0–3) 0 (0–5) 1 (0–2)
P-value P = 0.043 P = 0.235 P = 0.128

aInterquartile range.

bWilcoxon signed ranks test.

Table 1 PTNS and episodes of incontinence
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v.17.0.0 (SPSS, Chicago, IL, USA). Kolmogorov–Smirnov test
was used to assess the distribution of data; two-tailed inde-
pendent t- and Wilcoxon signed ranks tests were used
accordingly. A P-value < 0.05 was considered significant.

Results

Study population
Thirteen patients with a median age of 53 years (range,
34–80 years) were recruited. All were female. A total of 151
sessions of PTNS were delivered, with 12 patients complet-
ing the full 12-session course. One patient withdrew after 7
weeks’ treatment citing a swollen and painful leg and was
included on an intention-to-treat basis (with subsequent
scores reverting to baseline).

Anal ultrasound and physiology
Anal ultrasound showed a degree of scarring of internal
and/or external sphincters in four patients, although no dis-
tinct defects were amenable to repair. Subnormal physiolo-
gy was demonstrated in seven patients. Mean resting pres-
sure for the group was 37.8 mmH2O (normal, 50–80
mmH2O). Mean squeeze pressure was 73.4 mmH2O (nor-
mal, 100–140 mmH2O).

Faecal incontinence
Two patients were lost to follow up for the 1 month follow-
ing treatment (month 4) and were excluded from analysis
for this month only. Data were non-parametric and are
expressed as median values (see Table 1) and presented in
box plots (Fig. 1A–C).

Incontinence of wind
Median monthly episodes of incontinence of wind reduced
significantly from a baseline of 6 to 0 (month 1), 0 (month
2) and 0 (month 3) with PTNS. At 1-month follow-up, this
reduction was sustained at 0 episodes (month 4).

Incontinence of liquid
Median monthly episodes of incontinence of liquid reduced
from a baseline of 10 to 1 (month 1; non-significant), 1
(month 2; non-significant) and 0 (month 3; significant). At
1-month follow-up, there were a median of 0 episodes
(month 4; non-significant).

Incontinence of solid
Episodes of incontinence of solid reduced significantly from
18 to 4 (month 1), 0 (month 2) and 0 (month 3). At 1-month

Figure 1 Episodes of incontinence of (A) wind, (B) liquid and (C) solid
with PTNS. Boxes represent 1st to 3rd quartile. Horizontal line delineates
the median. Error bars represent inner and outer fences (1.5 × interquar-
tile range). Individual patient outliers are labelled.

A

B

C



FINDLAY YEUNG ROBINSON GREAVES MAXWELL-ARMSTRONG PTNS – A POTENTIAL TREATMENT FOR FAECAL INCONTINENCE?

Ann R Coll Surg Engl 2010; 92: 385–390388

follow-up, a median of 1 episode was recorded (month 4;
non-significant).

Quality-of-life parameters
Data were parametric and are expressed as mean values.
One patient was lost to follow-up for post-treatment ques-
tionnaires. Mean changes and analysis were, therefore,
based upon the remaining 12 patients. Significant improve-
ments were seen in ICIQ-B bowel control (reducing from
19.75 before PTNS to 15.33 after) and quality of life (reduc-
ing from 22.33 to 17.58) and Rockwood life-style (increasing
from 25.58 to 30.08), indicating improvements in overall
ability to control bowel habit and quality of life. All other
quality-of-life parameters improved marginally but non-sig-
nificantly (Table 2A–C).

Discussion

Despite recent advances in management, faecal inconti-
nence remains a common cause of profound social, eco-
nomic and medical disability. Whilst non-invasive treat-
ment modalities such as pelvic floor physiotherapy and
biofeedback have been widely used, definitive evidence to
support their use remains lacking.8 Until the advent of
sacral nerve stimulators, further treatment for those with

faecal incontinence was limited to medical or surgical ther-
apy, with the latter’s often significant risks.21 Sacral nerve
stimulation (SNS) achieves complete continence in 41–75%
of patients, with at least a 50% reduction in incontinence in
75–100%.10 However, in addition to undergoing an anaes-
thetic and invasive procedure, adverse events are seen in
12.8%, some of which (such as device infection and lead
migration) mandate replacement or re-implantation in
6.7%.10 Furthermore, after approximately 8 years, device
batteries must be replaced. By contrast, a wealth of evi-
dence supports the efficacy, safety and cost-effectiveness of
PTNS in treating urinary incontinence and associated disor-
ders.22–27 It is hypothesised to access, indirectly, the same
sacral nerve roots targeted in sacral nerve stimulation via
the posterior tibial nerve, containing sensorimotor and
autonomic fibres derived from the 4th and 5th lumbar and
1st to 3rd sacral roots. Technically simple to perform, there
is no requirement for anaesthesia or insertion in the oper-
ating theatre. PTNS is estimated to cost less than a tenth
that of sacral nerve stimulation,27 although often requiring
a greater number of hospital attendances, the patient effect
of which is yet to be established. The use of PTNS in faecal
incontinence is, so far, limited to four non-UK small studies
and a report.14–18 In 2003, Shafik et al.14 described a 78.3%
reduction in idiopathic faecal incontinence scores in 1

(A) Mean Hospital Anxiety and Depression Score and PTNS
Parameter Before treatmentb After treatment (n = 11)b P-valuec

Anxiety (0–14)a 13.00 11.42 0.226
Depression (0–14) 8.17 7.50 0.510

(B) Mean ICIQB score and PTNS
Parameter Before treatmentb After treatment (n = 11)b P-valuec

Bowel pattern (1–21)a 8.58 7.58 0.209
Bowel control (0–28) 19.75 15.33 0.001
Quality of life (0–26) 22.33 17.58 0.007

(C) Mean Rockwood score and PTNS
Parameter Before treatmentb After treatment (n = 11)b P-valuec

Life-style (0–45)a 25.58 30.08 0.028
Coping (0–36) 15.33 18.08 0.121
Depression (0–20) 9.75 11.33 0.121
Embarrassment (0–18) 9.50 10.42 0.460

aRange of test.
bResults are expressed as mean values.
cTwo-tailed paired t-test.

Table 2
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month, limited to 32 patients incontinent of solid stool only,
and with normal sphincter morphology and function. In 2005,
Queralto et al.15 demonstrated a 60% improvement in faecal
incontinence in 8 out of 10 patients with normal sphincter
morphology again over a 4-week treatment period.
Subsequently, PTNS was reported byMentes et al.18 to improve
faecal incontinence and quality of life in two patients with par-
tial spinal cord injuries, and subjective improvements were
shown by Vitton et al.16 in 5 out of 12 patients with inflamma-
tory bowel disease. Most recently, De la Portilla et al.17 found
improvements in 10 of 16 patients, with reductions in Wexner
continence scores and associated improvements in quality of
life. The mechanisms by which PTNS improves incontinence
are not fully understood, but extrapolation from SNS would
suggest both sensory and motor neuromodulatory effects.
Such putative effects include alterations in rectal sensory per-
ception, up-regulation of striated muscle function (allowing
generation of increased maximum squeeze pressure), and a
reduction in unwanted spontaneous anal relaxations and rec-
tal contractions.14,17,28,29

Our study, the first description in the UK, found reduc-
tions in median episodes of incontinence of wind, liquid and
solid stool from 6, 10 and 18, respectively, to 0 with 12
weeks’ treatment. These reductions reached significance
after just 4 weeks in the case of wind and solid stool. Short-
term follow-up showed a sustained reduction in inconti-
nence of wind (0 episodes), but non-significant reductions
in incontinence of liquid (0) and solid (1) which may sug-
gest that the improvements are short-lived. We also found
improvements in the ICIQ-B bowel control score and some
quality-of-life indices (ICIQ-B quality of life, Rockwood life-
style), associated with minor non-significant improvements
in Hospital Anxiety and Depression, ICIQ-B bowel pattern
and Rockwood coping, depression and embarrassment
scores; this must, however, be interpreted with caution due
to any possible placebo effect.

Quantitative comparison with the work of Shafik,
Queralto, Mentes, Vitton, De La Portilla and colleagues is
not possible due to the different methods of quantifying
incontinence and populations studied, but our study seems
to support their findings. Our study and that by De La
Portilla are the first to use a 12-week rather than 4-week
period of treatment in those with non-inflammatory faecal
incontinence, in turn adopted from the urological evidence
base.21,30 Whilst De La Portilla et al.17 did not subdivide the
trends within this 12-week period, we found that, whilst
improvement was seen earlier, statistical significance was
reached only in the final month of treatment for liquid stool.
Whilst this may be, in part, explained by the level of vari-
ance and power of the study, it suggests that the optimal
number, timing and duration of PTNS sessions in faecal
incontinence are certainly yet to be determined. This vari-
ance and power may also go some way to explaining the

non-significant improvements seen for follow-up inconti-
nence of liquid and stool (with median episodes of 0 and 1),
and quality-of-life indices. Larger, prospective studies are
needed to generate further evidence, including better
establishing the duration of effect and correlation with
physiological parameters. We were unable to assess the lat-
ter in this study, but findings have been disparate previous-
ly, with Shafik et al.14 and De La Portilla et al.17 demonstrat-
ing increased sphincter pressures in those treated with
PTNS, a finding not supported by Queralto et al.15

Furthermore, such studies shall better allow assessment of
important additional symptoms such as urgency and fre-
quency which we were unable to assess, and determination
of optimum regime and delivery mechanism. Importantly,
PTNS has yet to be the subject of a placebo-controlled trial
due to subjects’ awareness of stimulation; however, the
recent validation of a sham stimulation with TENS
machines may help circumvent this.31

Urological studies have demonstrated PTNS to be associ-
ated only with occasional mild complications.32 One adverse
event was reported during our study, a transient, painful,
swollen leg. Although clinical examination was normal with
no evidence of infection or thrombosis, it may be that use of
a transcutaneous rather than percutaneous electrode may
reduce risk still further. Whilst our follow-up period was
short, medium-term follow-up in other studies suggests that
the effects of PTNS may persist for 3–6 months after treat-
ment14,17 and, furthermore, that they can be maintained
with ‘top-up’ therapy, in a number of cases performed by
the patients at home16,18 – an attractive economic and con-
venient possibility from a patient and provider perspective.

Conclusions

Our results, the first in the UK, add further weight to the small
body of evidence suggesting that PTNS may represent a safe,
cost-effective, technically simple and efficacious treatment for
faecal incontinence. Where it might fit into treatment proto-
cols remains to be seen; potentially, its use may obviate the
need for more invasive procedures for those at high operative
risk, provide a new treatment option for those unable to
undergo more invasive procedures, and represent an interim
control measure for those awaiting more definitive interven-
tions. It might also be performed in the community. Such pos-
sibilities are particularly enticing as the population ages and
faecal incontinence poses yet greater challenges to patients
and health services alike. Larger, randomised, control studies
comparing PTNS with placebo and alternative modalities
shall better delineate its role.
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