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Abstract

Background/Aims: Fecal incontinence (Fl) is a common, debilitating condition that causes
major impact on quality of life for those affected. Non-surgical treatment options include
anorectal biofeedback therapy (BF) and percutaneous tibial nerve stimulation (PTNS]), usually
performed separately. The aims of the current study were to determine the feasibility,
tolerability, safety, and efficacy of performing a combined BF and PTNS treatment protocol.
Methods: Female patients with urge Fl were offered a novel pilot program combining BF
with PTNS. The treatment protocol consisted of 13 weekly sessions: an educational session,
followed by 5 combined BF and PTNS sessions, 6 PTNS and a final combined session.
Anorectal physiology and clinical outcomes were assessed throughout the program. For
efficacy, patients were compared with BF only historical Fl patients matched for age, parity,

and severity of symptoms.

Results: A total of 12/13 (93%) patients completed the full program. Overall attendance rate
was 93% (157/169 sessions). Patient comfort score with treatment was rated high at 9.8/10
(SD 0.7) for PTNS and 8.6/10 (SD 1.7) for the BF component. No major side effects were
reported. A reduction of at least 50% in Fl episodes/week was achieved by 58% of patients by
visit 6, and 92% by visit 13. No physiology changes were evident immediately following PTNS
compared with before, but pressure during sustained anal squeeze improved by the end of
the treatment course. Comparing outcomes with historical matched controls, reductions in
weekly Fl episodes were more pronounced in the BF only group at visit 6, but not week 13.
Conclusions: In this pilot study, concurrent PTNS and anorectal biofeedback therapy has
been shown to be feasible, comfortable, and low risk. The combined protocol is likely to be an
effective treatment for Fl, but future research could focus on optimizing patient selection.
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Introduction

Fecal incontinence (FI) is a chronic, debilitating
condition with enormous consequences for both
patients and the community.! Since FI is believed
to be a heterogeneous disorder, initial manage-
ment is symptom based.? Correction of any under-
lying abnormal stool form and/or frequency, if
present, is the first step. Additional conservative
therapies include dietary, medical, and psychologi-
cal modifications, which are estimated to benefit a
quarter of patients.> When a conservative approach

fails, treatment with anorectal biofeedback (BF) is
often recommended. A multitude of prospective
and randomized trials have consistently shown
short and long-term improvement in around 60%
to 70% of patients treated with BF.*

Neuromodulation is an effective therapeutic
modality in the treatment of patients suffering
from pelvic floor disorders.> For patients with FI
who fail BF, the only well-established option at
present is neuromodulation by an implantable
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sacral nerve stimulator.# This treatment is inva-
sive, with potential for significant complica-
tions, and is associated with substantial costs.®
Therefore, there is a need for a less invasive and
more economical method of performing neuro-
modulation. Percutaneous tibial nerve stimula-
tion (PTNS) has the potential to address these
disadvantages. With this method, neuromodula-
tion is delivered through a disposable needle elec-
trode inserted adjacent to the posterior tibial
nerve at the CEPHALAD to the medial mallelous
of the ankle. Although PTNS is a well-proven and
recognized treatment for urge urinary inconti-
nence,’ in the last decade its role in treating patients
with FI is slowly being elucidated. A systemic
review, including six prospective studies of PTNS
for treating FI, suggested PTNS results in signifi-
cant improvements in 50-70% of patients.?
Subsequently, two randomized controlled trials
comparing PTNS with sham treatment yielded
conflicting results,%10 although subgroup analysis
in the negative trial has suggested benefit in patients
with urge FI. In all of these studies, patients were
required to fail conservative management, but not
specifically anorectal biofeedback, before undergo-
ing neuromodulation, and in none of the studies
was PTNS evaluated in combination with BF.

We thus hypothesized that the combination of PTNS
and BF for treating patients with FI, especially
patients with urge incontinence, would be a valuable
addition to the current standard of care of BF treat-
ment only. Our aims, therefore, were (a) to determine
the feasibility and safety of performing combined BF
therapy and PTNS, (b) to assess for immediate and
short-term changes in anorectal physiology following
neuromodulation, and (c) to compare outcomes with
patient controls undergoing BF alone.

Methods

Patients

A prospective, single-arm, non-randomized, pilot
study was performed in the Neurogastroenterology
Unit, Royal North Shore Hospital. Consecutive
patients with FI referred for BF completed the
Rome III Integrative Questionnaire,!! the
Hospital Anxiety and Depression (HAD) scale,!2
the Fecal Incontinence Severity Index (FISI)!3
and a symptom-based questionnaire. After digital
rectal examination, patients underwent anorectal
manometry (Dentsleeve International, Canada)
and balloon expulsion testing (4 mm intravenous

tube with a party balloon tied at the end) as previ-
ously described in detail.!* If clinically indicated,
further testing including anorectal ultrasound,
defecating proctogram and/or colonoscopy were
performed to rule out a structural/organic cause
for the patients’ symptoms.

Inclusion criteria for the study included (a) female
gender, (b) age>18 and <80 (c) fecal inconti-
nence, defined as an uncontrolled passage of fecal
material occurring at least 2—4 times a month, in
the last 6 months, (d) urge symptoms: defined as
having an urge sensation before the uncontrolled
passage, on most occasions, (e) failure of a trial of
diet and bulking or laxative therapy in an effort to
restore normal bowel movements, (f) a minimum
score of 8 on the FISI score, and (g) willingness
to give written informed consent and willingness
to comply with the study protocol.

Exclusion criteria included (a) presence of an
overt organic anorectal disorder, (b) a medical
condition or medication that may compromise
PTNS/BF treatment, including hypercoagulability
state or anti-coagulation medication, latex allergy,
implanted stimulator, pacemaker or defibrillator,
sciatica symptoms, peripheral neuropathy or periph-
eral vascular disease, (c) a history of psychological
illness or condition such as to interfere with the
patient’s ability to understand the requirements of
the study, (d) women lactating, pregnant, or of
childbearing potential who were not willing to avoid
pregnancy during the study, and (e) previous ano-
rectal biofeedback training or neuromodulation.

Patients who satisfied these criteria were given an
oral and written explanation detailing the BF and
PTNS procedures and trial, and offered participa-
tion in the study. All patients included in the study
gave written informed consent. The study was
approved by the Local Area Human Research
Health Committee (reference number HREC/
15/HAWKE/428) and was registered on the
Australian New Zealand Clinical Trials Registry
(reference number ACTRN12616000056493).

Anorectal biofeedback treatment

All patients received anorectal BF training accord-
ing to a pre-defined protocol based on the American
Neurogastroenterology and Motility Society and
the European Society of Neurogastroenterology
and Motility (ANMS-ESNM) recent consensus
statement.!> This consisted of six 30—60 min weekly
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sessions, four instrumented, with a gastroenterolo-
gist-supervised nurse specialist. The protocol con-
sisted of (a) education regarding the anatomy of
normal defecation, (b) advice on correct toilet posi-
tioning, (c) diaphragmatic breathing with mano-
metric feedback aiming to achieve normalization of
rectal pressure on strain, and use of diaphragmatic
breathing for urge resistance training, (d) mano-
metric and surface electromyography (Neomedix,
Sydney, Australia) based biofeedback for quick,
sustained and half maximum anal squeezes aimed
to improve amplitude and duration of anal squeeze
pressure, (¢) manometric-based biofeedback aim-
ing to improve rectoanal co-ordination with syn-
chronous rise in rectal pressure with anal sphincter
relaxation, (f) rectal sensory training, and (g) bal-
loon expulsion training where appropriate. A rein-
forcement BF training session was performed at
week 13 of the study.

PTNS (Endotherapeutics Pty Ltd, Sydney,
Australia) was performed in 12 consecutive
weekly sessions. Following the insertion of a nee-
dle electrode adjacent to the posterior tibial nerve
cephalad to the medial malleolus of the ankle, the
maximum treatment intensity was determined by
increasing the stimulus intensity slowly until the
patient’s great toe began to curl or until a tingling
sensation was perceived in the medial aspect of
the foot. Each PTNS treatment session lasted
30min at a sub-maximal stimulation level, with
the patient in the semi-supine position.

Following the screening visit, week 1 visit of the
study was dedicated to educational aspects of the
BF and PTNS treatments, informed consent, and
advice regarding medication use and toileting habits
(supplementary Table 1). On weeks 2 to 6 and week
13 visits, BF training was performed followed by
PTNS. On weeks 7 to 12 visits, patients received
PTNS treatment alone. On week 2,5,9 and 13 vis-
its, anorectal manometry (ARM) studies were per-
formed immediately before and after the 30min of
PTNS treatment. At the end of treatment, all
patients were offered off-study, optional, reinforce-
ment PTNS sessions at 3months from end of study
and thereafter at 6 month intervals. A follow up
combination PTNS and BF visit at 12months was
also offered.

Outcome measures
At week 1 (baseline), 6 and 13 (end of study) visits,
all patients filled out the FISI, a quality of life

questionnaire (SF36)1% and a 10cm visual ana-
logue scale (VAS) for (a) global bowel satisfaction
(score anchors: O=completely unsatisfied;
10=completely satisfied), (b) impact of bowel dys-
function on quality of life (score anchors: 0=no
impact; 10 =most impact) and (c) control of bowel
functions (score anchors: 0 =no control; 10 =most
control). Before treatment, VAS for willingness to
participate in the therapeutic course (score
anchors: 0 =not willing; 10 =very willing) and fol-
lowing treatment VAS for comfort with treatment
(score anchors: 0 =most uncomfortable; 10 =most
comfortable) were also completed. Anorectal
manometry with sensory testing was performed on
the screening visit and repeated on visits 2,5,9 and
13 immediately before and after PTNS treatment.

Our primary outcome measures for feasibility were
completion rate, percentage of visit attendance,
and VAS score for ‘patient comfort with treatment’
for BF and PTNS at visits 6 and 13. For our sec-
ondary objectives, physiological ARM measure-
ments before and after PTNS treatment at week
2,5,9 and 13 visits were compared, as well as
changes during the treatment compared with base-
line. Lastly, for assessing efficacy, outcome meas-
ures of change in frequency of FI episodes, FISI
and VAS scores were compared with a group of age
and gender-matched historical controls undergoing
standard BF without PTNS in the same Unit.

Sample size requirements

Although designed as a pilot study, sample size
requirement was determined a priori, for the pri-
mary contrast, to be =12 (matched 1:1 treated
and controls) based on a nonparametric matched
matched-pairs test (Wilcoxon Signed-Ranks test)
assuming minimum asymptotic relative efficiency
relative to the equivalent parametric test (paired
t-test). While conservative, this yields a more than
adequate sample size, and the eventual matching
of 1:2 treated and controls with the consequent 12
treated patients and 24 controls yielded higher sta-
tistical power than anticipated. Allowing for a 30%
attrition rate, a total of 17 patients were planned.

Statistical analysis

With the exception of the analysis of changes in
physiology within visits, comparisons within
groups over time were carried out using Wilcoxon
signed-ranks tests. For the analysis of physiology
within visits, a series of repeated-measures
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analysis of variance (ANOVAs) were conducted.
The predictor variable in each ANOVA was visit
number (2 versus 5 versus 9 versus 13) and the out-
come variable was change score (post-PTNS ver-
sus pre-PTNS) in the relevant physiology measure.
When the outcome variables (change scores) were
not normally distributed (i.e. when the Shapiro—
Wilk test of normality was significant), the
Skillings—Mack test — a non-parametric version of
repeated-measures ANOVA — was run. Following
the ANOVA or Skillings—Mack test, all pairwise
comparisons were examined post hoc, applying the
Tukey correction for multiple comparisons.
Comparisons between groups were carried out
using Wilcoxon rank-sum tests. Statistical analy-
ses were performed using Stata Statistical
Software (Release 14. College Station, TX:
StataCorp LP). A two-sided p value of less than
0.05 was considered to be statistically significant.

Results

Patients

A total of 29 consecutive female patients with urge
FI presenting for BF treatment were screened. In
total, 12 patients were excluded (1 recurrent rectal
prolapse surgery, 1peripheral vascular disease,
1 peripheral neuropathy, 1 sciatica, 1 myasthenia
gravis, 1 low anterior resection and radiotherapy,
5 with frequency of FI episodes not meeting mini-
mal requirements for the study, and 1 with no
consistent urge symptoms on specific question-
ing). Of the remaining 17 patients, 13 agreed to
participate in the study (Figure 1).

Thus, 13 patients (mean age 54, SD 14) were
enrolled, all female patients with urge FI. Average
FI episodes/week was 2.8 (SD 2.2), with 11/13
patients reporting 2 or more FI episodes/week.
Mean FISI score was 30 (SD 10) and duration of
FI symptoms was 11years (SD 10). In 54% of
patients, previous obstetric trauma was noted
(3rd degree tear or instrumented delivery), and a
single patient had concomitant constipation
according to Rome criteria. In total, seven patients
had elevated (>7) HAD anxiety scores, but none
had elevated HAD depression (all <7).

Feasibility, safety, and tolerance of combined
treatment

A total of 12 patients (93%) completed the full
program. A single patient withdrew from the

study after visit 3 due to personal reasons, and
follow up data was not available for this patient.
Overall attendance rate, including the withdrawn
patient, was 93% (157/169 sessions). Mean treat-
ment amplitude used for PTNS was 5 mA (SD
3). At week 6 visit, patients rated VAS comfort
with combined treatment as 8.8/10 (SD 1.8) and
on week 13 final visit, mean comfort score was
rated as 9.8/10 (SD 0.7) for PTNS and 8.6/10
(1.7) for the BF component. No major side effects
were reported.

Changes in physiology: immediately before and
after PTNS and between visits

Within visits, anorectal physiology measured
immediately after PTNS did not differ from val-
ues immediately before at all time-points meas-
ured (week 2,5,9 and 13 visits). Comparing
physiology measures at week 5,9 or 13 with base-
line, no changes in anal sphincter resting, squeeze,
or cough pressures were seen. Some improve-
ment was seen in the anal sustained pressure at
end of treatment visit 13 compared with baseline
(Table 1).

Efficacy of treatment

Changes in symptom severity, quality of life
measures, and physiology during treatment
course are shown in Table 1. There was signifi-
cant improvement in FISI, VAS quality of life,
control, and satisfaction at week 6 visit (p<<0.01
for all measures), but not in weekly FI episodes.
By the end of the combined treatment at week 13,
however, all outcome measures improved com-
pared with baseline, including weekly FI episodes.
A reduction of at least 50% in weekly FI episodes
was achieved by 58% of patients by week 6, and
92% by week 13. Four patients (33%) reported
full continence and another 5 were reduced to 1
or less FI episode/week.

12months follow-up

In total, 8 of the 12 patients completing combina-
tion treatment were available for 12-month follow
up. A total of five of these eight patients per-
formed reinforcement PTNS sessions as offered
following completion of the 13-week treatment
phase. One patient underwent sacral nerve stimu-
lator (SNS) implantation due to incomplete reso-
lution of symptoms. Two patients who were
improved at the end of treatment were more
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Table 1. Symptom severity, quality of life measures and anorectal physiology parameters during combined treatment with anorectal
biofeedback (BF) and percutaneous tibial nerve stimulation (PTNS) (n=12).

Baseline - before Week 6 visit Week 13 end of 12 months follow up
treatment treatment (n=8)
Fecal incontinence severity index - mean 30 (11) 15 (8)** 12 (7)** 6 (8)
(SD)
Fl episodes/week - mean (SD) 3.3(1.9) 2.4 (3.3) 1.2 (1.3)** 1.5 (3.5)
Improvement in Fl episodes/week of 50% or 7 (58%]) 11 (92%) 5 (63%)
more - n (%)
Physician assessment: moderate-major 10 (83%])
improvement - n (%)
Impact on quality of life J] - mean (SD) 7.0 (1.9) 3.9 (2.2)** 3.1 (1.9)%* 2.9 (1.3)*
Feeling of control over bowel function 99| 3.1(1.6) 6.4 (1.4)*%* 6.9 (1.3)** 6.4 (1.9)*
- mean (SD)
Satisfaction with bowel function 9 - mean 3.2(2.6) 6.3 (1.9)** 7.4 (1.6)%* 7.1(1.6)*
(SD)
Maximal anal resting pressure - mean; 58 (27) 61 (20) 65(12) 47 (9)
mmHg (SD)
Maximal anal squeeze pressure - mean; 109 (46) 129 (64) 132 (55) 121 (28)
mmHg (SD)
Duration of squeeze - mean; seconds (SD) 31 (4) 28 (3) 30 (5] 26 (1)
Anal pressure on sustained squeeze - 63 (26) 94 (43)* 105 (44)* 84 (36)
mean; mmHg (SD)
Anal pressure on cough - mean; mmHg (SD) 128 (47) 119 (27) 134 (39) NA
First sensation- mean; ml (SD) 48 (14) 38 (13) 41(19) 34 (17)
Urge sensation - mean; ml (SD) 110 (37) 93 (33) 121 (41) 100 (22)
Maximum tolerated volume — mean; mL(SD) 177 (61) 138 (40)* 174 (45) 151 (20)

P values for difference compared with baseline: *p <0.05; **p<0.01.
Visual analogue scale ranging from 0 to 10, with lower scores indicating decreased severity.
ffVisual analogue scales ranging from 0 to 10, with higher scores indicating decreased severity.

Fl, fecal incontinence; NA, not available.

symptomatic again at 12 months, although one of
these patients received reinforcement PTNS ses-
sions. The remaining five patients (63%) dis-
played sustained benefit at 12months, with all
but one of these patients arriving for all PTNS
reinforcement sessions.

Improvements in FIST and VAS scores for impact
on quality of life, control, and satisfaction with
bowel movements were also maintained at
12 months, but although the average number of

weekly FI episodes was numerically lower, this
was non-significant compared with baseline.

Comparison with historical controls

The 12 patients completing treatment were com-
pared with 24 female patients with urge FI who
recently completed BF as a stand-alone treatment
for their symptoms. Similar to patients in this
study, these patients underwent 6 weekly BF ses-
sions and a follow up reinforcement BF session at
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[ Enrolment ]

Assessed for eligibility (n=29)

Excluded (n=16)
+ Not meeting inclusion criteria (n=12)
+ Declined to participate (n=4)

A4

A

Allocated (n=13)

Discontinued intervention (personal
reasons) (n=1)

A 4

Analysis

Analysed (n=12)

Figure 1. Participant flow diagram.

week 13, according to an identical standardized
BF protocol. Study patients were matched in 1:2
design with age, parity, and severity matched
patient controls.

Baseline characteristics of the two groups are
compared in Table 2 and outcomes of the two
groups are compared in Table 3. At baseline,
duration of symptoms was shorter in the matched
controls (5 wersus 11lyears, p<<0.001) and the
duration of sustained anal squeeze was also
shorter (23 wversus 31s, p<0.001). Comparing
outcomes, reductions in weekly FI episodes were
more pronounced in the BF only group at visit 6,
but not at visit 13.

Discussion

In this pilot, non-randomized, single-arm study,
the feasibility and safety of an augmented bio-
feedback protocol combining PTNS and BF for
treating female patients with urge fecal inconti-
nence is demonstrated. These primary outcomes
were met with a 93% completion rate, 93% ses-
sion attendance rate, no major adverse events,
and a high level of patient reported comfort with
PTNS (9.8/10), BF (8.6/10), and the combina-
tion of the two modalities (8.8/10). This is despite
the relatively cumbersome visits required in the
study protocol and the recurrent needle place-
ment and anorectal studies performed during the
visits.

In an effort to understand the mechanism of neu-
romodulation by PTNS, anorectal manometry
and sensory testing was repeated on four of the
treatment sessions, both immediately before and
after PTNS. No immediate changes in any of the
measurable variables was detected. This is in
keeping with studies performed in patients with
sacral nerve stimulators, where a lack of physiol-
ogy changes have been seen in the ‘on’ and ‘off’
mode of stimulation.!” In addition in our study,
no significant changes were seen in post-treat-
ment physiology as compared with baseline, with
the exception of a higher sustained squeeze pres-
sure. This, however, is in contrast to some previ-
ous reports in both BF and PTNS.18 As the
variables most likely to improve following BF, for
example anal squeeze pressure,!® and following
PTNS, for example anal resting pressure and
rectal sensory volumes,!® were numerically
improved in our study but did not reach statisti-
cal significance the likely explanation for this
finding is the small patient numbers. As physio-
logical changes were defined as a secondary end-
point in the current study, power to detect change
was limited, and it is possible that including more
patients would replicate previous reports of some
physiological improvements. It is interesting to
speculate that with more sensitive physiology
testing, differences may emerge, and future stud-
ies could include sensory testing with a
barostat,2%21 motor evoked potentials?? or meas-
ures of CNS function such as positron emission
tomography.23-24

It is of interest that compared with the standard
BF protocol, patients in the augmented protocol
continued to improve after week 6, with the
maximal benefits attained at week 13. This is
similar to previous reports of the time line of
improvement in PTNS.!® Nevertheless, data
regarding efficacy in this trial should be inter-
preted with caution, as this was a small cohort,
with no sham treatment arm, in a selected group
of patients. This probably explains the unusually
high rates of success at the end of treatment
(92%), even as assessed by the objective meas-
ure of 50% or more improvement in FI episodes.
A better reflection of the true efficacy would per-
haps be the follow up data, where 63% of patients
available for follow up still had a successful out-
come at 12months, which is more in line with
other publications.1%2> Comparison with
matched historical controls did not a find a
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Table 2. Baseline demographics, clinical and psychological features of patients undergoing percutaneous tibial nerve stimulation
with anorectal biofeedback (PTNS +BF) versus matched controls undergoing BF only.

Combined PTNS +BF Matched controls BF only p value for

N=12 N=24 difference
Clinical features and demographics
Age; years, mean (SD) 55 (14) 55 (14) NS
Multiparous; n (%) 11 (92%) 21 (88%) NS
Fecal Incontinence Severity Index; mean (SD) 30(11) 28 (10) NS
Fl episodes/ weak; mean (SD) 3.3(1.9) 5.3(3.9) NS
Organic cause for FI - n (%) 4 (33%) 7 (29%) NS
Rome Constipation or IBS-C; n (%] 1(8%) 5(22%) NS
Duration of bowel symptoms; years, mean (SD) 11 (10) 5(7) <0.001
Bristol stool form - at least some loose - n (%) 8 (67%) 6 (26%) <0.05
Effect of bowel dysfunction on quality of life; mean (SD] | 7.0 (1.9 6.2 (2.4) NS
Patients satisfaction with bowel movements; mean (SD) 19| 3.2(2.6) 4.2 (2.5) NS
Control over bowel movements; mean (SD) 3.1(1.6) 3.4(2.0) NS
Willingness to complete anorectal biofeedback; mean (SD) 9.9 (0.3) 9.7 (0.8) NS
HAD anxiety score; mean (SD) 7 (3) 6 (3) NS
Abnormal (>7) HAD anxiety score - n (%) 6 (50%) 6 (25%) NS
HAD depression score; mean (SD) 2 (2) 3(2) NS
Abnormal (>7) HAD depression score - n (%) 0 (0%) 2 (9%) NS
Anorectal physiology
Maximal anal resting pressure - mean; mmHg (SD) 58 (27) 57 (17) NS
Maximal anal pressure on squeeze - mean; mmHg (SD) 109 (46) 110 (34) NS
Duration of squeeze - mean; seconds (SD) 31 (4) 23 (6) <0.001
Squeeze duration >20s - n (%) 12 (100%) 17 (71%) NS
Anal pressure on cough - mean; mmHg (SD) 128 (47) 118 (32) NS
Cough - squeeze anal pressures - mean (SD) 19 (36) 8(19) NS
Rectal pressure on push maneuver - mean; mmHg (SD) 53 (17) 56 (25) NS
Inadequate (<40 mmHg) rectal pressure on push - n (%) 3 (25%) 6 (25%) NS
Anal relaxation on push maneuver - n (%) 2 (17%) 3 (13%) NS
Balloon expulsion time - seconds, mean (SD) 12 (14) 33 (57) NS
Unable to expel balloon in 60s - n (%) 0 (0%) 3 (13%) NS
First sensation- mean; ml (SD) 48 (14) 40 (15) <0.05
Urge sensation - mean; ml (SD) 110 (37) 96 (36) NS
Maximum tolerated volume — mean; ml (SD) 177 (61) 173 (59) NS

fVisual analogue scale ranging from 0 to 10, with higher scores indication increased severity.
fVisual analogue scales ranging from 0 to 10, with lower scores indicating increased severity.
Fl, fecal incontinence; HAD, hospital anxiety and depression; NS, non significant.
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Table 3. Changes during and after biofeedback (BF): percutaneous tibial nerve stimulation with anorectal biofeedback (PTNS +BF)
versus matched controls undergoing BF only.

Combined PTNS +BF = Matched controls BF only  p for difference

N=12 N=24 between changes
Improvement of 50% or more of Fl episodes; n (%) 7 (58%) 21 (88%) 0.08
- week 6 visit
Improvement of 50% or more of Fl episodes; n (%) 11 (92%) 17 (71%) NS
week 13 final visit
Improvement of 50% or more of Fl episodes; n (%) 5 (63%) 16/22 (73%) NS
-12months follow up*
Physician assessment of response to BF end of 10 (83%]) 22 (92%) NS
treatment; moderate to significant improvement;
n [%]
Change in Fl episodes/week (SD) week 6 visit -0.8(2.7) -4.0 (3.8) 0.02
Change in Fl episodes/week (SD) week 13 final visit -2.1(1.7) -3.7 (3.9) NS
Change in Fl episodes/week (SD) 12 months -1.5(3.6) -3.0 (4.3) NS
follow up*
Change in FISI score (SD] week 6 visit -15(12) -12(8) NS
Change in FISI score (SD) week 13 final visit -18(13) -15(9) NS
Change in FISI score (SD) 12 months follow up* -23(11) -14 (9) NS
Change in impact of bowel problem on quality of -3.1(2.6) -2.3(2.4) NS
life]|] - cm VAS (SDJ; week 6 visit
Change in impact of bowel problem on quality of -3.9 (2.4) -2.8(2.9) NS
lifeq]q] - cm VAS (SDJ; week 13 final visit
Change in impact of bowel problem on quality of -4.3(2.5) -2.9 (2.5) NS
life]q - cm VAS (SD); 12months follow up*
Change in satisfaction with bowel movements| - +3.1(1.9) +2.4(3.5) NS
cm VAS (SD) week 6 visit
Change in satisfaction with bowel movements{ - +4.3(2.5) +3.6(2.9) NS
cm VAS (SD) week 13 final visit
Change in satisfaction with bowel movements9| - +4.0(3.1) +3.8(2.8) NS
cm VAS (SD) 12 months follow up*
Change in control over bowel movements ) - +3.3(1.4) +3.9(1.9) NS
cm VAS (SD) week 6 visit
Change in control over bowel movements] -cm VAS  +3.8 (2.1) +3.6 (2.7) NS
(SD) week 13 final visit
Change in control over bowel movements] -cm VAS  +3.3 (2.4) +3.7(2.9) NS

(SD) 12 months follow up*

fVisual analog scale ranging from 0 to 10, with more positive change indicating greater improvement.

fVisual analog scales ranging from 0 to 10, with more negative change indicating greater improvement.

*For 12months follow up, 5/8 and 22/24 patients in the PTNS only and the combination treatment groups, respectively, were available for analysis,
Fl, fecal incontinence; NS, not significant.
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difference in response between groups. Although
matched for age, parity, and severity, baseline
differences between patients and controls, such
as numerically higher frequency of weekly FI epi-
sodes, higher symptom duration, and higher fre-
quency of loose stools, might account for some
disparities in outcome measures. Furthermore,
this comparison is underpowered to detect small
but perhaps meaningful advantages of the aug-
mented protocol. Still, a power calculation
accounting for a 70% success rate of BF as a
stand-alone therapy for FI and assuming a mini-
mal clinically significant benefit of additional
10% by adding on PTNS, results in large (>250
in each group) patient numbers needed to prove
this benefit. Such a future clinical trial is proba-
bly unrealistic.

The question stands as to which patients could or
should be offered this augmented combination
treatment protocol. In the current study, women
with urge FI were included, making it reasonable
to offer the protocol to these patients in the future.
In addition, the recent post hoc analysis of a well-
designed randomized controlled trial?¢ suggested
PTNS benefits mainly patients with a lack of
obstructive defecation symptoms (49% of these
patients achieved a 50% improvement in weekly
FI episodes following PTNS compared with only
18% of patients with defecatory symptoms). The
current cohort was pre-selected for urge symp-
toms, and only a single patient had concurrent
dyssynergic defecation as defined by the Rome
criteria, limiting the ability to draw any conclu-
sions on this subgroup. It might stand to reason,
however, that patients with obstructive defecation
symptoms and FI could be pre-selected for BF
alone (or combination treatment) and not PTNS
alone, given the poor response rate in the above
trial to PTNS and the well-established benefits of
BF in patients with obstructed defaecation.??
Cost issues should also be taken into account, as
PTNS treatment adds substantive additional
costs to BF treatment.?8

In conclusion, PTNS and anorectal biofeedback
therapy can be performed concurrently and is fea-
sible, comfortable, and low risk and the combined
course is likely to be an effective treatment for FI.
Potential benefits and appropriate patient selec-
tion for this combined treatment remain to be
established. As with sacral nerve stimulation, the
physiological mechanisms of action of PTNS
remain unclear and deserve further study.
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