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Preliminary results of peripheral
transcutaneous neuromodulation
in the treatment of idiopathic fecal
incontinence

Abstract Purpose: Few therapeutic
tools are available for treating idio-
pathic anal incontinence. Sacral neu-
romodulation appears to be effective
in selected patients but requires sur-
gical implantation of a permanent
electrical stimulator. The aim of this
work was to assess the efficiency of
posterior tibial nerve (PTN) transcu-
taneous electrical nerve stimulation
(TENS) in the treatment of anal
idiopathic incontinence. Methods:
Ten women were treated by PTN
TENS, 20 min a day for 4 weeks.
Functional results were evaluated by
Wexner's incontinence score and an-

orectal manometry. Results: Eight of
the ten patients showed a 60% mean
improvement of their incontinence
score after 4 weeks. This improve-
ment remained stable over the 12-
week follow-up period. Manometric
parameters did not differ before and
after stimulation. Conclusion: PTN
neuromodulation without surgically
implanted electrode could represent a
safe and low-cost alternative to per-
manent sacral neuromodulation for
idiopathic anal incontinence.

Introduction

Fecal incontinence is a disabling pathological condition.
Few therapeutic tools are available for treating idiopathic
anal incontinence. Sacral neuromodulation appears to be
effective in selected patients but requires surgical implan-
tation of a permanent electrical stimulator. Transcutaneous
electrical nerve stimulation (TENS) was proposed in 1965
by Melzack and Wall [1] as a new pain treatment.

In 1983, Nakamura et al. [2] showed the efficiency of the
transcutaneous stimulation of the posterior tibial nerve
(PTN) in the control of urge incontinence and overactive
bladder. Since then, the efficiency of this approach has
been confirmed on clinical criteria [3–6] and on urody-
namic parameters [5] in several publications.

Material and methods

Between September 2003 till June 2004, patients suffering
from idiopathic anal incontinence referred to a specialized
center were identified.

Patients were prospectively evaluated by clinical exam-
ination, endo-anal ultrasonography (searching a sphincter
defect), and anorectal manometry. Fecal incontinence was
estimated according to the Wexner's score [7].

Inclusion criteria for idiopathic incontinence were the
following: no sonographic sphincter defect, no anatomical
rectal prolapse, and clinical failure of medical treatments
and biofeedback rehabilitation (ten cases) or transsacral
neuromodulation (one case).

TENS was applied through a stimulating TENS unit
(Cefar Primo). Stimulation was done on the PTN route using
a self-adhesive surface stimulation electrode without an
implanted needle electrode. The negative contact electrode
was placed on the ankle skin behind the internal malleolus,
and the positive electrode, 10 cm above the negative elec-
trode. The adequate position of the electrode was determined
by visualization of rhythmic flexion of toes during stimu-
lation. The intensity level selected was determined based on
the intensity immediately under the threshold motor con-
traction and varied from 10 to 35 ma. A 200-μs, 10-Hz
current was applied 20 min daily for 4 weeks in the patient’s
residence.
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At the end of the 4-week treatment period, a new
evaluation was realized by clinical examination (inconti-
nence score) and anorectal manometry.

Treatment was then interrupted in case of failure or
continued for 2 months, 5 days a week, if a benefit was
observed.

Nonparametric Wilcoxon rank test was used to compare
continence scores between pre- and post-TENS measures.

Results

Over the study period, ten adult female patients ranging
from 35 to 78 years (average 61.7 years) were treated by
PTN TENS neuromodulation.

All patients were compliant with the planned stimulation
schedule during the first month.

Wexner's scores were improved in eight of the ten
patients in 4 weeks (Fig. 1).

Mean improvement in Wexner's score was more than 60%
(statistically significant difference p=0.0046, Wilcoxon
rank test).

Continence scores before and after stimulation are
detailed in Table 1.

The two patients without improvement refused to try
further surgical treatment, and one is now lost to follow-up.

After the first month, patients used their stimulator less
frequently, depending on their continence. One patients is
now using it once a week. Functional improvement
remained consistent for 12 weeks for all of these eight
patients (Table 1).

No adverse event was observed.
All patients received an anorectal manometry before and

after stimulation. Pre- and poststimulation manometric
parameters were not significantly different (Table 2).

Discussion

Treatment of idiopathic fecal incontinence has been
improved by the introduction of transsacral neuromodula-
tion. Most recent series report favorable functional out-
comes [8]. However, this technique leads to an invasive
surgical procedure with a risk of related complications. In
addition, the number of procedures is limited by the high
cost of the implanted stimulator.

PTN TENS therapy has shown promising results for
urge urinary incontinence [6, 9–11]. Shafik et al. [12]
proposed to use PTN stimulation for fecal incontinence via
a subcutaneous electrode implantation, with a functional
success in 78%. This is the first report of the effectiveness
of PTN stimulation for fecal incontinence. Nevertheless,
the insertion of a needle remains an invasive technique.

To our knowledge, transcutaneous PTN stimulation has
never been reported in this indication. We therefore began
this preliminary study.

Full explanation was given to patients. Notably, they
were aware of the noninvasive characteristic of the
technique, and that a standard validated treatment would
be used in case of failure after 1 month. For these reasons,
no ethical committee approval was asked for.

As for sacral stimulation, neurophysiological explana-
tion of the efficiency of the technique remains unclear [13].
However, the PTN arises from the ventral branches of the
ventral rami of the fourth and fifth lumbar and the first,
second, and third sacral nerves. It contains sensory and
motor fibers. As the nerve contains fibers from the sacral
nerves, stimulation of its peripheral fibers which reach the
ankle area transmits impulses to the sacral nerves and
reflexly neuromodulates the rectum and the anal sphincter.
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Fig. 1 Incontinence score pre- and post-4-week neuromodulation

Table 1 Continence scores before and after PTN neuromodulation

Patient
number

Age
(years)

Pre-TENS
Wexner's
score

1-month post-
TENS Wexner's
score

4-month post-
TENS Wexner's
score

1 35 6 2 2
2 48 13 3 0
3 52 6 2 1
4 57 13 10 10
5 58 15 8 1
6 76 12 6 6
7 77 13 3 3
8 78 17 1 0
9 70 15 15 NA
10 61 4 4 NA

NA Nonapplicable

Table 2 Anorectal manometric data before and following 4 weeks
of PTN TENS neuromodulation

Pre Post

Basic pressure (cmH2O) Low anal canal 40.33 39.33
High anal canal 32.67 43.33

Voluntary contraction Duration (s) 36.22 45.83
Pressure (cmH2O) 16.89 18.83
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A double-blinded, crossover study of sacral neuromod-
ulation by Vaizey and colleagues [14] suggested that the
observed effect is not due to a placebo effect.

This procedure is a simple, noninvasive, and inexpensive
treatment for fecal idiopathic incontinence. It can be done as
an outpatient procedure or by the patient at home and might
be an alternative to permanent transsacral neuromodulation.
However, the results need to be reproduced on a large number
of patients, comparing peripheral transcutaneous neuromod-
ulation with percutaneous peripheral (needle) neuromod-
ulation and sacral neuromodulation. Our results justify a

multicentric study intended to position peripheral neuro-
modulation within the treatments of the fecal incontinence.

Conclusion

Our preliminary study suggests that peripheral transcuta-
neous neuromodulation for fecal idiopathic incontinence is
effective, at least in the short term. Its efficacy, morbidity,
and cost-effectiveness should then be compared to sacral
neuromodulation.
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