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Abstract
Background The effect of posterior tibial nerve stimulation (PTNS) on the mechanisms of anal continence has not been 
fully demonstrated. The aim of this study was to assess the anal manometric response after percutaneous PTNS in patients 
with fecal incontinence (FI).
Methods This was a prospective study in patients with FI undergoing 1 weekly session of percutaneous PTNS for 8 weeks. 
A clinical assessment (Wexner scale) and a complete study of up to 22 manometric parameters were carried out prior to 
treatment and 2–4 weeks after the end of treatment.
Results A total of 32 patients were evaluated. After therapy, there was a decrease in the average Wexner score [12.6 (± 5.2) 
to 9.5 (± 5.2) (P < 0.005)] and an increase in the “anal canal length at rest” [4.55 (± 0.60) to 4.95 (± 0.21) P = 0.004], without 
observing variations in other manometric parameters. The decrease in the Wexner score was significantly correlated with an 
increase in the “pressure at 5 cm at rest” after therapy (r = 0.464 P = 0.030).
Conclusions In our study, PTNS was associated with a significant decrease in the Wexner score and with an increase in the 
functional length of the anal canal at rest. The improvement in the Wexner scale was correlated with an increase in pressure 
at rest in the theoretical area of the anorectal junction.

Keywords Percutaneous electric nerve stimulation · Fecal incontinence, manometry

Introduction

Fecal incontinence (FI) is a devastating condition with a rel-
atively high prevalence of 11–17% reported in epidemiologi-
cal studies [1]. Electrical nerve stimulation has been used 
as a minimally invasive treatment for functional pathologies 
of the pelvic floor, both in urology and in coloproctology. 
Sacral nerve root neuromodulation has been the most widely 
used of these techniques for the treatment of FI, but in recent 
years, there has been an increase in the application and use 
of posterior tibial nerve stimulation (PTNS). The results of 

PTNS seem to be good, and this treatment method is less 
aggressive and less costly than sacral neuromodulation [2].

PTNS has shown acceptable results with significant 
improvement in leakage and quality of life [3]. However, 
some randomized studies have questioned the true therapeu-
tic effectiveness of the procedure [4, 5].

Evaluation of the results is difficult in FI, with much sub-
jectivity in endpoints. The scores used to measure FI, such 
as the Jorge–Wexner score [6], quality-of-life surveys such 
as the Faecal Incontinence Quality of Life Questionnaire 
(FIQL) questionnaire [7], and defecation diaries, are use-
ful instruments to assess the degree of FI and to evaluate 
the changes that occur with different treatments. Anorectal 
manometry (ARM), however, produces objective data and 
can specify the degree of dysfunction of anal continence in 
a patient with FI, either due to organic or functional lesions. 
In addition, ARM can detect objective changes of continence 
which may be correlated with clinical improvement. Several 

 * R. Rodríguez Carrillo 
 rodolforodriguez8700@gmail.com

1 Servicio de Cirugía General y del Aparato Digestivo, 
Hospital de Sagunto, Valencia, Spain

2 Servicio de Cirugía General y del Aparato Digestivo, 
Hospital la Fe, Valencia, Spain

http://crossmark.crossref.org/dialog/?doi=10.1007/s10151-019-02092-w&domain=pdf


988 Techniques in Coloproctology (2019) 23:987–992

1 3

studies have evaluated the manometric response after PTNS 
[4, 8–14].

The aim of the present study was to assess the response to 
PTNS in patients with FI, determining not only its clinical 
response but also its impact on anorectal function, studied 
with ARM.

Materials and methods

A prospective study was conducted in patients with FI who 
had treatment with PTNS between May 2014 and Novem-
ber 2015. Clinical and functional assessments of the patient 
were made before the treatment and 2–4 weeks after the 
end of the treatment. The study was approved by the Clini-
cal Research Ethics Committee of the Hospital of Sagunto.

Inclusion criteria

1. Patients with FI (urgency, passive, or mixed), without 
sphincter defects or with minor defects determined by 
endoanal ultrasound. Minor defects were defined as fol-
lows: internal anal sphincter (IAS) and/or external anal 
sphincter (EAS) defects less than 30º.

2. Patients with sphincteric defects that were repaired sur-
gically, with ultrasonographic verification of the integ-
rity of the repair and presenting with residual FI.

3. Patients with FI secondary to low anterior resection syn-
drome (LARS), without IAS and/or EAS defects greater 
than 30º, on endoanal ultrasound.

4. Duration of FI symptoms longer than 6 months.
5. No satisfactory response to conservative treatment 

(dietary measures, antidiarrheal agents, and pelvic floor 
rehabilitation exercises).

Exclusion criteria

1. Patients with major sphincter injuries: i.e., lesions of the 
IAS and/or EAS greater than 30º.

2. Patients with FI secondary to active colon or rectal 
inflammatory disease (inflammatory bowel disease, 
diverticulitis, other colitis).

3. Patients with unresected digestive system neoplasms.
4. Patients with central nervous system pathology either at 

the cortical or medullary levels that could be a cause of, 
or be related to, FI.

5. Patients with pathology of the lower limb that contrain-
dicates tibial puncture including: vascular ulcers, severe 
venous insufficiency, significant edema, severe cutane-
ous diseases, etc.

6. Patients with peripheral nerve injuries of the lower 
extremities.

7. Patients with muscular dystrophy.

Clinical and functional assessment

All patients had a clinical assessment consisting of a com-
plete medical history and physical examination. An endoanal 
ultrasound was also performed in all patients to detect and 
assess sphincter injuries. To determine the severity of FI, the 
Wexner scale [6] was administered to all patients before and 
after treatment. ARM was performed in all patients before 
treatment and just after the end of treatment (2–4 weeks). 
During the manometric study, 22 different parameters were 
recorded for further analysis, which were divided into sev-
eral groups: length and distance at rest and contraction (cm), 
pressure at rest and on contraction (mmHg), asymmetry at 
rest and on contraction (%), and vector volume at rest and 
on contraction  (mmHg2 × cm).

Procedure of percutaneous stimulation 
of the posterior tibial nerve

The Urgent PC neuromodulation system© (Uroplasty, 
Wythenshawe, Manchester, UK) was used for the application 
of the therapy. We performed 1 weekly session consisting of 
30 min each, for 8 consecutive weeks in each patient. After 
locating the anatomical area of the posterior tibial nerve, 
a test stimulation was performed that started at the mini-
mum intensity level and progressively increased while the 
response was assessed (paresthesias in the heel, sole of the 
foot or fingers). Depth, angulation, and even the puncture site 
were varied for different test stimulations to find the location 
at which the minimum intensity provided the patient with 
a sensitive response. After this, the intensity was increased 
to the maximum tolerable level without causing pain. After 
several minutes of stimulation, a phenomenon of adaptation 
occurred in which the patient stopped perceiving the sensory 
and/or motor response. If this occurred, the intensity was 
increased again until the response recovered. It was pos-
sible that several increases in intensity level were needed to 
maintain the response throughout the entire session.

Statistical analysis

The sample size was calculated using differences between 
paired means (repeated in a group), since the main objec-
tive was to detect changes in the manometry data at two 
moments in time before and after the application of the treat-
ment in the same sample. We used data from the manometric 
results of preliminary studies with the same methodological 
design in our geographical area, which showed increases of 
15 mmHg in the maximum baseline pressure between pre- 
and post-treatment manometry with a standard deviation of 
25 mmHg [13]. Accepting an alpha risk of 0.05 and a beta 
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risk of 0.2 in a bilateral contrast, 25 subjects were required 
to detect a difference equal to or greater than 15 units. A 
standard deviation of 25 was assumed. A tracking loss rate 
of 10% was estimated.

The statistical package IBM SPSS Statistics 19 for 
Windows was used to analyse the data. The variables are 
expressed as the mean and standard deviation (SD) or the 
median and interquartile range (IQR) for variables with non-
parametric distribution. For the comparison of variables 
(before and after the treatment), Student’s t test was used, 
and Wilcoxon’s test was used in the case of non-parametric 
distributions. The Pearson correlation coefficient was used 
as a measure of the linear relationship between two quanti-
tative random variables. The level of statistical significance 
was 5%. All tests were considered bilateral. The results are 
expressed as the mean ± standard deviation.

Results

A total of 32 patients, including 28 women (87.5%) and 
4 men (12.5%), were evaluated. Their mean age was 60.1 
(± 14.1) years. Five patients were diabetic (16.6%). In 
9 patients (28.1%), sphincter defects were identified on 
endoanal ultrasound. Manometry reuslts are presented in 
Table 1. The etiology and type of FI are presented in Table 2.

All patients received medical and dietary treatment asso-
ciated with Kegel exercises at home prior to their inclusion 
in the study. In addition, 4 patients had previously received 
other specific treatments for their FI: anal sphincteroplasty 
(3 patients) and sacral neuromodulation test (1 patient).

The mean Wexner score decreased significantly from 12.6 
(± 5.2) to 9.5 (± 5.2) (P < 0.005) after the end of treatment. 
Seven patients (21.9%) experienced a greater than 50% 
decrease in Wexner score, and a total of 14 patients (43.8%) 
experienced a greater than 30% decrease.

ARM was completed before and after treatment in 27 
patients (84%). After therapy, there was a significant 

Table 1  Manometry results at baseline and after the end of treatment

Pre-treatment Post-treatment P

Anal canal length at rest (cm) 4.55 (± 0.60) 4.95 (± 0.21) 0.004
Anal canal length in contraction (cm) 3.78 (± 1.20) 4.09 (± 1.12) 0.397
Distance from the anal margin to the point of maximum pressure at rest (cm) 1.72 (± 0.98) 1.72 (± 0.98) 1.000
Distance from the anal margin to the point of maximum pressure at contraction (cm) 1.84 (± 0.85) 2 (± 0.96) 0.476
Mean pressure in the high pressure zone at rest (mmHg) 23.96 (± 20.01) 24.2 (± 14.55) 0.964
Mean pressure in the area of   high pressure in contraction (mmHg) 57.16 (± 24.99) 56.64 (± 35.60) 0.930
Mean pressure in the high pressure area increase (mmHg) 33.6 (± 29.21) 32.44 (± 28.14) 0.785
Maximum point pressure at rest (mmHg) 69.24 (± 26.39) 65.76 (± 28.38) 0.644
Maximum point pressure in contraction (mmHg) 130.44 (± 62.40) 119.4 (± 69.49) 0.286
Maximum point pressure increase (mmHg) 60.68 ± 66.51) 54.04 (± 53.65) 0.521
Mean resting maximum pressure (mmHg) 52.59 (± 23.49) 51.33 (± 28.96) 0.830
Mean contraction maximum pressure (mmHg) 102.41 (± 57.79) 100.70 (± 5.96) 0.834
Mean maximum pressure increase (mmHg) 51.96 (± 60.51) 48.76 (± 50.64) 0.686
Pressure at 5 cm at rest (mmHg) 8.634 (± 8.07) 8.86 (± 4.70) 0.917
Pressure at 5 cm in contraction (mmHg) 24.82 (± 28.27) 26.68 (± 24.81) 0.752
Pressure at 4 cm at rest (mmHg) 13.68 (± 12.89) 21 (± 30.53) 0.161
Pressure at 4 cm in contraction (mmHg) 40.8 (± 54.91) 46.12 (± 49.62) 0.335
Resting asymmetry  (%) 58.04 (± 15.70) 57.28 (± 13.77) 0.821
Contraction asymmetry  (%) 39.28 (± 14.72) 36.92 (± 9.57) 0.300
Vector volume at rest (mmHg2 x cm) 14338.04 (± 6467.00) 14371.96 (± 7978.43) 0.994
Vector volume at contraction  (mmHg2 × cm) 46,390.04 (± 4694.67) 56,235.96 (± 2034.18) 0.432
Vector volume increase  (mmHg2 × cm) 45,222.32 (± 9642.28) 46,701.72 (± 2543.99) 0.858

Table 2  Classification of fecal incontinence in the patient cohort

A. Etiology
 Sphincter injury: 11 (34.4%)
  Not repaired: 8
  Complete repair with residual FI: 3

 Degenerative: 16 (50%) (One with associated IAS defect)
 Hyperflow: 5 (15.6%)

B. Type
 Urge: 10 (31.1%)
 Passive: 7 (21.9%)
 Mixed: 15 (47%)
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increase in the “anal canal length at rest” [4.55 (± 0.60)–4.95 
(± 0.21) P = 0.004]. No significant changes in the remain-
ing manometric parameters were observed after treatment 
(Table 1). In a more exhaustive analysis of the “anal canal 
length at rest”, there was an increase in length in 7 patients 
(26%) after the treatment, and this change was accompa-
nied by a small increase in pressure at 5 cm that exceeded 
the rectal threshold, so the resting length of the anal canal 
increased from 4 to 5 cm.

The decrease in the Wexner scores were significantly 
correlated with the increase in the “pressure at 5 cm at 
rest” after therapy (r = 0.464 P = 0.030). There were no other 
significant correlations between the decrease in the Wexner 
scores and the variations in other manometric parameters 
after the end of treatment. The group of patients in whom an 
improvement of more than 30% was observed in the Wexner 
score after the procedure had a greater increase in the “pres-
sure at 5 cm at rest”, bordering on statistical significance 
(P = 0.054).

There were no complications secondary to the technique 
in any patient during the stimulation period.

Discussion

PTNS is a non-invasive technique that seems to provide 
acceptable results in the treatment of FI.

The number of sessions performed in each patient var-
ies greatly in the literature. Early studies performed several 
sessions of PTNS per week for a month [12, 15, 16], but 
this has evolved to a weekly session for 12 weeks [8, 9, 11, 
13, 17, 18]. Some authors have performed a second phase 
of treatment in responding patients [8, 9, 11, 13, 18]. Other 
groups have worked with a greater number of scheduled ses-
sions [19] and have even carried out maintenance sessions 
every 6 months [20–22]. Our initial scheme was a weekly 
session for 8 weeks with a new cycle of six sessions offered 
in those responding patients in whom there was a reduction 
in the initial effect. With this approach, the duration of the 
initial therapy was reduced to 2 months, and the interval 
between the maintenance cycles was extended to 6 months, 
in an attempt to minimize the socio-occupational problems 
of the patient, possibly resulting in better treatment comple-
tion, and allowing the optimization of health resources.

In the present study, the Wexner scores decreased sig-
nificantly after therapy, from an average of 12.6–9.5 after 
treatment. In most series of PTNS published in the litera-
ture, there has been a significant improvement in the Wexner 
scores, with a decrease mostly between 3 and 4 points [8, 
9, 13, 17, 20–22]. In clinical trials, there have been con-
tradictory data on the variations in the severity scales pro-
duced after therapy. In a randomized study [4], there was 
a greater decrease in Wexner scores after treatment in the 

transcutaneous stimulation group than in the placebo group. 
The decrease in scores of more than 30% occurred in 47% 
of the stimulation group versus 27% of the placebo group, 
indicating a positive effect of the treatment. Similarly, a 
recent multicentre randomized study [23] showed a signifi-
cant improvement in the Wexner scores in both the treatment 
group and the placebo group, but the improvement was sig-
nificantly greater in the stimulation group. However, in the 
Confident trial [5], no significant differences were found in 
the decrease in the St Marks scores after treatment between 
the percutaneous stimulation and placebo groups. George 
et al. [10], in their three-arm trial (percutaneous vs transcu-
taneous stimulation vs placebo), also found no significant 
differences in the changes in the St Marks scores after treat-
ment among the three groups.

The ARM method practised in the present study consisted 
of a complete and exhaustive study in which up to 22 differ-
ent variables were analysed that could provide information 
on different physiological aspects of the anal continence 
function. Of the 22 manometric parameters evaluated in the 
present study, there was only a significant increase in the 
functional length at rest of the anal canal after therapy.

Table 3 shows the effects produced by PTNS on the 
manometric data of different series. Five studies showed 
significant increases in contraction pressure after treatment 
[4, 8–11]. Only one showed a significant improvement in 
pressures at rest [11]. Regardless, the treatment seemed to 
produces small pressure increases, with most increases being 
less than 10 mmHg.

In the literature, there are few data on the possible effects 
of tibial stimulation on the functional length of the anal 
canal. George et al. [10] did not show significant differences 
in the length of the anal canal among three groups (percu-
taneous, transcutaneous, or placebo) in a randomized study. 
In our study, there was a significant increase in the length 
of the functional anal canal at rest, increasing from an aver-
age of 4.55 cm pre-treatment to 4.95 cm after therapy in 
the group as a whole. In a more exhaustive analysis of this 
finding, there was an increase in length after the treatment 
in 7 patients (26%), and this change was accompanied by a 
small increase in pressure 5 cm from the anal margin that 
exceeded the rectal threshold, forming part of the functional 
anal sleeve and increasing the length of the anal canal from 
4 to 5 cm. Although there was no greater clinical improve-
ment in the group of patients in whom there had been a net 
increase in the length of the anal canal, a significant cor-
relation was found between the variation in resting pressure 
at 5 cm and the improvement of the Wexner scores after 
treatment. Thus, our results suggest that PTNS produces an 
increase in pressure in the theoretical area of the anorectal 
junction (5 cm from anal margin), which would entail a rela-
tive increase in the length of the anal functional cuff; this 
could be correlated with an improvement in severity scales 
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after therapy. Similarly, Queralto et al. [12] found in their 
series a greater increase in pressures at rest after treatment 
in the upper anal canal (24.03–31.87 mmHg) than in the 
lower anal canal (29.66–28, 92 mmHg). There is other evi-
dence that has shown the effects of tibial stimulation in deep 
segments. Bouguen et al. in an experimental randomized 
study in patients with FI showed an increase in the myogenic 
response of the rectum to distension after transcutaneous 
PTNS [24].

In the present study, two patients with LARS were 
included. A recent study with ten patients showed a signifi-
cant decrease in the Wexner scores (14–10) and an improve-
ment in the LARS score in half of the patients after PTNS 
treatment [25].

A limitation of this study is that the clinical and mano-
metric evaluation was performed immediately after the end 
of therapy. A medium- or long-term assessment has not been 
carried out. This is because the main objective of the study 
was to assess the anorectal motor effect produced by PTNS. 
Other studies have shown the maintenance of some clinical 
response in the medium term or long term [9], although in 
many cases with the need for “top up” sessions [22].

Conclusions

Percutaneous PTNS in patients with FI produces clini-
cal improvement with a statistically significant decrease 
in Wexner scores after treatment and an increase in the 
functional length at rest of the anal canal without changes 
in other manometric parameters. There is a significant 

correlation between the improvement in the Wexner scale 
and the increase in resting pressures at 5 cm of anal margin.
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