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Abstract
Fecal incontinence is a challenging condition in that it exerts 
various psychosocial impacts on daily life. Different treatment 
modalities have been suggested for fecal incontinence. The 
present study aimed to evaluate the efficacy of biofeedback 
therapy in combination with surgery in the management of fecal 
incontinence.
The present randomized controlled trial was performed on 
27 women with a complaint of fecal incontinence because of 
delivery trauma. The patients underwent sphincteroplasty and 
levatorplasty via the same method by 2 colorectal surgeons. In 
Group I, biofeedback therapy was performed 3 months before 
and 6 months after the surgery; in Group II, biofeedback therapy 
was applied only 6 months after the surgery; and in Group III, 
only surgical management was performed.
The results revealed a significant difference between the 
preoperative and postoperative Wexner scores of incontinence 
in all the 3 groups. Additionally, the difference between the 
preoperative and postoperative scores was significant only 
in Group I and Group III, but not in Group II. The reduction 
in the Wexner score was significantly less in Group III. 
However, no significant difference was observed between the 
3 groups concerning the mean difference of preoperative and 
postoperative manometry.
The present study revealed no significant role for biofeedback 
therapy alone in the improvement of manometric evaluation. 
However, the Wexner score, which is an indicator of patient 
satisfaction, increased with biofeedback therapy following 
sphincteroplasty.
In general, surgical treatment is now reserved for selected 
patients with fecal incontinence and has recently been developed 
with biofeedback therapy.
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Introduction

Fecal incontinence, defined as the loss of anal sphincter control, 
leads to the unwanted release of stool or gas. It is a physical 

Brief Report

What’s Known

•	 Fecal	 incontinence	 is	 more	
common in the elderly, but young 
people are also affected. It is also much 
more prevalent in women than in men 
of an identical age.
•	 Biofeedback	can	help	in	50-100%	
of patients with fecal incontinence and 
might improve the functional results 
of patients after sphincteroplasty. 
Moreover, it is an effective treatment 
for fecal incontinence and can enhance 
quality of life.

What’s New

•	 Currently,	 there	 is	 no	 conclusive	
evidence for the effectiveness of 
biofeedback in the treatment of fecal 
incontinence	in	patients	with	significant	
sphincter defects.
•	 The	 present	 study	 revealed	 no	
significant	role	for	biofeedback	therapy	
in the improvement of manometry 
in patients with fecal incontinence 
resulting from obstetric traumas in the 
short term (6 months). 
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and psychological handicap with devastating 
psychosocial impacts.1-4 Fecal incontinence 
is one of the most common causes of 
institutionalization in the elderly, and accounts 
for over $400,000,000 per year only for diapers.5

One of the major causes of fecal incontinence 
in women is vaginal delivery, resulting in anal 
sphincter injury. Transient fecal incontinence 
is	 reported	 in	25%	of	women	after	 first	vaginal	
delivery. Because of obstetric factors, the 
incidence	of	fecal	incontinence	reaches	3%	after	
vaginal delivery.6

When an anatomic defect is present in the anal 
sphincter and conservative treatment has not 
been successful, surgical correction is preferred. 
Therefore, sphincteroplasty of the anal sphincter 
is the preferred primary surgical treatment.7-9 

Although sphincteroplasty is the main treatment, 
its long-term results are not satisfying, with most 
of the patients again suffering from incontinence 
at long-term follow-up.2,10,11	 Only	 26	 to	 83%	
of the patients with obstetric sphincter injury 
experience good continence and intact muscle 
wrap after overlapping sphincteroplasty.12

Biofeedback	 can	 help	 in	 50	 to	 100%	 of	
patients with fecal incontinence and may 
improve the functional results of patients after 
sphincteroplasty. Moreover, biofeedback is an 
effective treatment for fecal incontinence and 
improvement in quality of life.13

Biofeedback therapy has enhanced the 
quality of life for most patients with minor 
anatomical defects and functional abnormality. 
Anal sphincter function is augmented by muscle 
strengthening, conferring increased sensitivity, 
perception, and coordination.

The present study aimed to evaluate the 
efficacy of biofeedback therapy in combination 
with surgery in the management of fecal 
incontinence.

Patients and Methods

The present randomized controlled trial was 
registered in the Iranian Registry of Clinical 
Trials (Registration #IRCT 201206039936N1) 
and conducted in Shahid Faghihi Hospital, 
Shiraz, Iran, from 2011 to 2012. All patients 
who met the inclusion criterion and had none 
of the exclusion criteria were enrolled. Twenty-
seven	 women	 aged	 between	 18	 and	 65	years	
with a complaint of fecal incontinence because 
of delivery trauma were recruited (Figure 1). All 
the women underwent surgery in Shahid Faghihi 
Hospital in 2012 and were included in the study 
after they signed a written informed consent 
form. The patients were allocated to 3 groups 
via the permuted block randomization method.

The inclusion criterion was candidacy for 
sphincteroplasty due to having an anatomic anal 
sphincter defect after vaginal delivery more than 
3 months previously or having an unsuccessful 
trial of pelvic-floor physical therapy. The exclusion 
criteria comprised planning for future vaginal 
childbirth; having a medical history of diabetic or 
neuromuscular disorders, pelvic surgery, pelvic 
irradiation, inflammatory bowel disease, and 
previous surgery on the anal sphincter; and fecal 
incontinence before delivery. All the patients 
were asked to complete the Wexner scale 
scoring system of incontinence at baseline. The 
scale consisted of items about the frequency 
of incontinence to feces or gas, and the results 
were expressed as a fecal incontinence score 
(Wexner score), as was described by Jorge and 
Wexner.2,14 The continence score ranged from 
0 to 20, with higher scores representing more 
severe incontinency. Anoscopy, anal manometry, 
and endoanal sonography were done for all 
the patients before the operation: They had 
anal sphincter defects between 30 and 90° on 
endoanal sonography, with anal resting pressures 
<30 cm H2O and Wexner scores >10. Follow-up 
evaluation was performed after 6 months using 
the scoring system and manometry (anal resting 
pressure, anal maximum squeezing pressure, 
and mean pressure).

The patients underwent sphincteroplasty 
and levatorplasty via the same method by 
2 colorectal surgeons. In Group I, biofeedback 
therapy was performed 3 months before 
and 6 months after the surgery. In Group II, 
biofeedback therapy was applied only 
6 months after the surgery. In Group III, only 
surgical management (sphincteroplasty and 
levatorplasty) was done without any biofeedback 
exercises.15 Biofeedback therapy was performed 
by 1 specialist nurse of stomal therapy and 
continence. First, the specialist nurse described 
the position for biofeedback exercise (left 
lateral). Next, she asked the patients to perform 
a	 series	 of	 ten	 5-second	 contractions	 of	 the	
anal canal, and checked that the contractions 
were done through the anal canal sphincter not 
though the buttock muscles. The patients were 
encouraged to perform 100 contractions twice 
a day at home. In addition, they were trained 
regarding high fiber diet, fluid therapy, posture 
during defecation, and body exercise.13

This study was approved by the Ethics 
Committee of Shiraz University of Medical 
Sciences, Shiraz, Iran, and was registered in the 
Iranian Registry of Clinical Trials (Registration 
#IRCT201206039936N1). This study was 
triple-blinded (patient, physician, and analyst). 
The primary outcome of the study was the 
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Wexner score, and the secondary outcome 
was manometry evaluation in patients needing 
sphincteroplasty and levatorplasty for fecal 
incontinence.16

The data are expressed as mean±SD or 
median (range) for the continuous variables 
and count (percentage) for the categorical 
ones. The statistical significance of differences 
in the continuous variables was determined 
using nonparametric equivalents of the analysis 
of variance (Kruskal–Wallis H test) or the 
Student t-test for the paired or unpaired data 
where appropriate. In addition, significance 
of differences in the categorical data was 
determined using the Fisher exact test or the 
chi-square	 test.	 A	P<0.05	 was	 considered	
statistically significant. All the statistical analyses 
were performed using Statistical Package 
for the Social Sciences (SPSS) for Windows, 
version 16.

Results

All the 27 patients were female at a mean age 
of 40.48±14.76 years. The mean duration of 
incontinence in our patients was 6.00±4.67 years, 
and the mean preoperative Wexner score was 
15.10±2.13.	The	baseline	clinical	characteristics	
of the patients in each group are presented in 
Table 1.

Our results revealed a significant difference 
between the preoperative and postoperative 
Wexner scores and anal resting pressure in 
all the 3 groups. Additionally, the differences 

between the preoperative and postoperative 
anal maximum squeezing pressure and mean 
pressure were significant only in Group I and 
Group III, but not in Group II (Table 2).

As is depicted in Table 3, the reduction in 
the Wexner score was significantly lower in 
Group III. However, no significant differences 
were observed between the 3 groups 
concerning the mean difference of preoperative 
and postoperative anal resting pressure, anal 
maximum squeezing pressure, and mean 
pressure.

Discussion

Fecal incontinence is a challenging condition 
because of its various psychosocial impacts on 
daily life and quality of life. Sphincteroplasty is 
the best choice for patients with incontinence. It 
is aimed at treating the defects of the anterior 
sphincter, similar to what happens in obstetric 
trauma, and restoring the anatomy of the 
anal sphincter.17 Nevertheless, some patients 
continue to have the symptoms of incontinence 
even after sphincteroplasty.18 Studies have 
shown that the results of sphincteroplasty 
deteriorate over time.3

In 1974, Engel, Nikoomanesh, and Schuster19 

described biofeedback for fecal incontinence 
for the first time. Anorectal biofeedback is a 
technique for increasing patients’ awareness 
of the physiological process and is deemed a 
safe option for alleviating their symptoms and 
enhancing their quality of life.20 Several studies 

Figure 1: CONSORT flow diagram shows the allocation of the study population
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have suggested anorectal biofeedback as a 
useful, first-line therapy for fecal incontinence, 
constipation, and chronic pelvic pain.20 
Additionally, biofeedback training has led 
to significant reductions in the severity and 
duration of fecal incontinence.15 Biofeedback 
seems to be helpful for patients with persistent 
fecal incontinence after sphincteroplasty, but 
its mechanism of success is not clear.18 Some 
studies have demonstrated that sensory 
thresholds, but not resting or squeeze pressure, 
are improved by biofeedback. Also, a theory 
suggests that biofeedback helps by increasing 
the sensory awareness of the anorectal 
function.18

In the current study, the Wexner score and 
manometric parameters were improved in 
almost all the groups (except for anal maximum 
squeezing pressure and mean pressure 
in Group II) after the surgery. Moreover, 
the improvement in the Wexner score was 
significantly higher with biofeedback therapy 
(Group I and Group II). However, no significant 
differences were found between the 3 groups 
regarding the changes in the manometric 
parameters. Thus, the present study revealed 
no significant role for biofeedback therapy in 
the improvement of manometric parameters 
in the patients with fecal incontinence 
resulting from obstetric trauma in short term 

(6 months). However, the Wexner score, 
which is an indicator of patient satisfaction, 
increased with biofeedback therapy following 
sphincteroplasty.

Overall, studies have suggested that there 
is a serious need for powerful, randomized 
controlled trials to evaluate issues in incontinence 
therapy, such as surgery versus biofeedback, 
for the initial treatment of patients with sphincter 
defects.3 Currently, there is no conclusive 
evidence of the effectiveness of biofeedback in 
the treatment of fecal incontinence in patients 
with significant sphincter defects. Moreover, 
there is a paucity of high-quality data on the 
effectiveness of biofeedback therapy. Yet, 
biofeedback therapy is advised for most patients 
with fecal incontinence needing surgical or 
nonsurgical management. Finally, it seems 
that the successful treatment of these patients 
requires attention to each patient’s severity of 
incontinence because the available treatments 
range from medications and physical therapy to 
complex surgical procedures.

First and foremost among the limitations in the 
present study is its small sample size. Another 
weakness of note is that we did not perform nerve 
conduction velocity and electromyography.6 

Therefore, more fundamental research should 
be conducted to advance the field of fecal 
incontinence therapy.

Table 3: Comparison of the mean differences between the preoperative and postoperative values
Group I Group II Group III P value

Wexner score 11.70	(2.45) 11.30 (4.13) 3.00	(1.52) 0.000**
ARD −11.80	(9.60) −8.70	(5.75) −3.85	(3.38) 0.106
AMD −15.40	(11.72) −8.00	(16.68) −4.28	(2.69) 0.154
MEAN −13.80	(10.65) −3.50	(14.05) −5.42	(3.59) 0.145
*P values are based on the Kruskal–Wallis H test to compare the changes in the preoperative and postoperative values 
between the 3 groups. **Statistically significant difference exists. ARD: Anal resting pressure; AMD: Anal maximum squeezing 
pressure; MEAN: Mean pressure

Table 1: Baseline characteristics of the study population
Group I Group II Group III P value

Age (year) 41.10 (13.12) 36.80	(16.45) 44.85	(15.32) 0.426
Duration of incontinence (year) 8.40	(5.58) 5.10	(4.04) 3.85	(2.65) 0.199
*P values are based on the Kruskal–Wallis H test to compare the baseline characteristics between the 3 groups

Table 2: Differences between the preoperative and postoperative values in each group
Group I Group II Group III
Preoperative Postoperative P value Preoperative Postoperative P value Preoperative Postoperative P value

Wexner 
score

15.10	(2.13) 3.40 (2.01) 0.005** 15.70	(2.71) 4.40 (3.33) 0.005** 15.00	(3.41) 12.00	(3.05) 0.024**

ARD 10.50	(8.19) 22.30 (10.60) 0.007** 11.00 (7.78) 19.70 (4.83) 0.008** 9.57	(9.58) 13.42 (9.19) 0.027**
AMD 37.40 (14.39) 52.80	(15.75) 0.012** 55.00	(20.19) 63.00 (12.21) 0.139 36.14 (18.16) 40.42 (17.13) 0.018**
MEAN 11.30 (8.40) 25.10	(11.34) 0.005** 20.80 (14.36) 24.30	(5.18) 0.541 10.28 (9.19) 15.71	(9.62) 0.018**
*P values are based on the Mann-Whitney U test to compare the preoperative and postoperative values in each group. **Statistically 
significant difference exists. ARD: Anal resting pressure; AMD: Anal maximum squeezing pressure; MEAN: Mean pressure
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Conclusion

In general, surgical treatment is now reserved 
for moderate-to-severe fecal incontinence 
and recently developed treatments such as 
biofeedback should be individualized to the 
patient.
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