Saba and Elsawy Egyptian Rheumatology
Egyptian Rheumatology and Rehabilitation (2022) 49:49

https:/doi.org/10.1186/543166-022-00148-8 and Rehabilitation

RESEARCH Open Access

: : . ®
Biofeedback pelvic floor muscle training i

versus posterior tibial nerve electrostimulation
in treatment of functional obstructed
defecation: a prospective randomized clinical
trial

Emmanuel Kamal Aziz Saba ® and Mervat Sheta Elsawy

Abstract

Background: Functional obstructed defecation is a common anorectal problem among adult population. The
objective was to compare the short-term efficacy of biofeedback pelvic floor muscle training versus transcutaneous
posterior tibial nerve electrostimulation in treatment of patients with functional obstructed defecation.

Results: There were 41 patients completed the study. There were no statistical significant differences between
biofeedback pelvic floor muscle training group and transcutaneous posterior tibial nerve electrostimulation group
regarding different clinical characteristics, as well as, electrophysiological findings. There was statistically significant
reduction in all outcome measures after intervention in both groups. The primary outcome measure was Modified
obstructed defecation score. Secondary outcome measures were Patient Assessment of Constipation-Quality of Life
questionnaire, time of toileting, and maximum anal pressure during straining to evacuate. No significant differences
were present between both groups regarding different outcome measures in the pretreatment and post-treatment
assessments. Successful outcome was reported in 81% of patients in biofeedback pelvic floor muscle training group
in comparison to 40% of patients in the posterior tibial nerve electrostimulation group according to the Modified
obstructed defecation score which was the primary outcome measure.

Conclusions: Both biofeedback pelvic floor muscle training and posterior tibial nerve electrostimulation are con-
sidered effective methods in the treatment of functional obstructed defecation. However, biofeedback pelvic floor
muscle training seems to be more effective and superior in comparison to posterior tibial nerve electrostimulation.
Posterior tibial nerve electrostimulation could be combined with biofeedback pelvic floor muscle training or consid-
ered as a second line therapy after failure of biofeedback pelvic floor muscle training.

Trial registration: Pan African Clinical Trials Registry, PACTR202009762113535. Registered 2 September 2020—retro-
spectively registered, https://pactrsamrc.ac.za/TrialDisplay.aspx?TriallD=12321.

Keywords: Biofeedback, Biofeedback pelvic floor muscle training, Posterior tibial nerve electrostimulation, Functional
obstructed defecation, Obstructed defecation

Background

Obstructed defecation (OD) is a common anorectal
roblem as it occurs in about 7% of the adult popula-
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to defecate following the urge for defecation, feeling
of incomplete evacuation with excessive straining
and/or performing manual maneuvers to promote
evacuation in more than 25% of defecation attempts
[3, 4]. There are two forms of OD which represent
different pathophysiological mechanisms. They are
either functional OD as anismus or mechanical OD
due to structural lesions as rectocele and rectal intus-
susception [5, 6].

Treatment of OD includes a diversity of tools [7]. All
of them aim to improve the symptoms of the patient
and improve patient’s quality of life [8, 9]. These
include conservative treatment and surgical treat-
ment. Treatment starts by using conservative meas-
ures which include dietary modification, life style
modification, and laxatives in addition to biofeedback
pelvic floor muscle training (BF) and posterior tibial
nerve electrostimulation (PTNS) [9, 10]. In case of
mechanical OD due to anatomical lesions, surgical
restoration of normal anatomy can be used [8, 9].

Biofeedback therapy appears to have a long lasting
effect. It is very effective for patients suffer of func-
tional OD [11]. It is the initial therapy for functional
OD after failure of dietary modification, life style mod-
ification, and laxatives [12, 13]. If BF training failed to
improve the condition, PTNS was applied as a sort of
peripheral neuromodulation [14, 15]. The objective of
the research was to compare the short-term efficacy of
BF training versus transcutaneous PTNS in treatment
of patients with functional OD.
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Methods

This prospective study included randomly selected
patients with functional OD from those attending the
Pelvic Floor Rehabilitation clinic between August 2018
and September 2020. The inclusion criteria and exclu-
sion criteria of the study are illustrated in Figs. 1 and 2
[4, 5, 15, 16]. All the included patients were unrespon-
sive to dietary modification, life style modification,
and laxatives for a period of at least 3 months. Patient
withdrawal or lost to follow-up were excluded from the
analysis. Explanation of the study to the patients was
associated with giving an informed consent by each
patient. Ethics Committee of the faculty sanctioned the
research. The study adhered to CONSORT guidelines.
The research was registered in Pan African Clinical Tri-
als Registry (a trial registry) with an identifier number of
PACTR202009762113535.

Sample size was calculated depending on data of previ-
ous studies [17, 18]. The proportion of patients improved
with BF and the proportion of patients improved with
PTNS were used [17, 18]. The study power was 80% (beta
= 0.20) with a statistical significant difference of 5% (alpha
= 0.05, two-sided significant level). Depending on these
data, the size of the sample was calculated using the equa-
tion for sample size calculation illustrated in Fig. 3 [19,
20]. The estimated sample size was at least 16 patients per
treatment group. There was an estimation of about 10%
of the sample size might be lost for follow-up [21]. So, at
least 18 patients per treatment group had been recruited
to ensure proper sample size to achieve significant level.

Inclusion criteria

duration:

(i) Straining.

(ii) Lumpy or hard stools.

(iii) Sensation of incomplete evacuation.

pressure by anal manometry on straining.

Clinical diagnosis of obstructed defecation was based on the presence of two or
more symptoms in >25% of defecation attempts over a period of two years’

(iv) Sensation of anorectal obstruction/blockage.

(v) Manual maneuvers to promote defecation.

This was supported by the presence of evidence of impaired evacuation on imaging and
inappropriate contraction of the external anal sphincter and/or puborectalis muscles by
imaging or electromyography and/or less than 20% relaxation of the basal resting anal

~

G

All patients were unresponsive to conservative treatment in the form of dietary
modification, life style modification and laxatives for at least three months.

~

J

Fig. 1 Study inclusion criteria [4, 5]
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[ Exclusion criteria J

and irritable bowel disorder.

intussusception

(vii) Neurogenic bowel disorders.

pacemaker.

(i) Systemic disorders as diabetes mellitus, endocrine disorders and metabolic disorders.
(ii) Gastrointestinal disorders as slow transit syndrome, inflammatory bowel disorders

(iii) Mechanical obstructed defecation due to organic lesions as rectocele and rectal

(iv) Congenital anomalies in the anus or rectum,
(v) Tumors in the anorectal region and/or genitourinary region.
(vi) Previous abdominal and/or pelvic surgeries.

(viii) Contraindications for biofeedback pelvic floor muscle training as mental health
problems affecting the ability for concentration and learning.

(ix) Contraindications for posterior tibial nerve electrostimulation as neurological
disorders involving the lower limbs as peripheral neuropathy and lumbosacral
plexopathy; current skin or soft tissue infection at or near the site of application of the
transcutaneous posterior tibial nerve electrostimulation; and patients with cardiac

(x) Pregnancy or intention for pregnant were considered contraindications
(xi) Patients not willing to participate in the study.

Fig. 2 Study exclusion criteria [15, 16]

[ Sample size calculation ]

Provided that the study power was 80% (beta=0.20) with a statistical significant
difference of 5% (alpha= 0.05, two-sided significant level).

Sample size was calculated using the following equation:

Sample size= [2(Z,,,+Z)*P(1-P))/(p;-p,)?

In which:

error of 20% (beta=0.20).

Z,,= Standard normal variate for level of significance. Z = Z; osp= Zy 5= 1.96 at
type I error of 5% (alpha= 0.05, two-sided significant level).
Zg= Standard normal variate for power. Zg= Z,,,= 0.842 at power of 80% and type I

P= Pooled prevalence = [prevalence in biofeedback group (p,) + prevalence in
posterior tibial nerve electrostimulation group (p,)]/2
p,-p,= It is the difference in the proportion of the events in the two treatment groups.

Fig. 3 Sample size calculation [19, 20]

The study included 59 randomly selected patients with
functional OD. Exclusion criteria were present in 17
patients who had been excluded. Forty-two patients par-
ticipated in the trial. One patient had been lost to follow
up. This was secondary to the COVID-19 pandemic lock
down [22]. This patient was excluded from the analysis.

Patients involved in the study were assessed as the fol-
lowing: demographic data collection, history taking and

body mass index calculation [23]. Figure 4 illustrates dif-
ferent aspects of assessment of functional OD. Assess-
ment of functional OD severity was done by using
Modified OD score (MODS) and time of toileting (Fig. 4)
[15, 24]. The patient’s quality of life assessment was done
by using the Patient Assessment of Constipation-Qual-
ity of Life questionnaire (PAC-QoL) (Fig. 4) [24]. Clini-
cal evaluation was performed to all patients (Fig. 4) [25].
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[ Assessment of functional obstructed defecation ]

Assessment of functional obstructed defecation severity
Modified obstructed defecation score (MODS): The MODS is the sum of individual

range of 0 (best) to 24 (severest form).

in minutes.

scores for 7 symptoms and one score for life style alteration. The total score is in the

Time of toileting: It is the duration the patient spent in the toilet for defecation measured

Assessment of patient's quality of life

Patient Assessment of Constipation-Quality of Life questionnaire (PAC-QoL). The PAC-

and concerns; and dissatisfaction.

QoL score consists of 28 questions scored from 0 to 4 with a total of 0 (best) to 112
(worst). It has 4 subscales assess physical discomfort, psychosocial discomfort, worries

Clinical evaluation

using Modified Oxford Scale (MOS).

Anorectal examination was done with the assessment of the pelvic floor muscle strength

Anal manometry

during attempts to evacuate.

It was done using the manometric biofeedback device (Myomed 632-equipment, Enraf
Nonius, B.V. Rotterdam, The Netherlands).
It included: maximum squeezing anal pressure and maximum straining anal pressure

Pelvic floor electrophysiological studies

Japan).

There were conducted on a NIHON KOHDEN Neuropack MEB-7102 mobile unit with a
two channel evoked potentiall EMG measuring system (Nihon Kohden Corp., Tokyo,

It included the following: Pudendal nerve terminal motor latency and needle
electromyography assessment of the external anal sphincter and puborectalis muscles
were done to verify the presence of anismus.

Fig. 4 lllustration shows different aspects of assessment of functional obstructed defecation [1, 13, 15, 24-27]

Anal manometry assessment was done (Fig. 4) [1, 13].
Pelvic floor electrophysiological studies were conducted
to assess the pudendal nerve terminal motor latency and
electromyography for the external anal sphincter (EAS)
and puborectalis (PR) muscles to verify the presence of
anismus as a diagnosis of functional OD [26, 27]. Elec-
tromyographic features of anismus was the presence of
inappropriate paradoxical contraction or failure of com-
plete relaxation of the EAS and/or PR muscles during
simulated defecation (straining to defecate) [26, 27].

Patients were instructed to stop medications during the
clinical trial. Also, they were instructed to maintain nor-
mal diet. They were ordered to fill a bowel diary to report
the occasional use of laxatives or defecation assistance
maneuvers like using of suppositories, enemas, and/or
digitation of the rectum [15].

The patients were randomly distributed to receive
either BF (BF group) or PTNS (PTNS group). They were
distributed by one of the researcher. The allocation was

performed on an equal basis of 1:1 ratio with randomly
permuted block sizes of variable length (two and four).
(A) BF group: it constituted of 21 patients. The patients
received 12 sessions of BF training at a frequency of two
sessions per week over a period of 6 weeks. (B) PTNS
group: it constituted of 21 patients. The patients received
18 sessions of transcutaneous PTNS at a frequency of
three sessions per week over a period of 6 weeks.

At the initial session, all patients received health edu-
cation. It consisted of illustration of pelvic floor anatomy
with explanation of defecation physiology. It included
advice about high fiber diet and fluid intake with regu-
lar bowel habits and defecation behavior [28]. Also,
patients were instructed to practice pelvic floor exercises
(strengthening Kegel exercises) and to practice relaxation
during defecation attempts [16].

The technique of pressure-based BF training is demon-
strated in Fig. 5 [13, 16, 29]. The technique of transcuta-
neous PTNS is demonstrated in Fig. 6 [15, 30].
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[ Pressure-based biofeedback pelvic floor muscle training

Equipment: It was done using Myomed 632-equipment (Enraf Nonius, Rotterdam,
The Netherlands) with the use of anal pressure probe with its connection hose.

Session duration: The session lasted 20-30 minutes each. All sessions were performed
by the same investigator.

Application of the anal probe: The anal pressure probe was inserted in the anus till it
reached to the probe's base.

The session consisted of the following:

A- Initially, the patient was ordered to contract maximally and hold for 10 seconds then
relax completely for another 10 seconds, associated with increasing the time of
contraction.

B- Then, the patient was encouraged to practice flicks exercises several times for up to
10 minutes. This was aimed to increase pelvic floor muscle strength.

C- Finally, the patient was instructed to completely relax their external anal sphincter
muscle including all other pelvic floor muscles during downward straining attempts for
defecation. The patient was taught how to relax the pelvic floor muscles and to push
down slowly using their abdominal muscles. This was done by the mean of trial and
error with reinforcement by the performing physician in association with visual and
auditory feedback. This was repeated until the patient was able to relax their anal
sphincter and other pelvic floor muscles during straining. This training was repeated
several times for 10 minutes per session until the patient was able to do this by
himself/herself.

It was important to encourage learning of abdomino-pelvic muscle coordination during
straining to help relaxation of the anal sphincter muscle and other pelvic floor muscles
with the contraction of the abdominal muscles.

Notes:

I- The patient received 12 sessions of biofeedback pelvic floor muscle training at a
frequency of two sessions per week over a period of six weeks.

[I-The treatment was done on an outpatient basis.

[II- During the session, the patient was instructed to visualize the changes in the
pressure tracing to understand the function of the pelvic floor muscles especially to the
responses during anal squeezing and straining.

[V-During menstruation, the female patients were temporally withdrawn from the
sessions till the end of menstruation.

Fig. 5 Technique of pressure-based biofeedback pelvic floor muscle training [13, 16, 29]

The initial baseline assessment was done before start-
ing the treatment. Reassessment of the patients after
intervention was done at the end of the 6-week session.
It included assessment questionnaires (MODS and PAC-
QoL questionnaire), time of toileting, and anal manom-
etry assessment of maximum anal pressure during
straining to evacuate and maximum squeezing anal pres-
sure [1, 13].

The outcome measures were the following: (i) primary
outcome measure was MODS [23]. (ii) Secondary out-
come measures were PAC-QoL, time of toileting and max-
imum anal pressure during straining to evacuate [13, 24].
According to the results of the outcome measures in the
post-treatment evaluation, the participants were grouped

as having (i) improvement: if the patient had at least 50%
improvement in the outcome measure after therapy. (ii)
No improvement: if the patient had less than 50% improve-
ment in the outcome measure after therapy [30, 31].

The current study was not blinded. Figure 7 is an illustra-
tion of the study profile. Aiming to avoid bias in the meas-
urement of outcome measures, the pretreatment assessment
and the intervention were done by one of the authors and the
post-treatment assessment was done by the other author.

Statistical Package of Social Science (version 17) soft-
ware was used. Mann-Whitney test, Wilcoxon signed
ranks test, chi-square test, and Fisher’s exact test (when
required) were performed. Significance was reported to
any P < 0.05.
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[ Technique of transcutaneous posterior tibial nerve electrostimulation ]

Equipment: It was done using Myomed 632-equipment (Enraf Nonius, B.V.
Rotterdam, The Netherlands) with the use of surface stimulation electrodes (flexible
rubber electrodes with electrode cable).

Session duration: The session lasted 30 minutes each. All sessions were performed by
the same investigator.

Application of the surface stimulation electrodes: The negative electrode was placed
behind the medial malleolus while the positive electrode was placed 10 cm proximal to
the negative electrode on the medial aspect of the leg. It was done bilaterally.

Electrical current characteristics: The stimulation parameters were set at 200 ps
pulse width and 10 Hz frequency.

The session consisted of the following:

The current intensity was gradually increased until tingling sensation was elicited in the
foot or plantar flexion of the ipsilateral toes.

The current intensity was maintained at a level that was comfortable for the patient.

Notes:

[- The patient received 18 sessions of transcutaneous posterior tibial nerve
electrostimulation at a frequency of three sessions per week over a period of six weeks.
[I- The treatment was done on an outpatient basis.

Fig. 6 Technique of transcutaneous posterior tibial nerve electrostimulation [15, 30]
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Results

The study includes 42 patients. However, there was one
patient from the PTNS group was lost to follow up. This
patient was excluded from the analysis. Subsequently,
there were 41 patients (25 females [58.53%]) completed

the study. Their mean age was 37.95 + 1545 years
(ranged from 19 to 80 years). They were randomly dis-
tributed to receive either BF (BF group) or PTNS (PTNS
group). The BF group consisted of 21 patients (51.2%)
while PTNS group consisted of 20 patients (48.8%). No
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significant differences were found between both groups
regarding baseline characteristics, as well as, the electro-
physiological findings (Table 1). All patients had manom-
eteric features of failure of relaxation of pelvic floor
muscles during attempts to defecate.

Comparison between the baseline assessment and post-
intervention assessment of both groups and between
both groups in each phase are tabulated in Tables 2 and
3. Regarding post-intervention assessment versus base-
line assessment, there were significant differences in all
assessed measures in both groups. But, no significant
differences were found between the two groups regard-
ing different assessed measures in the pretreatment and
post-treatment assessments. There were no patients
reported side effects in both therapeutic groups.

Comparison between the two groups regarding the
improvement in different outcome measures are shown
in Table 4. Successful outcome was reported in 81% of
patients in BF group in comparison to 40% of patients in
the PTNS group according to the MODS which was the
primary outcome measure. The percentage of patients
achieving improvement in all primary and second-
ary outcome measures except for time of toileting was
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significantly higher in the BF group in comparison to
PTNS group. There were no patients achieved improve-
ment in the maximum straining anal pressure in the
PTNS group (Table 4).

Discussion
Obstructed defecation constitutes about 1/3 of all
patients with constipation. In OD, the patient is unable
to defecate in spite of the presence of the natural urge
to defecate [31]. Functional OD or anismus responsible
for about 25-50% of patients with OD [32, 33]. It results
from inappropriate paradoxical contraction or failure of
complete relaxation of the EAS and/or PR muscles dur-
ing attempts defecation [34]. Also, this is known as out-
let dysfunction constipation and pelvic floor dyssynergia
[13]. Functional OD is considered a maladaptive behavior
due to the lack of any associated organic cause for it [35].
Significant differences were found in the assessed
measures in both groups between the pretreatment and
post-treatment assessments. No significant differences
were found between the two groups regarding different
assessed measures in the pretreatment and post-treat-
ment assessments. These indicated that both modalities

Table 1 Baseline characteristics and electrophysiological findings of the two patients’groups

Baseline characteristics and BF group PTNS group Test of significance P
electrophysiological findings (n = 21 patients) (n = 20 patients)
mean £+ SD mean + SD
Age (years) 40.57 £16.97 3520+ 13.56 Z=-—1031 0.302
Women? 11(52.4) 13(65.0) ¥ =0672 0.5308§
Anthropometric measurements
Weight (kg) 73.09 + 20.91 67.20 £+ 19.88 Z=-0758 0449
Height (cm) 162.71 £ 645 164.10 £ 7.55 Z=—06% 0.488
BMI (kg/mz) 2753 +£7.38 2478 £6.79 /=—1422 0.155
Clinical data
Duration of the symptoms (years) 647 + 467 5854497 Z=-0.708 0479
MOSP 5(4-5) 5(4-5) Z7=—1.100 0271
Electrophysiological findings
Pudendal nerve status
Normal pudendal nerve bilaterally® 4(19.0%) 6(30.0%) ¥ =0767 0.681
Unilateral pudendal neuropathy? 4(19.0%) 4(20.0%)
Bilateral pudendal neuropathy® 13(61.9%) 10(50.0%)
Needle electromyography
EMG evidence of anismus in EAS® 16(76.2%) 15(75.0%) ¥’ =0.008 0.929
EMG evidence of anismus in PR® 21(100%) 20(100%) NA NA

BMI Body mass index, MOS Modified Oxford Scale, EMG Electromyography, EAS External anal sphincter muscle, PR Puborectalis muscle, BF Biofeedback pelvic floor
muscle training, PTNS Posterior tibial nerve electrostimulation, n Number of patients, SD Standard deviation, Z value of Mann-Whitney test, x* value of chi-square test,

NA not applicable

*P < 0.05 is considered significant

$Value of P of Fisher's exact test

2 Data are represented as number (percentage)
b Data are represented as median (range)
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Table 2 Comparison between the before and after treatment assessments of both groups and between both groups in each phase
regarding different assessment questionnaires and time of toileting

Different assessment questionnairesand  Pretreatment assessment  Post-treatment assessment Test of significance® P
time of toileting mean + SD mean + SD
MODS
BF group (n = 21 patients) 1271 £473 6.66 £ 6.06 —4.039 < 0.0001*
PTNS group (n = 20 patients) 14.05 £ 6.09 10.00+7.73 —3.749 < 0.0001*
Test of significance® — 0693 —1.59
P 0.488 0111
PAC-QoL
BF group (n = 21 patients) 44.71 £13.98 22.14 £16.80 —4.019 < 0.0001*
PTNS group (n = 20 patients) 41.05+15.29 3140 £22.76 — 3467 0.001*
Test of significance® —0.744 —1.019
P 0457 0.308
Time of toileting (minutes)
BF group (n = 21 patients) 25.76 £ 16.90 1447 £1233 —4.023 < 0.0001*
PTNS group (n = 20 patients) 29.35 £ 20.65 18.95 £ 16.09 —3.925 < 0.0001*
Test of significance® —0.709 —0.852
P 0478 0.394

MODS Modified obstructed defecation score, BF biofeedback pelvic floor muscle training, PTNS posterior tibial nerve electrostimulation, n Number of patients, PAC-
QoL Patient Assessment of Constipation-Quality of life questionnaire, SD standard deviation

*P < 0.05 is considered significant

?Value of Mann-Whitney test. It compares the results of the pretreatment assessment between both groups, as well as, the results of the post-treatment assessment
between both groups

b Value of Wilcoxon signed ranks test. It compares the results of the post-treatment assessment with the results of the pretreatment assessment within each group

Table 3 Comparison between the before and after treatment assessments of both groups and between both groups in each phase
regarding anal manometry parameters

Anal manometry parameters Pretreatment assessment  Post-treatment assessment Test of significance® P
mean £+ SD mean £+ SD

Maximum straining anal pressure (hPa)

BF group (n = 21 patients) 48.71 £ 15.60 3542 +£11.85 —3.020 0.003*
PTNS group (n = 20 patients) 43.70 £13.65 36.50 4+ 12.33 — 3416 0.001*
Test of significance® —1.136 —0.353
P 0.256 0.724
Maximum squeezing anal pressure (hPa)
BF group (n = 21 patients) 65.28 £22.82 92.95 £ 28,66 —4.016 < 0.0001*
PTNS group (n = 20 patients) 7345 +3134 85.60 + 36.86 —3.683 < 0.0001*
Test of significance® —1.201 —0.366
P 0.230 0.715

BF biofeedback pelvic floor muscle training, PTNS posterior tibial nerve electrostimulation, n Number of patients, hPa hectopascal (it is equal to 100 Pa), SD standard
deviation

*P < 0.05 is considered significant

?Value of Mann-Whitney test. It compares the results of the pretreatment assessment between both groups, as well as, the results of the post-treatment assessment
between both groups

b Value of Wilcoxon signed ranks test. It compares the results of the post-treatment assessment with the results of the pretreatment assessment within each group

were effective in improving OD severity, improving qual- The BF group had a significantly higher percentage of
ity of life with decreasing in the time of toileting. These  patients achieved improvement in MODS and PAC-QoL
coincided with several previous studies dealing with in comparison to PTNS. This indicated that BF is supe-
functional OD [13-15, 32, 36, 37]. rior to PTNS in improving functional OD. Improvement
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Table 4 Comparison between both groups regarding improvement in different outcome measures
Outcomes measures BF group PTNS group Test of significance? P
(n =21 patients) (n = 20 patients)
[n (%)] [n (%)]
Primary outcome measure
MODS improvement 17(81.0) 8(40.0) 7220 0.011%F
Secondary outcome measures
PAC-QoL improvement 16(76.2) 6(30.0) 8.789 0.005*
Time of toileting improvement 12(57.1) 8(40.0) 1.205 0.354%
Maximum straining anal pressure improve-  5(23.8) 0(0) 5423 0.048%+

ment

MODS Modified obstructed defecation score, PAC-QoL Patient Assessment of Constipation-Quality of life questionnaire, BF Biofeedback pelvic floor muscle training, n
Number of patients, n (%) Number (percentage) of patients, PTNS Posterior tibial nerve electrostimulation, NA Not applicable

*P < 0.05 is considered significant
*Value of P of Fisher’s exact test

2Value of chi-square test

in time of toileting in the BF group was not significantly
higher than that of PTNS group. This means that both
modalities were effective equally in this issue. This was
similar to results of previous studies on patients with
functional OD [11, 37, 38].

In the present research, there were significant reduc-
tion in the maximum straining anal pressure and
improvement in the maximum squeezing anal pressure
after treatment in both groups. These indicated that BF
and PTNS were effective in improving the anal manom-
etry parameters in OD. The significant decrease in the
maximum straining anal pressure is essential as it is the
main pathological problem in functional OD [1]. This
was similar to previous studies regarding BF [11, 13, 31].
In spite of that, there were no patients achieved improve-
ment (i.e., reduction > 50%) in the maximum straining
anal pressure in the PTNS group. This could be because
the patients were learned how to relax their EAS and PR
muscles during straining to defecate in the BF group only
and not PTNS group. However, this was not assessed pre-
viously regarding PTNS. The significance increase in the
maximum squeezing anal pressure within both groups
in the post-treatment assessment was in agreement with
previous studies [13, 31, 36]. This is essential to prevent
further damage to the pelvic floor muscles secondary to
the stretch pudendal neuropathy which is usually asso-
ciated with OD [27]. The long standing straining during
defecation results in excessive stretch of the pudendal
nerve with subsequent bilateral pudendal neuropathy
[27]. Consequently, the increase in the maximum squeez-
ing anal pressure prevents the late complications of func-
tional OD as pelvic organ prolapse and fecal incontinence
[16, 39-41].

The BF group showed successful outcome in 81% of
patients in comparison to 40% of patients in the PTNS

group according to the primary outcome measure. The
study was similar to previous studies regarding the effi-
cacy of BF for treatment of functional OD. Chiarioni
et al. reported BF effectiveness in 80% of their patients
[42]. Rao et al. achieved improvement in 79% of their
patients [43]. Lembo et al. reported improvement in 82%
of their patients [44]. Wiesel et al. reported improvement
in 79% of their participants [45]. Kuang et al. reported BF
efficacy to be 76% [38].

The mechanism of action of BF is to coordinate the
activity of EAS and other pelvic floor muscles with
abdominal muscles for complete defecation [31, 46]. BF
is a form of cognitive behavioral therapy. The contrac-
tion and relaxation of the anal sphincter muscles are
converted into visual and auditory signals through which
the patients could learn how to control the pathological
function [47]. The patients learn how to relax their EAS
and PR muscles voluntarily during straining and attempts
to defecate. This is done with the aid of BF pelvic floor
muscle training [48]. BF training allows information of
physiological processes to be converted into visual and
auditory signals which allow the patients to learn and
acquire the ability to control their disturbed defection
process [49]. This requires patient motivation, orienta-
tion and concentration with active participation in the
treatment of themselves [50]. The treating physician who
do the BF session is only an assistant to the patient in the
therapy. The improvement needs patient active participa-
tion during the BF session [10, 38].

The current study was like previous studies regarding
the efficacy of PTNS in treatment of functional OD [15,
36, 37]. PTNS is a form of peripheral neuromodulation. It
acts by modulation of the ascending neuronal pathways to
the sensory cortex [51, 52]. Bilateral PTNS was found to
be more effective than unilateral PTNS. This could be due
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to the activation of a greater number of neuronal afferent
pathways [15]. During the neuromodulation session, the
patient is completely passive. No need for any active par-
ticipation of the patient during the session [53, 54]. The
effect of neuromodulation takes place in a subconscious
level that the patient could not recognize it except by the
observation that the OD is gradually improved [15, 51,
52]. The neuromodulation does not need any reinforce-
ment during the therapy session as in BF session. The
PTNS was the preferred method in some patients who
preferred not to expose themselves during the BF session.
However, other patients preferred BF sessions because
they were not convenient with PTNS which was applied
in the leg region far away from the pelvic floor.

No side effects occurred in any patient in both therapeu-
tic groups. This was similar to the literature in which BF
and PTNS were considered safe physical modalities and not
associated with any side effects [13, 15, 16, 30, 31, 36—38, 54].

In the study, the overall improvement was towards the
BF group. The significantly superior effect of BF in com-
parison to PTNS in treatment of functional OD could
make PTNS to be considered as a second line therapy
after failure of BF therapy [8].

The study results were like other researches that assessed
the efficacy of BF versus PTNS in FI and in overactive blad-
der in spite of different pelvic floor medical problems [29,
30, 55]. The higher success rate of BF group could be due
to the active correction of the functional disturbance in the
EAS and PR muscles associated with the high motivation
in the participated patients [13, 56, 57]. Good cooperation
between the patients and the performing physician is criti-
cal for the success of BF [58, 59]. This could not be seen in
the PTNS in which the patients did not actively learn how to
relax their EAS and PR muscles during attempt defecation.

The combination between two different modalities
which act through two different mechanisms of action
is considered a good choice for treatment as applied for
other pelvic floor sphincteric disorders [29, 30, 55]. It is
suspected to be the most effective method in combina-
tion with health education, dietary modification and life
style modification in the treatment of functional OD. The
combination therapy is usually more effective than mono-
therapy [29, 30, 38, 55]. This is suspected to decrease the
duration of treatment, increase the patient satisfaction
to the therapy, decrease the failure rate, and decrease the
rate of more invasive therapeutic modalities as surgery for
patients with intractable functional OD [2, 10].

Limitations

First limitation, blinding protocol was not applied in
the current study because of the differences in the
treatment procedure and modalities between the two
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treatment groups. This could be a source of bias in the
current study. Second limitation, the limited number
of participants. This could be due to the large scope of
exclusion criteria. Further researches on a larger num-
ber of patients is recommended. Third limitation, the
short-term follow-up of the patients. The study aimed
to assess the short-term efficacy of BF versus PTNS. The
long-term effects of both of them were assessed in many
previous studies and this was out of the scope of the cur-
rent study [31, 32]. Fourth limitation, the study included
patient with only functional OD and did not include
patients with mechanical OD. Further researches assess-
ing the efficacy of BF versus PTNS in the treatment of
patients with functional OD associated with mechani-
cal OD is recommended. Fifth limitation, the study did
not include a group of patient who received a combined
therapy of BF with PTNS. Further researches assessing
this issue is recommended to clarify the significance
of combined therapy in comparison to monotherapy.
Sixth limitation, the investigation had been done in one
medical center, consequently the generalizability of the
obtained results must be taken with precautions.

Conclusion

In conclusion, both BF and PTNS are considered effective
methods in the treatment of functional OD. However, BF
seems to be more effective and superior in comparison to
PTNS. PTNS could be combined with BF or considered
as a second line therapy after failure of BE.
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