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Constipation is a frequent complaint in children, 
with an estimated worldwide prevalence 
varying from 0.3% to 8%.1 Constipation is a 
symptom that is generally associated with 
infrequent defecation, abdominal pain, and 
fecal incontinence, causing significant distresses 

to children and their families, and impacting 
the health-care cost.2

Constipation can be categorized as primary 
or secondary. Primary constipation is also 
referred to as functional constipation, where 
no organic reasons are established. It accounts 
for 90% of children with constipation, and can 
be further classified into slow-transit, normal-
transit and obstructed defecation.3 While, 
secondary constipation is a consequence of 
other health problems such as diabetes mellitus, 
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ABSTRACT

Background. Despite several treatment modalities being described for pelvic floor dyssynergia-type constipation, 
the clinical evaluation of interferential current therapy (IFC) has not been examined. We aimed to examine the 
clinical effects of IFC therapy in the treatment of children with pelvic floor dyssynergia-type constipation. 

Methods. Between May 2018 and July 2019, this randomized controlled study included sixty-two children (46 
boys and 16 girls) with pelvic floor dyssynergia-type constipation; their ages ranged between 7 and 15 years. 
The children were randomly divided into either the IFC group (n = 31) who received an active IFC therapy to 
stimulate the pelvic floor and external anal sphincter muscles, three times per week for four successive weeks, 
or the control group (n = 31) who received sham IFC stimulation. Stool-incontinence frequency per week, stool 
type, pelvic floor excursion, and myogenic activity of external anal sphincter were evaluated at the baseline, 
post-treatment, and three months after treatment termination.

Results. The baseline evaluation showed non-significant differences between the IFC and control groups 
(p>0.05). The post-treatment results showed a statistically significant difference between both groups regarding 
all variables, favoring the IFC group (p<0.05). Further, the favorable effect of IFC on all variables continued at 
the follow-up, three months later.

Conclusions. IFC therapy appears to improve stool-incontinence frequency, stool type, pelvic floor excursion, 
and myogenic activities of the external anal sphincter in children with pelvic floor dyssynergia-type constipation. 
These results suggest that adding IFC therapy to the medical treatment could improve the main features of 
pelvic floor dyssynergia-type constipation.
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an underactive thyroid, hyperparathyroidism, 
drug, or other organic disorders such as 
Hirschsprung disease, or due to anatomical 
disorders.4,5

Pelvic-floor dyssynergia (PFD) is a form of 
obstructed defecation (primary constipation), 
which has also been identified as dyssynergic 
defecation, anismus, puborectalis paradoxes 
or spastic pelvic floor. PFD is described as a 
disorder in the capability to discharge feces from 
the rectum, induced by paradoxical contraction 
or failure to coordinate the abdominal 
muscles contraction and relax the pelvic floor 
musculatures during trying to defecate, leading 
to inadequate propulsive force, paradoxical anal 
sphincter contraction or insufficient loosening 
of the anal sphincter.6,7

There are several treatment options for PFD such 
as regimented eating plan, improved toileting 
behaviors, laxatives, behavioral therapy, 
surgery, and physical therapy modalities like 
biofeedback training of pelvic floor muscles 
and electrical stimulation (ES).8,9 Although 
comprehensive medical and behavioral therapy 
for PFD, long-standing follow-up trials have 
shown that more than 50% of children still 
complain from constipation 5 years later.10 Over 
the past years, different procedures of ES of the 
neuromuscular system have been utilized as 
an optional therapy for pelvic floor disorders 
such as urinary and fecal incontinences and 
overactive bladder with high improvement 
rates.11,12

Interferential current (IFC) is a kind of ES 
utilizing medium-frequency currents, creating 
low skin resistance and permitting profound 
tissue penetration.13 IFC has previously 
been applied to improve the strength of the 
pelvic musculature in involuntary urination 
induced by overactive bladder and nocturnal 
enuresis.14,15 Recently, it has been discovered 
to be efficient in a few clinical trials in treating 
chronic transit constipation in adults16 and 
children.17 It is a non-invasive, cost-efficient, 
and comfortable physical therapy modality that 
can be used safely at home.18

Despite some prior studies examining the 
effect of IFC therapy on constipation, to our 
knowledge, the therapeutic effectiveness of IFC 
has not been evaluated to treat children with 
pelvic floor dyssynergia-type constipation. 
Thus, the aim of this study was to evaluate the 
clinical effects of IFC therapy in the treatment 
of children with pelvic floor dyssynergia-type 
constipation by assessing the stool-incontinence 
frequency, stool type, pelvic floor muscles 
excursion, and myogenic activities of the 
external anal sphincter.

Material and Methods

This was a randomized placebo-controlled, 
double-blind, two-parallel group study 
conducted between May 2018 and July 2019. The 
Cairo University Hospitals Ethics Committee 
approved the study protocol (PT-018-031) at 
25/2/2018. Research procedures were carried out 
according to ethical guidelines of the Helsinki 
Declaration 1964. After a full explanation of 
the experimental procedures, written consent 
was obtained from children’s parents before 
commencement of the study.

Children included in this study were referred 
from the pediatric gastroenterologist to the 
outpatient clinic of the physical therapy 
department, New Kasr El-Aini Teaching 
Hospital. A total of 62 children (46 boys and 
16 girls), aged 7-15 years, and diagnosed by a 
pediatric gastroenterologist with idiopathic 
constipation as PFD, were enrolled in the present 
study. Children were considered to have pelvic 
floor dyssynergia-type constipation if they had 
all of the succeeding criteria: inappropriate 
contraction of the pelvic floor muscles (i.e., 
anal sphincter or puborectalis) or less than 20% 
relaxation of basal resting sphincter pressure 
by manometry; past history of too much strain 
during excretion; lack of secondary reasons 
of constipation; lack of surgically repairable 
sources of PFD, like rectal prolapse; and lack of 
colorectal diseases representing constipation, 
like colorectal cancer. Children with Down 
syndrome, Hirschsprung disease, endocrine & 
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metabolic disorders such as hypothyroidism, 
diabetes mellitus, and neurologic & psychiatric 
disorders such as spina bifida, cerebral palsy, 
epilepsy, autism were excluded from the study. 

Before commencing the study, the sample 
size was estimated that 27 children would be 
required in each group to achieve success rate 
differences of at least 30 % in the proportion 
recording acceptable power of 80%. To achieve 
a significant change in the myogenic activities 
of external anal sphincter with a standard 
deviation of 0.5 and a margin of error of 0.05 
is 70% with 27 children in each group for two-
sided equality. Therefore, the present study 
included a total of 66 children to account for the 
dropout rate of 20% because one child did not 
meet the inclusion criteria of the study and three 
children declined to participate in the study. 

Enrolled children were randomized by a 
blinded investigator, who was not in control 
of the present study at any time utilizing SPSS 
software version 25 (IBM Corp., Armonk, 
NY, USA) to obtain two equal-sized groups, 
following a simple random allocation method. 

They were randomized into the IFC group 
(active stimulation, 31 children) or the control 
group (sham stimulation, 31 children). The 
CONSORT flow diagram of the study is 
presented in Figure 1.

All children underwent an initial assessment 
which included; lumber, pelvic, and hip range 
of motion, lower limbs and pelvic floor muscle 
strength, and generalized posture screening. 
In addition, a pelvic floor evaluation was 
performed in the form of resting muscle tone, 
presence or absence of anal reflex, pelvic floor 
muscle contraction, relaxation, and lump.19,20

The treatment procedures (IFC or control 
groups) were blinded; neither the children nor 
their parents were aware of the study groups. 
Children in both groups followed the same 
treatment procedures. A rechargeable battery-
operated, three-in-one electrical stimulator 
(NexWave, Zynex Medical, Inc., USA) that 
delivers IFC, transcutaneous electrical nerve 
stimulation (TENS) or neuromuscular electrical 
stimulation (NMES) was used for the application 
of IFC therapy to the study groups. 

Fig. 1. The CONSORT flow diagram of the study (IFC: interferential current therapy).
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In the IFC group (active stimulation)

The stimulator was adjusted to the IFC mode 
(symmetrical biphasic waveform). While each 
child was comfortably positioned on his/her 
back, two self-adhesive, 2.5×3.5 cm electrodes 
were attached to the skin over the symphysis 
pubis and on the opposite side over the ischial 
tuberosity (channel 1; delivered a frequency of 
4000 Hz), and two other electrodes were put in a 
cross path on the skin over the other symphysis 
pubis and on the contralateral ischial tuberosity 
(channel 2, delivered a frequency of 4001-4128 
Hz, drags every 15 sec). The currents produced 
from both channels crossed diagonally and 
were concentrated on the pelvic floor muscles 
and external anal sphincter. The currents were 
increased gradually until each child felt a strong 
comfortable sensation. The IFC stimulation 
was applied for a duration of 30 min/session, 
3 sessions per week for 4 consecutive weeks 
(12 sessions). Children were instructed to 
immediately report any itching, burning, or 
other adverse effects during the treatment. 

Control group (sham stimulation)

The same device and electrodes placement 
applied in the IFC group were used without 
stimulation for 30 min/session, 3 sessions per 
week for 4 consecutive weeks (12 sessions). 

Children in both groups were instructed to 
try to move bowels for 5 min, two times per 
day, half-hour prior to eating time, regardless 
of their urge to stool. Also, each child was 
instructed to facilitate his/her pushing attempt 
by utilizing diaphragmatic breathing exercises 
and postural corrections as home exercises 
program for 15 min, 3 times per day.21 During 
defecation, the child should be in a comfortable 
squat position on the toilet by putting footstool 
as high as from 20 to 30 cm with both feet 45-60 
cm apart to assist in enhancing the angle of the 
rectum within the pelvis and making it easier to 
pass stool. All children were required to follow 
a balanced dietary regimen with enough calorie 
intake. They were instructed to have diets 
that were rich in vegetables & fruits, and have 

frequent meals. The dietary regimen secured 
a consumption of about 25 grams of natural 
dietary fibers every day for each child.22 

The clinical evaluations of this study were 
the stool-incontinence frequency per week, 
stool type, pelvic floor muscles excursion, 
and myogenic activities of the external anal 
sphincter. These outcome measures were 
assessed at the baseline, post-treatment, 
and were followed after three months of the 
treatment termination. 

The stool-incontinence frequency was defined 
as the total number of defecations in one week. 
The findings of the stool incontinence frequency 
were categorized as excellent (perfect control), 
good (more than 50% decline in stool frequency), 
fair (not deteriorating but less than 50% 
advancement), and poor (more frequent stool 
incontinence). Both excellent and good findings 
were classified as desirable, while fair or poor 
findings were classified as being undesirable. 
This categorization was established mainly on 
a recommendation from experts that a ≥ 50% 
decrease in stool incontinence frequency is a 
clinically significant result.23

The type of stool was reported per week, using 
the Bristol stool chart which was reported by 
parents. According to the Bristol Stool Chart, 
seven types of stool are reportable; types 1 and 
2 indicate constipation, types 3 and 4 mean best 
stools because stools are easy to pass, and types 
from 5 to 7 indicate diarrhea.24

The pelvic floor muscles excursion was used 
to assess the coordination and relaxation of the 
pelvic floor muscles and external anal sphincter. 
Children were positioned in crook-lying and 
asked to contract their pelvic floor musculatures 
and squeeze their external anal sphincter, loosen 
them and then bearing down and loosen again. 
The caudal lengthening and external sphincter 
loosening throughout the tried were visually 
inspected during the tried bulge. The range of 
pelvic floor muscles excursion was categorized 
as: absent (0%), poor (1%-25%), fair (26%-50%), 
good (51%-75%), and excellent (76%- 100%).20 
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According to this test, poor and fair indicate 
PFD, while good and excellent mean clinical 
improvement.

The myogenic activities of pelvic floor 
musculatures and external anal sphincter were 
measured by electromyography Neuroscreen 
plus system® (EMG, Jaeger-Toennies, 
Hochberg, Germany) to explore muscular 
contradictory through assessing amplitude per 
turn (A/T) in mV. Children were positioned in 
crook-lying, skin was cleaned with alcohol to 
decrease skin resistance while capturing the 
EMG signals, surface EMG electrodes were 
applied as follow: the active electrode placed 
on the anal skin over the external anal sphincter 
and the reference electrode was placed at an 
electrically neutral area like the thigh. Each 
child was informed to repeatedly contract the 
external anal sphincter for 10-sec flowed by 
relaxation for 10-sec, repeated for 10 times 
without bearing down to relax the pelvic floor 
musculatures. EMG activities (A/T in mV) were 
measured during relaxation of the pelvic floor 
musculatures and external anal sphincter, in 
an attempt to defecate.25 A continuous increase 
in myogenic activity of external anal sphincter 
and failure to relax the pelvic floor muscles is 
attributed to PFD.26

Statistical analysis 

Data were demonstrated and analyzed in 
the form of means ± standard deviations. The 
descriptive analysis measured the differences 
of the mean values of the continuous variables 
(myogenic activities of external anal sphincter 
and stool incontinence frequency) between the 
two groups of the study using unpaired t-test 
while the intragroup changes were assessed 
using the repeated-measure ANOVA test. 
Categorical variables (pelvic floor excursion 
and stool type) were analyzed using Fisher’s 
exact test. Statistical analysis was performed 
using SPSS software version 25 (IBM Corp., 
Armonk, NY, USA) and was assessed with the 
Kolmogorov-Smirnov test for normality. The 
significance level was set at p <0.05. 	

Results

As revealed in Table I, baseline characteristics 
showed non-significant differences between 
both groups in gender, age, body mass index 
(BMI), stool-incontinence frequency per week, 
stool type, pelvic floor muscles excursion, 
and myogenic activities of the external anal 
sphincter (p >0.05). The findings of the mean 
values of the amplitude per turn (A/T) in mV 
and the stool-incontinence frequency per week 
showed statistically significant differences in 
the IFC group (p <0.001). On the other hand, 
the mean values of both measures in the control 
group revealed that there were statistically non-
significant differences (p >0.05) as described 
in Table II. The comparison between the mean 
values of both measures immediately after 
treatment and after 3-month follow-up period 
disclosed that there were statistically significant 
differences (p <0.001) in favor of the IFC group 
(Table III).

There were statistically significant differences 
in numbers and percentage of children in the 
pelvic floor muscles excursion in the IFC group 
(p <0.05) while, there were statistically non-
significant differences in the control group 
(p >0.05) as described in Table II. There were 
statistically significant differences in all numbers 
and percentage of children immediately after 
treatment, and after 3-month follow-up period 
in the IFC group compared to the control group 
(p <0.05) in favor of the IFC group (Table III).

There were statistically significant differences 
in the number and percentage of children in 
stool type per week in the IFC group (p <0.05) 
with non-significant changes in the control 
group (p >0.05) immediately after treatment 
and after 3-month follow-up period (Table II). 
There were statistically significant differences 
in all numbers and percentage of children 
immediately after treatment, and after 3-month 
follow-up period in the IFC group compared to 
the control group (p <0.05) in favor of the IFC 
group (Table III).
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Discussion

The present study was designed to assess the 
effects of 4-week IFC therapy in the treatment 
of children with pelvic floor dyssynergia-
type constipation. It was hypothesized that 

IFC therapy could provide a good prognosis 
and decrease the symptoms of pelvic 
floor dyssynergia-type constipation with 
improvement continued up to three months 
later. The results of the study confirmed our 

Table II. Changes of mean values within each group before, after intervention and 3-month follow-up.

Measures
IFC group (n=31)

P-value
Control group (n=31)

P-value
Before After Follow-up Before After Follow-up

A/T (mV) 0.31 ± 0.14 0.08 ± 0.01 0.11 ± 0.03 <0.0001 0.33 ± 0.18 0.29 ± 0.16 0.30 ± 0.19 0.653
Stool frequency/week 2.3 ± 0.5 5.2 ± 0.31 4.9 ± 0.37 <0.0001 2.4 ± 0.6 2.6 ± 0.5 2.5 ± 0.6 0.387
PFE*, n (%)

Excellent 0 (0) 3 (9.7) 1 (3.2)

<0.0001

0 (0) 0 (0) 0 (0)

0.242
Good 0 (0) 24 (77.4) 22 (71.0) 0 (0) 3 (9.7) 1 (3.2)
Fair 23 (74.2) 3 (9.7) 5 (16.1) 21 (67.7) 23 (74.2) 22 (71.0)
Poor 8 (25.8) 1 (3.2) 3 (9.7) 10 (32.3) 5 (16.1) 8 (25.8)

Stool type**, n (%)
1-2 31 (100.0) 4 (12.9) 6 (19.4)

<0.0001
31 (100.0) 29 (93.5) 26 (83.9)

0.4363-4 0 (0) 27 (87.1) 25 (80.6) 0 (0) 2 (6.5) 5 (16.1)
5-7 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

A/T (mV): amplitude per turn in millivolt, IFC: interferential current, PFE: pelvic floor excursion.
*: The range of pelvic floor muscles excursion was categorized as: absent (0%), poor (1-25%), fair (26-50%), good (51-75%), 
and excellent (76-100%). 
**: Stool types according to the Bristol Stool Chart: type 1 and 2 indicate constipation, type 3 and 4 indicate best stools 
because stools are easy to pass, and types from 5 to 7 indicate diarrhea.

Table I. Baseline characteristics of the participants.
Measures IFC group (n=31) Control group (n=31) P-value
Male/female, n/n 24/7 22/9 0.920
Age (years) 12.5 ± 4.23 13.2 ± 4.51 0.531
Body mass index (kg/m2) 24.33 ± 2.72 25.21 ± 2.84 0.217
A/T (mV) 0.31 ± 0.14 0.33 ± 0.18 0.627
Stool frequency/week 2.3 ± 0.5 2.4 ± 0.6 0.478
PFE*, n (%)

Excellent 0 (0) 0 (0)

0.781
Good 0 (0) 0 (0)
Fair 23 (74.2) 21 (67.7)
Poor 8 (25.8) 10 (32.3)

Stool type**, n (%)
1-2 31 (100.0) 31 (100.0)

1.0003-4 0 (0) 0 (0)
5-7 0 (0) 0 (0)
A/T (mV): amplitude per turn in millivolt, IFC: interferential current, PFE: pelvic floor excursion. 
*: The range of pelvic floor muscles excursion was categorized as: absent (0%), poor (1-25%), fair (26-50%), good (51-75%), 
and excellent (76-100%).
**: Stool types according to the Bristol Stool Chart: type 1 and 2 indicate constipation, type 3 and 4 indicate best stools 
because stools are easy to pass, and types from 5 to 7 indicate diarrhea.
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hypothesis regarding that IFC therapy provided 
a significant improvement in the 

stool-incontinence frequency per week, 
stool type, pelvic floor muscles excursion, 
and myogenic activities of the external anal 
sphincter without detecting any adverse or side 
effects. 

The results of the study confirmed our 
concept that IFC therapy may improve the 
performance of pelvic floor musculatures and 
the external anal sphincter by reducing the 
hyper myogenic activity of these muscles which 
was assessed by EMG regarding the reference 
values. Simultaneously the stool-incontinence 
frequency per week was increased up to normal 
values, also the stool type was changed from 
types 1 and 2 constipations to types 3 and 4 
normal defecations. The results of the visual 
assessment of the pelvic floor excursion after 
the application IFC therapy showed an increase 
in the numbers and percentage of children with 
excellent and good responses than of those with 
fair and poor responses. The improvements of 
the study outcomes were continued up to three 
months later after completing 4-weeks of IFC 
therapy.

Regarding the control group (sham IFC 
therapy with the prescribed home routine 
recommendations), there was no improvement 
in all outcome measures. Clarifying that 
both sham IFC stimulation and home 
recommendations were not enough to improve 
pelvic floor dyssynergia-type constipation in 
children.

In consistence with the results of the present 
study, previous studies confirmed that IFC 
therapy is efficacious in the treatment of 
transient constipation.17,18,27 In the present study, 
the pelvic floor dyssynergia was assessed by 
various, easy, non-invasive, and inexpensive 
methods.

Initially, IFC therapy was used to control pain 
and reduce the instability of bladder detrusor.28 
The clinical applications of IFC were advanced 
by Nemec who stated that the intersecting of dual 
current paths produces maximal stimulation 
in the tissues.29 Other suggestions could be 
recommended to enlighten the detected results 
of the present study. An improvement of the 
pelvic floor dyssynergia could also be provided 
through stimulating various nerve roots 

Table III. Changes of mean values between groups after intervention and 3-month follow-up.

Measures
After intervention

P-value
3-month follow-up

P-valueIFC group
(n=31)

Control group
(n=31)

IFC group
(n=31)

Control group
(n=31)

A/T (mV) 0.08 ± 0.01 0.29 ± 0.16 <0.0001 0.11 ± 0.03 0.30 ± 0.19 <0.0001
Stool frequency/week 5.2 ± 0.31 2.6 ± 0.5 <0.0001 4.9 ± 0.37 2.5 ± 0.6 <0.0001
PFE*, n (%)

Excellent 3 (9.7) 0 (0)

<0.0001

1 (3.2) 0 (0)

0.007
Good 24 (77.4) 3 (9.7) 22 (71.0) 1 (3.2)
Fair 3 (9.7) 23 (74.2) 5 (16.1) 22 (71.0)
Poor 1 (3.2) 5 (16.1) 3 (9.7) 8 (25.8)

Stool type**, n (%)
1-2 4 (12.9) 29 (93.5)

<0.001
6 (19.4) 26 (83.9)

0.0053-4 27 (87.1) 2 (6.5) 25 (80.6) 5 (16.1)
5-7 0 (0) 0 (0) 0 (0) 0 (0)

A/T (mV): amplitude per turn in millivolt, IFC: interferential current, PFE: pelvic floor excursion.
*: The range of pelvic floor muscles excursion was categorized as: absent (0%), poor (1-25%), fair (26-50%), good (51-75%), 
and excellent (76-100%).
**: Stool types according to the Bristol Stool Chart: type 1 and 2 indicate constipation, type 3 and 4 indicate best stools 
because stools are easy to pass, and types from 5 to 7 indicate diarrhea.
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through the self-adhesive surface electrodes 
that are located over symphysis pubic and 
over the ischial tuberosity. Consequently, the 
sympathetic and parasympathetic efferent 
fibers can target directly or indirectly through 
stimulating afferent fibers. Definitely, the 
sympathetic stimulation is identified to reduce 
motor activities. But also, this may cause a direct 
inhibition or blockade of sympathetic nerve 
fibers.30 Moreover, the rhythmic contraction 
and stimulation of pelvic floor muscles and 
external anal sphincter can lead to coordination 
of defecation reflexes.31 

The underlying mechanism of IFC therapy 
be may explained by the intersection of two 
medium-frequency currents which creates 
a third therapeutic current at the point of 
intersection. The advantages of utilizing 
medium frequency current are lowering 
skin impedance to electrical currents, more 
deep stimulation with a comfortable tingling 
sensation. Additionally, the proper placements 
of electrodes transfer the ES precisely on the 
target crossover region with the least adverse 
effects to the nearby regions.32

The principle of neuromodulation for applying 
IFC therapy was accepted for treatment of 
constipation caused by unknown reason and 
irritable bowel syndrome.33,34 IFC therapy is 
supposed to stimulate somatosensory nervous 
plexus in the pelvic area with improvement 
in the voluntary and involuntary processes 
of defecation; apparent decrease in pain 
and flatulence with enhancement of bowel-
movement.33,35 IFC therapy has been used 
previously to treat idiopathic constipation 
in pediatrics and adults.34,36 Chase et al.37 
reported that not just evacuation difficulties 
were decreased, but also a considerable drop in 
defecation periods in bathroom was noted.

In this study, different clinical evaluation 
methods were applied to evaluate the effects 
of IFC therapy in children with pelvic floor 
dyssynergia- type constipation. The objective 
evaluation of the myogenic activity of pelvic 

floor muscles and external anal sphincter was 
measured by EMG and the subjective evaluation 
of prognosis of the pelvic floor excursion 
examination in addition to the parents’ 
evaluation of the stool-incontinence frequency 
per week, stool type was used to determine the 
prognosis of constipation in children with PFD. 

There are several strengths to the present study. 
It is the first study to evaluate the impacts of 
IFC therapy in the treatment of children with 
pelvic floor dyssynergia- type constipation. The 
study findings showed that IFC therapy is an 
effective, save, non-invasive modality without 
any side or adverse effects for managing 
pelvic floor dyssynergia in children during 
the study intervention and 3-month follow-up. 
Comparatively, IFC therapy is a low-cost, and 
applicable simply so that it may be considered 
as a practicable therapeutic modality and 
recommendable to be used in the treatment of 
pelvic floor dyssynergia- type constipation.

The limitations of the study were the lack of 
long follow-up duration after 6-12 months, 
besides the results of the type of stool were 
collected by children’s parents that may have 
a certain degree of bias. Finally, we could not 
be sure that all the children followed the home 
recommendations. Further studies should be 
done with longer follow-up periods to explore 
the efficacy and optimal duration for usage of 
IFC therapy.

Using IFC therapy may provide improvements 
of stool-incontinence frequency per week, 
stool type, pelvic floor muscles excursion, 
and myogenic activities of the external anal 
sphincter. Due to the convenient application 
of IFC therapy, it can be used in the treatment 
of children with pelvic floor dyssynergia-type 
constipation. 

Acknowledgments

The authors are concerned to recognize all 
parents and caregivers who agreed to involve 
their children in the study.



Samhan AF, et al Turk J Pediatr 2020; 62(6): 1002-1011

The Turkish Journal of Pediatrics ▪ November-December 20201010

REFERENCES

1.	 Tabbers MM, Benninga MA. Constipation in 
children: fibre and probiotics. BMJ Clin Evid 2010; 
4: 303.

2.	 Tabbers MM, DiLorenzo C, Berger MY; European 
Society for Pediatric Gastroenterology, Hepatology, 
and Nutrition; North American Society for Pediatric 
Gastroenterology. Evaluation and treatment of 
functional constipation in infants and children: 
evidence-based recommendations from ESPGHAN 
and NASPGHAN. J Pediatr Gastroenterol Nutr 
2014; 58: 258-274.

3.	 Benninga MA. Quality of life is impaired in children 
with functional defecation disorders. J Pediatr (Rio J) 
2006; 82: 403-405.

4.	 Wexner S, Duthie G. Constipation: Etiology, 
Evaluation and Management (2nd ed.) London: 
Springer, 2006.

5.	 Loening-Baucke V. Chronic constipation in children. 
Gastroenterology 1993; 105: 1557-1564.

6.	 Whitehead WE, Wald A, Diamant NE, Enck P, 
Pemberton JH, Rao SS. Functional disorders of the 
anus and rectum. Gut 199; 45 Suppl 2(Suppl 2): II55-
II59.

7.	 Rao SS, Welcher KD, Leistikow JS. Obstructive 
defecation: a failure of rectoanal coordination. Am J 
Gastroenterol 1998; 93: 1042-1050.

8.	 Tantawy SA, Kamel DM, Abdelbasset WK, Elgohary 
HM. Effects of a proposed physical activity and 
diet control to manage constipation in middle-aged 
obese women. Diabetes Metab Syndr Obes 2017; 10: 
513-519.

9.	 Brazzelli M, Griffiths PV, Cody JD, Tappin D. 
Behavioural and cognitive interventions with or 
without other treatments for the management of 
faecal incontinence in children. Cochrane Database 
Syst Rev 2011; 2011: CD002240.

10.	 Koppen IJ, von Gontard A, Chase J, et al. Management 
of functional nonretentive fecal incontinence in 
children: recommendations from the International 
Children’s Continence Society. J Pediatr Urol 2016; 
12: 56-64.

11.	 De Gennaro M, Capitanucci ML, Mosiello G, Zaccara 
A. Current state of nerve stimulation technique for 
lower urinary tract dysfunction in children. J Urol 
2011; 185: 1571-1577. 

12.	 Brill SA, Margolin DA. Sacral nerve stimulation 
for the treatment of fecal incontinence. Clin Colon 
Rectal Surg 2005; 18: 38-41.

13.	 Facci LM, Nowotny JP, Tormem F, Trevisani VF. 
Effects of transcutaneous electrical nerve stimulation 
(TENS) and interferential currents (IFC) in patients 
with nonspecific chronic low back pain: randomized 
clinical trial. Sao Paulo Med J 2011; 129: 206-216.

14.	 Turkan A, Inci Y, Fazli D. The short-term effects 
of physical therapy in different intensities of 
urodynamic stress incontinence. Gynecol Obstet 
Invest 2005; 59: 43-48.

15.	 Abdelhalim, NM, Ibrahim, MM. A comparative 
study of transcutaneous interferential electrical 
stimulation and transcutaneous electrical nerve 
stimulation on children with primary nocturnal 
enuresis: a randomized clinical trial. Int Urol 
Nephrol 2020; 52: 409-415.

16.	 Queralto M, Vitton V, Bouvier M, Abysique A, 
Portier G. Interferential therapy: a new treatment 
for slow transit constipation. A pilot study in adults. 
Colorectal Dis 2013; 15: e35-e39.

17.	 Clarke MC, Chase JW, Gibb S, et al. Decreased colonic 
transit time after transcutaneous interferential 
electrical stimulation in children with slow transit 
constipation. J Pediatr Surg 2009; 44: 408-412.

18.	 Ismail KA, Chase J, Gibb S, et al. Daily transabdominal 
electrical stimulation at home increased defecation 
in children with slow-transit constipation: a pilot 
study. J Pediatr Surg 2009; 44: 2388-2392.

19.	 Hull M, Corton MM. Evaluation of the levator ani 
and pelvic wall muscles in levator ani syndrome. 
Urol Nurs 2009; 29: 225-231.

20.	 Muddasani, S, Moe A, Semmelrock C, et al. Physical 
therapy for fecal incontinence in children with pelvic 
floor dyssynergia. J Pediatr 2017; 190: 74-78.

21.	 Rao SS, Seaton K, Miller M, et al. Randomized 
controlled trial of biofeedback, sham feedback, and 
standard therapy for dyssynergic defecation. Clin 
Gastroenterol Hepatol 2007; 5: 331-338.

22.	 Rao SS, Valestin J, Brown CK, Zimmerman B, Schulze 
K. Long-term efficacy of biofeedback therapy for 
dyssynergic defecation: randomized controlled trial. 
AmJ Gastroenterol 2010; 105: 890-896.

23.	 Rao SS. Endpoints for therapeutic interventions in 
faecal incontinence: small step or game changer. 
Neurogastroenterol Motil 2016; 28: 1123-1133.

24.	 Lewis SJ. Heaton KW, Stool form scale as a useful 
guide to intestinal transit time. Scand J Gastroenterol 
1997; 32: 920-924.

25.	 Samhan AF, Abd-Elhalim NM, Elnegmy EH, 
Elnaggar RK and Mahoud WS. Efficacy of parasacral 
transcutaneous electrical nerve stimulation in 
treatment of children with overactive bladder. 
World Appl Sci J 2012; 18: 343-348.



Interferential Current Therapy in Dyssynergic Constipation

The Turkish Journal of Pediatrics ▪ November-December 2020 1011

Turk J Pediatr 2020; 62(6): 1002-1011

26.	 Preston DM, Lennard-Jones JE. Anismus in chronic 
constipation. Dig Dis Sci 1985; 30: 413-418.

27.	 Kajbafzadeh AM, Sharifi-Rad L, Nejat F, Kajbafzadeh 
M, Talaei HR. Transcutaneous interferential electrical 
stimulation for management of neurogenic bowel 
dysfunction in children with myelomeningocele. Int 
J Colorectal Dis 2012; 27: 453-458.

28.	 Mauroy B, Goullet E, Bonnal JL, Devillers P, Soret 
R, Ametepe B. Long-term results of interferential 
current stimulation in the treatment of bladder 
instability. Prog Urol 2001; 11: 34-39.

29.	 Nemec H. Interferential therapy: a new therapy in 
physical medicine. Br J Physiother 1959; 12: 9-12.

30.	 Bowman BR, McNeal DR. Response of single alpha 
motoneurons to high-frequency pulse trains. Firing 
behavior and conduction block phenomenon. Appl 
Neurophysiol 1986; 49: 121-138.

31.	 Fiori A, Cescon CLC, Galesky JDF, Santos TACD, 
Brancalhão RMC, Bertolini GRF. Comparison 
between bipolar and tetrapolar of the interferential 
current in nociceptive threshold, accommodation 
and pleasantness in healthy individuals. Eur J 
Physiother 2014; 16: 201-205.

32.	 Kajbafzadeh AM, Sharifi-Rad L, Ladi-Seyedian 
SS, Mozafarpour S. Transcutaneous interferential 
electrical stimulation for the management of non-
neuropathic underactive bladder in children: a 
randomised clinical trial. BJU Int 2016; 117: 793-800.

33.	 van Wunnik BFW, Baeten CGMI, Southwell BR. 
Neuromodulation for constipation: sacral and 
transcutaneous stimulation. Best Pract Res Clin 
Gastroenterol 2011; 25: 181-191.

34.	 Clarke MC, Catto-Smith AG, King SK, et al. 
Transabdominal electrical stimulation increases 
colonic propagating pressure waves in paediatric 
slow transit constipation. J Pediatr Surg 2012; 47: 
2279-2284. 

35.	 Kajbafzadeh AM, Sharifi-Rad L, Baradaran 
N, Nejat F. Effect of pelvic floor interferential 
electrostimulation on urodynamic parameters and 
incontinency of children with myelomeningocele 
and detrusor overactivity. Urology 2009; 74: 324-329.

36.	 Leong LC, Yik YI, Catto-Smith AG, Robertson VJ, 
Hutson JM, Southwell BR. Long-term effects of 
transabdominal electrical stimulation in treating 
children with slow-transit constipation. J Pediatr 
Surg 2011; 46: 2309-2312.

37.	 Chase J, Robertson VJ, Southwell B, Hutson J, 
Gibb S. Pilot study using transcutaneous electrical 
stimulation (interferential current) to treat chronic 
treatment-resistant constipation and soiling in 
children. J Gastroenterol Hepatol 2005; 20: 1054-
1061.


