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ABSTRACT

Objective: To determine the effectiveness
of 20 twice-weekly sessions of parasacral
transcutaneous electrical neural
stimulation (TENS) for treatment of
urinary urgency and urge-incontinence
in children and adolescents. Methods:
A Phase IT clinical trial was carried out
with patients with urinary urgency or
urge-incontinence aged between 5 and
14 years. Twenty TENS sessions were
conducted, twice weekly, using a Quark®
Dualpex 961 apparatus. The variables
analyzed were daily micturition, dynamics
ultrasonography of the lower urinary tract
pre-and post-treatment and responses to a
questionnaire on urinary leakage applied
during each session. Results: The mean age
of the 25 children participating in the study
was 7.80 = 2.22 years, most were female
(92%) and had urge-incontinence (92%).
The difference in urinary leakage pre- and
post-treatment was statistically significant
(p = 0.04); a decline in the symptom of
urinary leakage was reported by all
caregivers in children who completed the
20th session; the ultrasound parameters,
although not statistically significant,
showed a reduction in the percentage of
children with detrusor contractions (from
62.5% to 43.5%); and a more adequate
pre-micturition bladder volume of 4.2%
post-treatment compared with 19.0%
prior to treatment. Conclusions: The
electro-stimulation carried out during
the twice weekly sessions appeared to
be effective and urinary incontinence
declined in half of the patients from the
12™ session onwards. However, there
is a need for a study involving a larger
number of patients to confirm the results
obtained.
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INTRODUCTION

Lower Urinary Tract Dysfunction
(LUTD) is a term used to define lower
urinary tract changes in children
without neurological disorders.! The
symptoms range from incontinence
and/or increased urinary frequency,
lower urinary tract infection, bladder-
urethral reflux associated or not to
changes in the intestinal system.> A
study carried out with 590 children
between 3 and 9 years old, living in
the city of Pelotas (RS), Brazil, found
that 22.8% had some type of voiding
dysfunction, with higher prevalence
among girls (35.8%), especially in
relation to urinary incontinence and
urinary urgency.?

In children, when a delay occurs
in acquisition of cortical inhibition
responsible for inhibiting the detrusor
muscle* during bladder filling, the
of pressure
within the bladder can cause the onset

exacerbated increase
of symptoms such as urgency, urge
incontinence, and nocturnal enuresis.*
These uninhibited
detrusor muscle contractions cause
hypertrophy of the bladder muscle,
decreased functional capacity and
increased bladder instability.*
Behavioral treatment is the first

persistently

step, in which the patient is instructed
to control fluid intake and perform
bladder training. However, the level
of evidence and response to this
treatment is low.’ Drug treatment



is also a widely used tool, and antimuscarinic
drugs such as tolterodine and oxybutynin are
prescribed for oral intake.®” A study carried out
in Towa investigated the response to treatment
with oxybutynin in 81 children with urinary
disorders. The average treatment duration
was one year and they reported that 38.3%
of the children were incontinent. However,
58% of patients reported side effects (18.5%
constipation, 17.3% dry mouth, 13.6% flushed
skin and 3.7% had heat intolerance).®

Transcutaneous electrical nerve stimulation
(TENS) has been used for decades in the
treatment of dysfunctions of the lower urinary
tract (DTUI);? when changes occur in the
supraspinatus and spinal pathways and in the
activity of the post-central gyrus promoted by
electrical stimulation of the sacral region (S3).°
Hoebeke et al.'° and Bower et al.'' were the first
to use this type of electrical stimulation applied
daily in children with overactive detrusor muscle
and highlighted that the advantage of the method
was that it is not invasive. They reported healing
in 51, 2% of children with overactive bladder. In
a study carried out in Brazil,'> after 13 sessions
three times a week, 63% of patients no longer
had symptoms of urinary urge incontinence
and about 70% of patients after two years of
treatment were still symptomless.!®

The aim of our study was, without changing
the total number of 20 sessions, to establish
the effectiveness of parasacral transcutaneous
electrical nerve stimulation in children and
adolescents with wurinary urgency and urge
incontinence when held twice weekly. It also
aimed to establish the minimum number of
sessions reported to cause symptom regression.

MeTHOD

We carried out a phase II clinical trial in children
and adolescents aged 5 to 14 with urinary urgency
or urge incontinence diagnosis. The study was
carried out in the Physical Rehabilitation Center
of the Prof. Fernando Figueira Integrative
Medicine Institute - IMIP, from December 2012
to October 2013.
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To establish the prevalence of LUTD among
children seen at the pediatric clinic, we used
the Dysfunctional Voiding Scoring System
(DVSS)™*  questionnaire in a previous study.
LUTD diagnosis was confirmed after ruling out
anatomical or neurologic abnormalities such as
posterior urethral valve, ureterocele, neurogenic
bladder, etc. All children were investigated
and, when necessary, treated for urinary tract
infection; those whose symptoms of urgency or
urinary urge incontinence persisted were referred
to the study.

After care in the nephrology clinic, the children
with urinary urgency or urge incontinence
diagnosis established by the clinic and/or
dynamic ultrasound of the lower urinary tract
(DUS - LUT) were referred for treatment with
TENS. Parents or guardians of children and/or
the children themselves answered a questionnaire
with socio-demographic information. Data
was obtained on the patient’s clinical history:
beginning and frequency of symptoms of urgency
and urge incontinence, whether the onset of
symptoms was associated with a traumatic event
(e.g., separation or family loss or caregiver loss,
birth of a sibling). Constipation complaints to
characterize the syndromes of dysfunction and
elimination in these children followed Rome III
criteria.’

We used the Quark® Dualpex 961 unit for the
TENS treatment, which consisted of 20 sessions
held twice a week by the principal investigator
and collaborator - both physical therapists
with specific training in the area. The patient’s
guardian was given a measuring cup and, after
a thorough explanation the guardian was asked
to fill out a complete voiding diary to record
three days before the first session and after the
twentieth TENS session. With the patient in
the prone position or lateral decubitus; silicon
electrodes were placed approximately three
centimeters in the third sacral vertebra region.
The wave frequency was 10 Hz, with a pulse
width of 700 uS, in 20 minute sessions. Before
each session, we used a questionnaire to assess
the occurrence of urinary loss events. Symptom
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improvement was considered when there were
no more urinary loss events in 24 hours reported
by the child and/or the caregiver.

At the end of the study, i.e. after the 20th
session, patients underwent DUS - LUT to
compare the results obtained prior to treatment.
The urinary volume was classified as inadequate
when lower than the volume calculated for the
age'® [urinary volume = (age + 2) x 30]. Bladder
wall thickness, in a full bladder, was considered
appropriate when measured up to 3 mm thick 17
and the empty bladder thickness up to § mm."”
The ultrasound examinations were performed by
the same operator (E]J).

For data analysis, we used the SPSS 13.0 for
Windows and Excel 2007. To analyze paired
samples we used the Wilcoxon test, with a 5%
significance level.

This study was approved by the Research
Ethics Committee of the IMIP (number
07864812900005201) and recorded at the
REBEC (Brazilian Clinical Trials Registry
under number 111 485 950 U111). The study
participants signed a consent term when they
could write their name and the parent/guardian
signed the consent form. The project received a
grant from IMIP’s Research Support Foundation
(FAPE) for patients living in the countryside, to
ensure access to the service and higher treatment
compliance.

ResuLts

Among the 26 children referred with a diagnosis of
LUTD, one of them did not accept the first treatment
session and presented incessant crying. Therefore,
25 children aged between 5 and 12 years (mean 7.80
+ 2.22) were selected for the study. Table 1 depicts
some sample characteristics and shows that 92%
of the children were females and 44% lived in the
state of Pernambuco. Children attended the sessions
mostly accompanied by their mothers (23/25) and
the majority (76 %) of the caregivers had more than
eight years of education.

Symptoms of urinary urge incontinence were
reported by 92% of the children. The guardians
associated the onset of symptoms to caregiver
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TABLE 1 DESCRIPTION OF THE BIOLOGICAL AND

SOCIODEMOGRAPHIC CHARACTERISTICS OF
CHILDREN WITH URINARY URGENCY OR URGE-
INCONTINENCE SUBMITTED TO EXTERNAL
ELECTROSTIMULATION AT THE IMIP
REHABILITATION CENTER BETWEEN AUGUST
2013 AND DECEMBER OF 2013

Variables n %

Gender

e Males 2 8.0

e Females 23 92.0

Origin

® Recife 8 32.0

¢ Metropolitan region of Recife 6 24.0

e Country side of Pernambuco i 44.0

Guardian education

e Up to 8 years 6 24.0

e Over 8 years 19 76.0

Family members marital status

¢ Married or stable union 20 80.0

e Single or widow/er 5 20.0

Urinary symptoms

e Urgency 2 8.0

e Urge-incontinence 23 92.0

Intestinal constipation 14 56.0

Association with traumatic event 3 12.0

change (nanny), parents’ divorce and the birth of a
sister among three children. Constipation complaints
were described for 56% of children.

Among the 22 children with urinary incontinence,
47.1% of them (13) no longer had the symptom as of
the 12 session. One (4%) abandoned the treatment
at the 12 session because of access difficulties and
illness in the family. Figure 1 shows the cumulative
frequency of incontinence resolution in 95.7% of
them at the end of the 20" session. Among those
who completed treatment, none of the 21 children
had stress urinary incontinence any longer. Three
months after the end of treatment, 68% remained
symptomless and 28 % continued having symptoms,
but their parents reported a significant improvement.

In the voiding diary, done for 13 children (52%),
the pre-treatment urinary urgency symptoms,
when compared to post-treatment values, were not
statistically significant p = 0.65 (Wilcoxon test for
paired data). With regards to urinary incontinence,



Figure 1. Cumulative frequency and its respective 95% confidence
interval, of the urinary incontinence according to the number of
sessions. # 10" session 52.2% (IC 33.0-70.8) of the children no longer
had urinary incontinence. ® 20" session 95.7% (IC 79.0-99.2) of the
children no longer had urinary incontinence.
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we found a statistically significant difference in
symptoms according to the record at every urination
p = 0.04 (Wilcoxon test for paired data).

Figure 1 shows the evolution of symptoms
improvement in percentage terms according to each
session.

It was possible to compare the dynamic
ultrasonography of the lower urinary tract (LUT-
DUS) obtained before and after treatment of 21
children (one did not do it before and three did
not perform it after the treatment). We noticed a
decrease in the frequency of detrusor contraction and
increased bladder capacity in these children, 62.5%
to 43.5% and from 4.2% to 19%, respectively.
All the children had adequate pre and post voiding
bladder wall thickness after the physiotherapy
sessions. However, these parameters did not have
statistical significance.

Discussion

Studies previously published involving children
with LUTD used the transcutaneous electrical nerve
stimulation with a minimum frequency of three times
a week. To our knowledge, this is the first clinical
trial of type Il on TENS in children and adolescents
with urinary urgency and urge incontinence doing
two sessions a week totaling 20 sessions.

In our sample, consisting of children with urinary
urgency or urge incontinence, there were more
females as described in the literature, where girls
have a higher frequency of LUTD.!*" The mean age
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at first evaluation in our study (7.80 = 2.22 years)
was similar to that of the study by LORDELO et
al.,'? also held in Brazil, in which the mean age was
7.5 = 2.8 years.

Constipation, which was observed on 56% of
our patients had also been studied by Hagstroem
et al.,’ in which 48% (13) of 27 children studied
showed this symptom. This data is important
because the retention of feces in the rectum increases
detrusor overactivity. According to the ICCS
(International Children’s Continence Society),'
constipated children are afraid to use the toilet to
urinate as well as to evacuate, which could further
aggravate the bladder dysfunction of these children.
Further studies should be carried out to evaluate
the changes obtained with TENS in bowel habits of
these children.

In our study, at the end of treatment, 77% of the
parents reported that their children no longer had
symptoms of urinary urgency and incontinence. In
the study by Bower et al.," the parents of 15 children
with incontinence applied TENS twice a-day, and
observed improvement in 73.3% of them. The
treatment was individualized to monthly revisions
and the end of treatment ranged from one to five
months. In our study, half of the children showed
no more urinary incontinence from the 12 session
and none of the ones that completed the 20™ session.
This suggests that some children would not need 20
sessions to control urinary symptoms and eventually,
after a certain number of sessions without reference
to urinary loss, treatment could be suspended.
However, it is necessary to do a study with a larger
number of participants to confirm this finding and
to establish the optimal time of treatment suspension
correlating with the percentage of relapses occurring.

Lordelo et al.'® evaluated the results of long-term
TENS after treatment and found that of 30 children
who had two or more years of follow-up, 73% (22)
had no symptoms. In our study, 77% of children
observed within 3 months of the end of treatment
remained free of episodes of urinary incontinence.
Noting that the results were similar, we suspect that
the treatment performed twice weekly was effective;
however, it is necessary to repeat the study with a
larger number of participants.
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Although there was clinical improvement in
these patients, there were no statistically significant
changes in the LUT-US. Previous studies have
shown that electrical stimulation increases bladder
capacity.>'%2” No study assessed bladder wall
thickness, and we believe this is an important
parameter which must be incorporated to further
studies, since repeated detrusor contractions
may cause bladder muscle hypertrophy, reducing
capacity and increasing bladder
instability, that when repeated creates a vicious
cycle, increasingly aggravating hyperactive bladder.*

Watching our clinical practice, we realized
that TENS was well accepted by children and
adolescents because, besides being a painless
treatment, it was carried out as a fun activity such
as painting, drawing or reading. In addition, we

functional

observed that before they had difficulty complying
with the TENS treatment, with a number of
sessions equal to or greater than three times
weekly. Since they dwelled in distant cities from
our reference center, the children of our service
had to wake up very early to travel, missing classes
and, moreover, the family had an additional
expense with transportation and food to spend
the day off home to perform the treatment. We
chose to reduce the weekly frequency to two
sessions without changing the total number of 20
sessions described in the literature.

CoNcCLUSION

Transcutaneous electrical nerve stimulation
performed in two weekly sessions proved to be
effective in the total regression of symptoms
of urinary urge incontinence, comparable to
the study with three sessions described in the
literature. Half of the patients had regression
of urinary incontinence as of the 12% session;
however, it is necessary to increase the number
of patients for greater result reliability.
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