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Purpose: This study compares the results achieved following parasacral TENS administered
using two different weekly schedules.

Materials and Methods: Children of at least four years of age with a diagnosis of pure
overactive bladder were included in this randomized clinical trial and treated with
parasacral TENS (2 versus 3 sessions per week). All the participants also underwent
standard urotherapy. Results: Sixteen children were included in the twice-weekly group
and eighteen in the three times weekly group. There were no statistically significant
differences between the two groups with respect to sex; however, there was a difference
in age. There were no significant differences regarding complete resolution of urinary
symptoms, with 8 children (50%) in the twice-weekly group and 11 children (61%) in
the three times weekly group having their symptoms completely resolved (p=0.73). There
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Conclusion: For children with overactive bladder who are unable to undergo parasacral
TENS treatment three times weekly, the method can be administered successfully at

twice-weekly sessions. Published as Ahead of Print:
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INTRODUCTION

According to the International Children’s
Continence Society (ICCS), overactive bladder (OAB)
is characterized by urinary urgency and may be as-
sociated with daytime incontinence, frequency and
holding maneuvers used to avoid involuntary loss
of urine (1). Urinary symptoms are present in 38%
of children and consist of incontinence in 14% of

cases and urgency in 18%, with daytime symptoms
being more common in girls compared to boys (2).
Lower urinary tract symptoms (LUTS) in children
are associated with nocturnal enuresis, recurrent
urinary tract infections (UTI) and constipation (1).
LUTS are also associated with psychological al-
terations and social embarrassment. These issues
tend to improve following successful treatment of
urinary incontinence (3).
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Parasacral transcutaneous electrical nerve
stimulation (TENS) has been used to treat OAB in
children since 2001 (4, 5). TENS was applied daily
for 1-2 hours/day for periods exceeding six months.
The success rate ranges from 13% to 86% depending
on the form of stimulation and the intensity of the
problem (6).

Although parasacral TENS has been shown
to be effective in randomized clinical trials, the perio-
dicity with which it should be performed has yet to
be established. Various authors have described daily
applications conducted at home (4, 5). In our clinic,
parasacral TENS is administered on an outpatient ba-
sis three times a week for a total of twenty 20-mi-
nute sessions. In a randomized clinical trial, parasa-
cral TENS was found to be associated with partial
or complete response of symptoms in 94% of cases
(62% and 38%, respectively), whereas only 31% of
the sham group (TENS performed in the scapular re-
gion) had a similar outcome (7). Another long-term
study conducted in our center using the same method
showed that of the patients with urinary urgency or
incontinence prior to treatment, 84% and 749%, res-
pectively, remained asymptomatic for at least two ye-
ars following treatment with parasacral TENS, with a
recurrence rate of 10% in that study population (8).

Therefore, the effectiveness of this techni-
que applied three times weekly has already been well
documented. Nevertheless, this schedule is empirical
and one involving fewer sessions could be benefi-
cial both insofar as the convenience of the family is
concerned and in reducing costs. The objective of the
present study was to compare the results achieved
following treatment involving different weekly sche-
dules (twice weekly and three times weekly).

MATERIALS AND METHODS

This randomized clinical trial included chil-
dren of at least four years of age with a diagnosis of
pure OAB who were treated with parasacral TENS.
The internal review board of the Bahia School of
Medicine and Public Health approved the study pro-
tocol under reference CAAE: 12141113.0.0000.5544
in compliance with the requirements of Resolution
466/12 of the Brazilian Ministry of Health. All the
parents/guardians signed an informed consent form
and the children signed an assent form.
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Overactive bladder was defined as symptoms
of urinary urgency with or without urge incontinence
associated with a bell or tower shaped flow pattern
at uroflowmetry and post-void residual urine at ul-
trasonography <10% of the expected bladder capaci-
ty for age (capacity in mL=age+1x30) or <20mL (1).
Children with a urinary infection were treated prior
to enrollment. TENS was the first treatment for urina-
ry symptoms, with children who had previously been
treated with anticholinergics or any other treatment
being excluded from the study. Therefore, all the
patients were treatment naive. A pediatric urologist
conducted the physical examinations, and children
with urinary symptoms secondary to anatomical or
neurological lower urinary tract abnormalities were
excluded from the study.

Randomization was performed in blocks of
four. Opaque envelopes were used to guarantee con-
cealment of the study group allocation. An individual
who was not involved in evaluating or treating the
patients performed the entire procedure.

The treatment consisted of the application of
an electric current with the use of surface electrodes
placed symmetrically in the parasacral region (betwe-
en S2 and S4), using a Dualpex Uro 961 device (Qua-
rk, Piracicaba, Sdo Paulo, Brazil). The self-adhesive
rubber electrodes used measured 5x5cm. A biphasic,
symmetrical current with a frequency of 10Hz and
pulse width of 700ps was used. Intensity was increa-
sed up to the level immediately below the motor point
and sessions were conducted for 20 minutes on two
or three non-consecutive days per week: Mondays,
Wednesdays and Fridays in the case of the children
treated three times weekly and Mondays and Fridays
for those treated twice weekly.

All the participants in the study were submit-
ted to urotherapy, which consisted of the following
recommendations: to urinate at least every three
hours; to avoid coffee, carbonated drinks, chocola-
te and citrus fruits during treatment; to urinate be-
fore going to bed; to drink more fluids during the
day; and not to put off urinating when experiencing
urgency. An illustrated booklet adapted for children
and containing the aforementioned guidance was gi-
ven to each participant.

Immediately after completion of the 20-ses-
sion treatment, a professional who had not taken part
in the treatment and who was unaware of the group
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to which the participant had been allocated evaluated
the patients to analyze their response to treatment.
If constipation was a complaint, the children were
instructed to eat fiber-rich food and were referred to
a specialist. The Rome IIT questionnaire (9) was also
used to evaluate constipation and a two-day bladder
diary (as standardized by the ICCS) was used prior to
and following treatment to evaluate mean voiding
frequency, as well as the mean and maximum urina-
ry volume voided.

After the 20th session of treatment, symp-
toms were evaluated in three ways: using a visu-
al analogue scale (VAS), by applying a structured
questionnaire on the presence of lower urinary tract
symptoms (urgency, daytime incontinence, frequent
urination) and using the Dysfunctional Voiding Score
System (DVSS). The version of the DVSS used has
been validated for use in the Portuguese langua-
ge (10). In brief, this instrument is used to quantify
urinary symptoms and also includes two questions
related to constipation and one on a history of stres-
sful events. Scores above 9 for boys and above 6 for
girls are considered abnormal. The VAS consists of a
scale in which the patients and their parents/guar-
dians record the degree of improvement experienced
following treatment, with O reflecting no improve-
ment and 10 complete response to treatment (100%
improvement).

The Statistical Package for the Social Scien-
ces (SPSS), version 17.0 for Windows, was used to
create the database and to perform the descriptive
and inferential statistics. The categorical variables are
expressed as absolute and relative values (n; %) and
the continuous variables with normal distribution as
means+standard deviations (SD) of the mean. The in-
ferences with respect to the categorical variables were
made using the chi-square test and McNemar’s test
for paired samples. Student’s t-test and the Wilcoxon
test were used to compare the independent data. Sig-
nificance was defined as p <0.05.

The groups were evaluated prior to tre-
atment with respect to the frequency of urinary
symptoms, sociodemographic data, DVSS score
and data from the two-day bladder diary. After
treatment, clinical response was evaluated within
and between groups based on a reduction in cli-
nical symptoms, DVSS score and data from the
bladder diary. The VAS was used to compare the
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percentage of individuals who experienced com-
plete response to treatment between the groups.

RESULTS

Sixteen children were included in the twice-
-weekly group and eighteen in the three times weekly
group. There were no statistically significant differen-
ces between the two groups with respect to sex, with
68.8% of the twice-weekly group consisting of girls
compared to 61.1% of the three times weekly group.
However, there was a difference in age, with a mean
age of 6.44+2.12 years for the children in the twice-
-weekly group compared to a mean of 8.44+2.93 ye-
ars in the three times weekly group (p=0.03).

There were no statistically significant di-
fferences regarding complete resolution of urinary
symptoms, as evaluated by the VAS, with 8 children
(500%) in the twice-weekly group and 11 children
(619%) in the three times weekly group having their
symptoms completely resolved (p=0.73). There was
a significant difference in the DVSS score in both
groups following TENS treatment compared to ba-
seline. In the twice-weekly group, the mean baseline
score of 11.14+3.2 decreased to a mean of 4.57+4.3
after treatment (p=0.0001) and in the three times we-
ekly group, the mean score of 10.5+4.65 prior to TENS
treatment decreased to 3.18+3.18 after treatment
(p=0.0001). There was no statistically significant di-
fference in DVSS score between the two groups follo-
wing treatment (5.07+4.57 versus 3.11+3.10; p=0.17).

Evaluation of the urinary symptoms prior to
and following treatment in each group, as well as
an inter-group evaluation, is shown in Table-1. There
was no statistically significant difference between the
two groups following treatment.

Evaluation of the bladder diary showed no
difference in mean urinary frequency (p=0.87), mean
urine volume voided (p=0.5) or maximum urine vo-
lume voided (p=0.67) between the two groups (Ta-
ble-2).

DISCUSSION

Parasacral transcutaneous electrical nerve
stimulation has yielded good results for the treatment
of bladder dysfunction in children when administe-
red three times a week (7). De Paula et al. (11) reported
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Table 1 - Comparison of urinary symptoms prior to and following parasacral transcutaneous electrical nerve stimulation

administered two or three times weekly.

Twice a Week Three times a Week Twice versus
(n=16) (n=18) Three-times
weekly
Before After p-value* Before After p-value™ p-value™*
Urgency (16) 16 (100%) 6 (37.5%) Urgency (17) 17 (100%) 5 (29.4%) 0.72
Urge incontinence (16) 14 (87.5%) 7 (43.8%) 0.039 Urge 16 (89%) 5(27.8%) 0.001 0.47
incontinence (18)
Urinary incontinence (14) 12 (85.7%) 8 (57%) 0.219 Urinary 15 (94%) 5(31.3%) 0.002 0.26
incontinence (16)
Enuresis (16) 12 (75%) 8 (50%) 0.289 Enuresis (18) 9 (50%) 7 (39%) 0.5 0.73
Holding maneuvers (16) 12 (75%) 5(31.3%) 0.016 Holding 17 (94.4%) 4(22.2%) 0.000 0.7
maneuvers (18)
Constipation (15) 7 (46.7%) 5 (33.3%) 0.688 Constipation (18) 8 (44.4%) 4 (22.2%) 0.289 0.69

The data presented in this table were taken from the structured questionnaire used to evaluate urinary symptoms and from the Rome Il criteria for the evaluation of
constipation. In the case of urgency, the p-value is missing since this was one of the inclusion criteria, and therefore, a symptom experienced by all participants.

*McNemar's test. ** Chi-square test.

Table 2 - Bladder diary data prior to and following treatment as compared between the two and three-times weekly groups.

Twice a week Three times a week
p-value
Before After Before After
Urinary frequency 10537 6.7 £1 7207 7106 0.87
Mean volume of urine voided (mL) 97.4+18.2 132.5+23.7 117 £ 134 126.7 +16.9 0.50
Maximum volume of urine voided (mL) 186.2 +34.7 241 477 248.6 + 43 233.6+21.6 0.67

that it is possible to administer treatment even once a
week; however, the number of patients evaluated in
that study was very small. Other previous protocols
have been presented, but with the disadvantage
that the treatment was more prolonged, althou-
gh that disadvantage was offset by the comfort of
being able to administer treatment at home, the-
reby reducing costs (4, 5). One of the advantages
of outpatient treatment is that it is performed by
a professional who is then able to reinforce the re-
commendations given during standard urotherapy.

In addition, there is the theoretical advantage of
being able to achieve greater current intensity levels
when a physiotherapist is administering treatment
compared to when the patient’s parents are doing
so; however, no studies have yet been conducted to
compare the two methods. In this country, parents
are not reimbursed for the costs of purchasing the
device to use at home. On the other hand, the state
Department of Health or the health insurance com-
panies pay for outpatient treatment, making this
form of therapy less expensive for patients.
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Going to the clinic for treatment three times
a week involves indirect costs that cannot be disre-
garded. The costs of transportation, food and having
to miss work or school also have to be taken into
account. Therefore, an attempt to reduce the number
of weekly sessions is fully justified. The results of the
present study show that it is possible to administer
this treatment twice a week, since there was a signi-
ficant reduction in lower urinary tract symptoms in
both groups. There was also a reduction in enuresis
and in constipation; however, this difference was not
statistically significant, probably because few pa-
tients were suffering from constipation and enuresis
prior to treatment.

One study, conducted in an attempt to re-
duce the number of sessions, evaluated patient res-
ponse to parasacral TENS administered once a week
in association with urotherapy and compared those
patients to a control group submitted to placebo elec-
trical stimulation in the scapular area plus urothera-
py (11). The patients were submitted to 20 treatment
sessions. At the end of the 20th session, there was no
statistically significant difference between the groups
with respect to the symptoms of urinary urgency and
daytime incontinence. Sixty days after treatment,
urinary urgency was found to have improved signi-
ficantly only in the parasacral TENS group. Althou-
gh those data appear to show that some patients do
respond to once weekly sessions of parasacral TENS,
it is impossible to know whether they would have
improved faster and to a greater extent if they had
been submitted to a greater number of sessions.

Other studies have published results on
twice-weekly TENS treatment. One study conducted
in Brazil treated 25 children with symptoms of ur-
gency and urge incontinence using a protocol similar
to that used in the present study (12). There was no
difference in symptoms of urgency following TENS
treatment; however, there was an improvement in
the symptoms of urge incontinence. No comparison
was made with any other treatment group. Another
randomized controlled study compared sacral TENS
in association with interferential current and urothe-
rapy with urotherapy alone in 36 children. Children
diagnosed with bladder emptying problems (infre-
quent voiding, straining at urination, post-void re-
sidual urine and an interrupted pattern on uroflow-
metry) were included in the study. The results were
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favorable, with an increase in urinary frequency and
a reduction in bladder volume (13). The sample inclu-
ded and the treatment protocol both differed in that
study from those of the present study. In the present
study, both groups experienced an improvement in
symptoms of urgency and urge incontinence. Ne-
vertheless, despite a reduction in the percentage of
children experiencing incontinence following treat-
ment in the twice-weekly group, this difference was
not statistically significant. Explanations for this may
include a different response to treatment in the two
groups or a type 2 error due to a small sample size.

Briefly, TENS has been found to play a sig-
nificant role in the improvement of urodynamic pat-
terns and the objective symptoms of OAB in children
with neurogenic and non-neurogenic dysfunctions
(14-16) using differing numbers of weekly sessions.
The search for safe and effective treatment resources
may benefit patients and their families. A recent pu-
blication described a pilot study conducted to evalu-
ate a new treatment option, percutaneous electrical
stimulation (PENS) applied in the sacral region (17).
Further studies are currently being conducted.

The limitations associated with the present
study include the small sample size of patients. For
almost all the symptoms, results were better when
parasacral TENS was administered three times we-
ekly; however, this did not translate into statistical
significance. Although there could be a type 2 error,
the present data show that from the clinical point
of view and in accordance with the results presen-
ted here, nerve modulation can be administered on a
twice weekly basis when parents are unable to attend
the clinic three times a week.

The symptoms were evaluated subjective-
ly; therefore, there could be a certain degree of
imprecision. Since it is impossible to blind the
therapist, it is always possible that there could
be some effect of this bias in the results. In the
present study, this is minimized by randomization
and by blinding the final evaluator. Furthermore,
since all the patients were submitted to standard
urotherapy, the results may have been improved
by the addition of this treatment. Nevertheless,
parasacral TENS is routinely administered toge-
ther with standard urotherapy and the idea of the
present study was to replicate the usual clinical
setting. It is possible that the urinary symptoms of
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some patients could have been resolved if consti-
pation had been treated first. However, part of our
investigation project includes a research protocol
in which TENS is evaluated as the first treatment
for constipation. We believe that in view of the
high failure rate with the usual treatment methods
and the high recurrence rate, TENS may play a
relevant role in the treatment of functional cons-
tipation in children.

CONCLUSION

The present study suggests that the results
achieved with TENS administered twice weekly
may be similar to those achieved when TENS is
administered three times weekly for the treatment
of symptoms of OAB in children.
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