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Abstract

The Overactive Bladder (OAB) is a common disorder that imposes a psychological and economic burden and reduces the quality of
life. Oral medications have some problems in the frontline of treatment. Transcutaneous posterior Tibial Nerve Stimulation (TTNS)
is available with minimum invasion and at a lower cost. Urodynamic tests are invasive and will be more difficult for children to per-
form than adults. The present study used the Persian version of the overactive bladder symptoms scale (OABSS) and 24hours Voiding
Diary questionnaire to assess the symptoms following the treatment. A 7-year-old girl with complaints about OAB was treated with
TINS treatment for 12 sessions in alternate days. The patch electrodes were applied instead of needle and plate electrodes. The results
showed that the case improved immediately after treatment from severe stage to average stage according to OABSS. One month fol-
lowing the end of treatment, the results showed improving scores to the mild stage. The TTNS method was a good, safe, non-invasive,
and long-term treatment for this child based on 12 sessions using patch electrodes.
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1. Introduction

The Overactive Bladder (OAB) is a common disorder
(14%-16%) (1), in which there is an urgent repetitive need
to urinate with or without incontinency and probable
nocturia. This condition can not only cause psychologi-
cal problems but also impose economic costs and reduce
the quality of life (2) The treatment frontline of OAB in-
volves antimuscarinics medications and behavioral ther-
apy. There are limitations to using drugs for the treat-
ment of OAB due to the side effects, contraindications, and
inadequate response (3-5). The second line of treatment
currently involves the Sacral Nerve Stimulation (SNS) neu-
romodulation techniques and percutaneous or transcuta-
neous posterior tibial nerve stimulation (PTNS or TTNS)
(6). In SNS neuromodulation, a stimulator is placed in the
sacral plexus. However, this method is more successful
than PINS (61%-90% versus 54%-79%) (7), it has more side
effects than PTNS and is more expensive. Besides, there
might be a need to repeat the surgery. However, PINS is
available with minimum invasion and at a lower cost. Be-

sides, it is more effective than anticholinergic drugs (8).
However, the use of the TTNS method has also had posi-
tive effects and used noninvasively comparing with PTNS
(9,10). The effectiveness of these methods in the short run
has been confirmed (9-11). The following different names
are used to describe the types of electrical stimulation of
the posterior tibial nerve: Percutaneous Tibial Nerve Stim-
ulation (PTNS)- Percutaneous Posterior Tibial Nerve Stimu-
lation (PPTNS) - peripheral Tibial Nerve Stimulation (PTNS)
-Transcutaneous Tibial Nerve Stimulation (TTNS)-Transcu-
taneous Posterior Tibial Nerve Stimulation (TPTNS). The au-
thors recommend the use of the word Transcutaneous Tib-
ial Nerve Stimulation (TTNS) to stimulate the posterior tib-
ial nerve using superficial skin electrodes electrically, and
the word Percutaneous Tibial Nerve Stimulation (PTNS) to
use electrical stimulation of the posterior tibial nerve us-
ing needles, which will save the reader from confusion. In
this study, the word TTNS is used for posterior tibial nerve
stimulation by superficial patch electrodes.
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2. Case Presentation

The patient is a 7-year-old girl who visited in Mobasher
Physiotherapy Clinic at the Rehabilitation Sciences Faculty
of Hamedan University of Medical Sciences in date 31 Au-
gust 2019 with complaints about frequent urination and
nocturnal enuresis. According to the reports by the pa-
tient’s mother, the patient was unable to attend school
as she needed to go to the bathroom repeatedly and was
under mental pressure. Urodynamic tests are usually
used to evaluate OAB patients, which are invasive, time-
consuming, require prior preparation, and the patient
should not have an infection. Using these tests in children
is much more complicated as it is associated with the non-
acceptance of the child. In the previous assessments of this
child, the relevant doctor used an urodynamic assessment
once a year ago, causing the child to be upset and have ter-
rible psychological effects. The second time the doctor re-
quested the test, the child’s parents did not consent. The
present study has used the Persian version of the overac-
tive bladder symptoms scale (OABSS) for the first time to as-
sess the symptoms following the use of electrical stimula-
tion. This questionnaire is practical and quite easy to com-
plete for patients and interpreted easily by the therapist
(12). The patient completed OABSS and 24 Voiding Diary
questionnaires before, immediately after, and one month
after the TTNS treatment. The Persian version of the OABS
questionnaire is a valid and repeatable questionnaire (13),
consisting of four questions. Each question may have a
score between 0 and 3-5. The total score is calculated to ob-
tain a total score. A total score greater than or equal to 12
represents the severe stage, while a score smaller than or
equal to 11 shows the moderate stage. A score smaller than
or equal to five also refers to the mild stage. The degree of
the OABS questionnaire before the treatment equaled 15,
which was in the severe range. Regarding the Voiding Di-
ary, the patient felt an urgent need seven times, went to
the bathroom 26 times, and needed to change her under-
wear nine times within 24 hours. The patient was exposed
to the TTNS treatment for 12 sessions on alternate days. In
treatment with TTNS, two patch electrodes were used in-
stead of needle electrodes for patient comfort. Transcuta-
neous stimulation was carried out at the 20Hz frequency,
200 microseconds duration by stimulation device (610p
model, Novin Co, Iran), and a treatment period of 30 min-
utes (14). The current intensity was increased as much as
the patient satisfaction was obtained, and we increased the
current intensity after the adaptation phenomenon. One
of the electrodes was beneath the inner malleoli, and the
other was placed 4cm higher in proximal (Figure 1). The
OABS and Voiding Diary questionnaires were completed

immediately after twelve sessions of treatment. The score
of the OABS questionnaire of the patient was eleven after
the treatment, which was in the average range. Regarding
the Voiding Diary, the patient felt an urgent need to uri-
nate three times, twelve times went to the bathroom and
did not need to change underwear within 24 hours. In the
re-analysis carried out one month after the end of the treat-
ment, the patient’s score on the OABS questionnaire was
five, falling into the mild range. Regarding the Voiding Di-
ary, the urgent need to urinate was felt five times, the pa-
tient went to the bathroom seventeen times, and the pa-
tient needed to change underwear four times within 24
hours. Using these electrodes can be recommended for the
TTNS treatment.

Figure 1. Electrode placement
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3. Discussion

Previous studies revealed the positive effect of PTNS or
TTNS on overactive bladder patients with neurogenic or
non-neurogenic origins due to the resulting neuromodu-
lation (14-21). Neuromodulation is an approved method
for treating patients with pelvic floor disorders. The ex-
act mechanism of action of PTNS or TTNS in neuromodula-
tion is not clear. However, the output of the efferent path-
ways to the lower urinary tract is modulated by the stim-
ulation of the afferent pathways of the sacral roots (22).
The present study also confirms the positive effects of treat-
mentin line with the previous studies. In the PTNS method,
at least one needle electrode is used to stimulate the pos-
terior tibial nerve, which increases the invasiveness of the
treatment. This needle can be a cause of anxiety and dis-
tress in these patients, especially children. A recent study
showed that there was no difference between the advan-
tages of TTNS and needle using in PTNS for adults with OAB
(23). In the present study, the patient was treated using
patch electrodes, fixated easily and noninvasively on the
patient’s skin, and was connected to the device via alliga-
tor connectors. The advantages of the patch electrode in-
clude easier stabilization and localization of stimulation
compared to the plate electrode. Hence, using these elec-
trodes can be recommended for TTNS treatment based on
the positive results of this study.

Another finding was the increasing improvement
within one month following the treatment. Seemingly, the
effects of neuromodulation resulting from the transcuta-
neous tibial nerve stimulation through 12 sessions within a
month are notlimited by the treatment duration and treat-
ment finish time. In other words, the effects show a posi-
tive trend within a month following the treatment. Hence,
TINS is recommended for a child of OAB and in other ran-
domized clinical trials. Finally, the OABSS questionnaire is
highly recommended for the evaluation of children with
OABS.

Footnotes
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