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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Objective: To evaluate the urodynamic changes immediately after the first session (acu-
te effect) and after the last session of parasacral TENS in children with idiopathic OAB.
Materials and methods: We performed urodynamic evaluation immediately before and 
after the first session of parasacral TENS and immediately after the last session (7 
weeks later). Only children with idiopathic isolated OAB were included. Patients with 
dysfunctional voiding were not included.
Results: 18 children (4 boys and 14 girls, mean age of 8.7) were included in the first 
analysis (urodynamic study before and immediately after the first session) and 12 
agreed to undergo the third urodynamic study. Urodynamic before and immediately 
after the first session: There was no change in the urodynamic parameters, namely low 
MCC, low bladder compliance, presence of IDC, the average number of IDC, or in the 
maximum detrusor pressure after the first exam. Urodynamic after the last session: The 
bladder capacity improved in most patients with low capacity (58% vs. 8%). Detrusor 
overactivity was observed in 11 (92%) before treatment and 8 (76%) after. There was 
not a significant reduction in the average number of inhibited contractions after TENS 
(p=0.560) or in the detrusor pressure during the inhibited contraction (p=0.205).
Conclusion: There was no change in the urodynamic parameters immediately after the 
first session of stimulation. After the last session, the only urodynamic finding that 
showed improvement was bladder capacity.
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INTRODUCTION

TENS has been used in the treatment of 
pediatric OAB bladder (1-3). Two randomized 
clinical trials have shown that parasacral TENS 
is an effective treatment of OAB in children (4, 
5). Some authors have reported improvement in 
the urodynamic parameters during or after pos-
terior tibial electrical neural stimulation (PTNS) 
in adults (4-6). However, despite that the effec-
tiveness of TENS in children with idiopathic 
OAB has been demonstrated subjectively, to our 

knowledge, the urodynamic outcome after tre-
atment has not been reported. The aim of this 
study is to evaluate the urodynamic changes 
immediately after the first session (acute effect) 
and after the last session of parasacral TENS in 
children with idiopathic OAB.

MATERIALS AND METHODS

We performed urodynamic evaluation 
immediately before and after the first session 
of parasacral TENS and immediately after the 
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last session (7 weeks later). The inclusion cri-
teria was: 1 children with isolated OAB, defi-
ned as the presence of urgency, with or without 
daytime incontinence, associated with a bell sha-
ped/tower uroflow curve and post void residual 
of less than 10% of the expected bladder capacity 
and less than 20 mL; and 2 patients without any 
neurological problem or any anatomical disease 
of the lower urinary tract. The exclusion criteria 
included the diagnosis of dysfunctional voiding 
or any anatomical or neurological problem of the 
lower urinary tract during the treatment, or the 
impossibility to perform the urodynamic study. 
This study was approved by our institutional Ethi-
cal Committee and all parents signed an informed 
consent. According to our IRB we were allowed to 
use urodynamic for any children with symptoms 
of OAB that underwent TENS.

 Patients underwent 20 sessions of parasa-
cral TENS with a duration of 20 minutes each. The 
frequency of current used was 10 HZ, the pulse 
width 700µ seconds and the current intensity was 
at the sensitivity threshold. Pads were placed on 
each side of S3. Three urodynamic studies (Dy-
named®, São Paulo, Brazil) were performed: im-
mediately before and after the first session and 
immediately after the last TENS session. For this 
procedure, two catheters 4 and 6 Fr were intro-
duced in the bladder and one in the rectum to re-
cord the abdominal pressure. The rate of bladder 
feeling was 10% of the expected bladder capacity 
(30 x age+30) per minute (7). The same professio-
nal (MTC) performed all exams. The bladder and 
abdominal catheters were in place during the first 
parasacral TENS.

 The endpoints used to evaluate the uro-
dynamic effect of the parasacral TENS were: low 
MCC (less than 60% of the expected bladder ca-
pacity), compliance (less than 10), the presen-
ce of detrusor overactivity, the number of IDC, 
and the highest (maximum) pressure during IDC. 
For symptom evaluation we used visual analo-
gic scale, where 0 was no improvement and 10 
complete resolution of the symptoms.

 We used SPSS 15.0 to perform the statis-
tical analysis. Continuous variables were tested 
by the Wilcoxon test. A p value of less than 0.05 
was considered significant.

RESULTS

 Eighteen patients were included in the first 
analysis (urodynamic study before and immediately 
after the first session) and 12 agreed to undergo the 
third urodynamic study and could be included in 
the third analysis. Of these, all patients had urgency 
before treatment, 9 had daytime incontinence and 
4 had frequency. Ten patients had a history of UTI 
before the beginning of the treatment.

Urodynamic before and immediately after 
the first session (Table-1): 18 children (4 boys and 
14 girls, mean age of 8.7, ±2.9) were evaluated. 
The urodynamic findings of the two studies were 
as follows: No patient had a low bladder com-
pliance before treatment. All patients with low 
MCC maintained this finding after TENS. Of 16 
patients with detrusor overactivity, one presented 
a stable bladder after the session. There was no 
change in the average number of IDC (p=0.84), nor 
in the maximum detrusor pressure (p=0.2) during 
the inhibited contraction before and after TENS.

Urodynamic after the last session (Ta-
ble-2)-Twelve patients underwent the third urody-
namic study and participated on this analysis. The 
bladder capacity improved in 6 patients. Detrusor 
overactivity was demonstrated in 11 (92%) before 
treatment and in 8 (73%) after. There was no sig-
nificant reduction neither in the average number 
of inhibited contractions after TENS (p=0.560) nor 
in the detrusor pressure during the involuntary 
bladder contraction (p=0.205). One patient who 
had a stable bladder before treatment maintained 
this state after the procedure. Among 10 patients 
who had information available about the symp-
toms, 9 had complete resolution of the LUTS. Se-
ven patients who had the symptoms improved af-
ter TENS still had detrusor overactivity.

DISCUSSION

 We demonstrated in this study of children 
with isolated OAB that, after the end of treatment, 
parasacral TENS improved the symptoms, but the 
only improved urodynamic finding was the MCC. 
Kabay et al. found improvement in the urody-
namic findings after 12 weeks of PTNS in adults 
patients with neurogenic detrusor overactivity se-
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condary to multiple sclerosis (8). The average bla-
dder volume during the first involuntary detrusor 
contraction on the first cystometry was 124.2 mL, 
while it was 217.5 mL after PTNS. MCC on stan-
dard cystometry was 199.7 mL, while it was 266.8 
mL after stimulation. This last finding is in accor-
dance with our results.

 In our study, despite improving the symp-
toms, 73% of the patients still presented IDC and 
there was no change in the number of the IDC 
as well as in the pressure of the IDC before and 
after parasacral TENS. This confirms the findin-
gs of one previous study that demonstrated that 
the symptomatology can improve and the patients 
may persist with detrusor overactivity (9). We hy-
pothesize that even after being treated, patients 
develop neuroplasticity but do not develop the ca-
pacity to inhibit the micturition reflex during the 
urodynamic study. However, this is not the case 
in the physiological bladder filling. Another in-
terpretation is that the ENS modulates the symp-
tom interpretation by the brain and, hence, there 
is no brain reaction to an IDC. Another hypothesis 
is that the urodynamic study is not reliable as a 

diagnosis method of OAB in children. The same 
explanations can be used to justify the absence of 
an acute urodynamic effect of TENS.

Amarenco et al. were the first to report 
data concerning acute stimulation and immediate 
cystometry modifications after PTNS (10). A to-
tal of 44 consecutive patients with urge incon-
tinence, and frequency and urgency secondary 
to overactive bladder (37 with neurogenic and 7 
with idiopathic OAB) were studied. Cystometry was 
done before PTNS and then it was repeated during 
the stimulation. PTNS was associated to significant 
improvement in IDC volume and to significant im-
provement in MCC. Kabay et al. evaluated the acute 
effects of PTNS on the urodynamic findings in adults 
with Parkinson disease and multiple sclerosis with 
neurogenic detrusor overactivity (8, 11). There was 
improvement in the average bladder capacity during 
the first involuntary contraction and in the MCC 
average before and during PTNS.

All three studies evaluated the urodynamic 
changes during the first session of ENS and diffe-
red from ours in that we evaluated it immediately 
after the first session. They found improvement 

Table 1 - Urodynamic outcome after the first parasacral TENS (N=18).

Before After

Low CMC 12 12

Low compliance 4 3

Presence of IDC 16 15

Number of IDC (SD)€ 6.5 (6.4) 6.3 (5.7)*

Higher IDC (SD) £ 49.6 (35.1) 42.9 (38.7)*

€ = Average; £ = Average of the highest pressure during IDC; * = p values were non-significant

Table 2 - Urodynamic outcome before the treatment after the last parasacral TENS (N=12).

Before After

Low CMC 7 (58%) 1 (8%)

Presence of IDC 11 (92%) 8 (73%)

Number of IDC (SD) € 6.0 (6.9) 5.33 (5.5)*

Higher IDC (SD) £ 49.7 (35.1) 42.9 (38.7)*

€ = Average; £ = Average of the highest pressure during IDC; * = p values were non-significant
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in the urodynamic parameters and we did not. 
This difference could relate to the different timing 
of the urodynamic study. The urodynamic effect 
could be present during the session due to a pu-
dendal nerve or interneurons stimulation and be 
suppressed after the end of the session. Further-
more, the difference could also be the result of di-
fferent types of stimulation and the differences in 
the samples studied. However, even though some 
effect on the bladder function may exist during 
stimulation, our study shows that this effect does 
not last after the first session.

 Regarding the limitations of this study, we 
did not evaluate the lower urinary tract function du-
ring the stimulation. Therefore, we cannot know if 
there is an effect on the bladder filling phase when 
the patient is being neuro-stimulated. Also, the num-
ber of patients who underwent the third urodynamic 
is small. However, urodynamic is an uncomfortable 
method for toilet-trained children and it is not part of 
the mandatory work-up for children with OAB. Also, 
because of the retrospective nature of the symptoms 
evaluation, we did not have available the visual ana-
logic scale evaluation of some patients. Another li-
mitation is that we did not compare the averages 
of bladder capacity, compliance and pressure during 
bladder contraction. Instead, we used these data as 
categorical variables. Despite having low power for 
statistical evaluation, using urodynamic findings in 
categorical variables leads us to better clinical inter-
pretation, since we know how many patients norma-
lized their urodynamic parameters.

 We reported the urodynamic outcome of pa-
tients with isolated OAB treated by a specific type of 
ENS. Therefore, these results may not be extrapola-
ted to children with OAB associated with dysfunctio-
nal voiding or for those who underwent other kinds 
of ENS.

CONCLUSIONS

 There is no change in the urodynamic 
parameters immediately after the first session of 
stimulation, demonstrating that there is no acute 
urodynamic effect of the parasacral TENS. Despi-
te the symptoms of most patients have improved, 
after the last session, the only urodynamic finding 
that showed improvement was bladder capacity.

ABBREvIATIONS

OAB = Overactive bladder
ENS = Electric neural stimulation
IDC = Involuntary detrusor contraction
LUTS  = Lower urinary tract symptoms
MCC = Maximum cystometric capacity
PTNS = Posterior tibial electrical neural stimulation 
TENS = Transcutaneous electrical stimulation
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