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SUMMARY

Introduction Neurogenic bladder can develop as a result of various degrees of neurogenic lesion in spina bifida. The
degree of bladder dysfunction depends on the level and type of spina bifida. Due to results upon complete diagnostic
protocols, treatment options are applied.

Objective Comparison of therapy results of patients with occult spinal dysraphism with neurogenic bladder that under-
went medicamentous therapy and medicamentous with electrotherapy treatment.

Methods We had 49 patients with neurogenic bladder that were treated at the University Children’s Hospital in Belgrade
in the period 2003-2008. The first group of children received medicamentous therapy and the second group received
medicamentous therapy with transcutaneous electric nerve stimulation. In both groups we evaluated 4 symptoms: daily
enuresis, enuresis nocturna, urgency and frequency and 4 urodynamic parameters: lower bladder capacity, unstable
contractions and residual urine and detrusor sphincter dyssynergia. Follow-up urodynamic evaluation was done after
3,6 and 12 months respectively.

Results Our findings pointed out a high statistical significance of improvement in all evaluated urodynamic parame-
ters of neurogenic bladder (predominantly in bladder capacity) in the group of children with combined therapy as well
in resolution of symptoms (predominantly enuresis nocturna, urgency and frequency).

Conclusion Combined therapy is more efficient in treatment of children with neurogenic bladder. Electrotherapy
is non-invasive, easily applicable and has had a significant place in treatment of children with dysfunctional voiding.
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INTRODUCTION

Under normal circumstances, for adequate storage and
complete evacuation of urine, a synergistic unit that is
composed of the detrusor muscle, bladder neck, and
striated external sphincter should function properly.
In healthy bladders, the normal range pressures differ-
ence of less than 10-15 cm H,O is between empty and
full bladder. Normal voiding pressures for males and
females are from 50 to 80 cm H,O and from 40 to 65
cm H,0, respectively [1, 2].

Neurogenic bladder can develop as a result of a
lesion at any level in the nervous system, including
the cerebral cortex, spinal cord, or peripheral nervous
system. Neurogenic bladder dysfunction in children is
aresult of congenital neural tube defects that include:
myelomeningocoele, lipomeningocoele, sacral agen-
esis, spina bifida occulta and tethered cord, spinal
cord tumours or trauma and transverse myelitis [3, 4].

Leak-point pressure is one of urodynamic param-
eters that help clinicians to differentiate patients with
relatively low or high risk for subsequent upper urinary
tract deterioration. Detrusor sphincter dyssynergia
(DSD) leads to dysfunctional voiding implicating
inadequate filling and emptying of bladder [5].

Timely diagnostics and treatment are beneficial
in prevention of renal complications and secondary
bladder wall changes in children with spina bifida [6].

OBJECTIVE

The aim of our study was to analyse effects of medi-
camentous treatment and physical therapy in patients

with neurogenic bladder due to the fact that the control
group was administered only medicamentous therapy.
It is important to stress that, in a mild degree of path-
ological effect, the use of clean intermittent catether-
isation (CIC) can be reduced or postponed.

METHODS

We evaluated 49 patients treated at the University
Children’s Hospital in Belgrade in the period 2003-
2008. The study design was retrospective-prospec-
tive and included the children’s age between 6 and
12 years with average age of 8.25 years. The evalu-
ated age interval was due to the most frequent popu-
lation that was observed. Since it is known that matu-
ration of centres for voiding control are established
until a child is 4 years old, we did not have a represen-
tative group between the age of 4 and 6 years (only 2
patients). There were 21 boys and 28 girls with struc-
tural lesions. All patients were randomly collected
with diagnosis of neurogenic bladder on first visit.
The children of the parents refusing CIC were also
included in this study.

In the first group, 19 patients were administered
only medicamenotus therapy with anticholinergic
drugs. In the second group, 30 patients were applied
combined anticholinergic and physical therapy. Physical
therapy methods that we induced were transcuta-
neous electric nerve stimulation (TENS) and expo-
nential current (EC). A greater number of children in
the second group were with no influence on statistical
results of this study, since 19 patients from the first
group represented an optimal number for compar-



Table 1. Results of treatment of children with neurogenic bladder
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Group with medicamentous therapy Group with combined therapy
Symptoms Before After 3 After 6 After 12 Before After 3 After 6 After 12
therapy months months months therapy months months months
Daily enuresis 5 2 2 0 7 4 0 0
Enuresis nocturna 12 10 9 6 27 21 4 2
Urgency 7 7 5 4 19 9 1 0
Frequency 10 6 6 4 18 8 2 2

ison. Further, there was not statistical difference (p>0.05)
in average age between the evaluated groups (8.12 years in
the first group and 8.37 years in the second group).

The diagnosis of neurogenic bladder was established
upon miction urethrocystography findings, history taken
from parents and urodynamics.

Transcutaneous electric nerve stimulation (TENS) was
induced by application of surface electrodes on the skin
at the paravertebral site at the level S2-S4 and, for the EC
surface, electrodes were applied on the suprapubical part
of the anterior abdominal wall. Duration of one session
included one month of stimulations with a 3-week break.
Stimulations were administered once per day with duration
of one hour. During this study, constipation was not treated.

Bladder function was estimated by urodynamic investi-
gations on first visit in order to make a diagnosis and after
treatment after 3, 6 and 12 months, respectively.

We monitored the following parameters: daily enuresis,
enuresis nocturna, urgency and frequency. All data were
collected from patients daily during treatment with written
consent from parents. Urodynamic evaluation included:
bladder capacity, onset of unstable contractions, residual
urine (RU) and detrusor sphincter dyssynergy (DSD).

For statistical analysis of data, we used methods of
analytic and descriptive statistics. Results were analysed
by the SPSS Inc. statistical programme.

RESULTS

Effects of medicamentous and combined medicamen-
tous and physical therapy due to daily enuresis, enuresis
nocturna, urgency and frequency are shown in Table 1.
For comparison of constant parameters between the two
evaluated groups after 3, 6 and 12 months, respectively,
we used Fisher’s test.

When comparing the results between these two groups,
significantly better results were achieved in the group with
combined therapy.

Table 2. Results of statistical analysis of symptoms between two eva-
luated groups

Symptoms 3months | 6 months | 12 months
Daily enuresis p>0.05 p>0.05 p>0.05
Enuresis nocturna p>0.05 p<0.01 p<0.01
Urgency p<0.05 p<0.01 p<0.01
Frequency p>0.05 p<0.05 p>0.05

Table 4. Results of statistical analysis of urodynamic parameters
between two evaluated groups

Urodynamic parameters | 3 months | 6 months | 12 months
Lower bladder capacity p>0.05 p>0.05 p>0.05
Unstable contractions p>0.05 p>0.05 p<0.05
RU p>0.05 p>0.05 p>0.05
DSD p<0.05 p<0.05 p<0.05

In Table 2, the statistical analysis for comparison of the
two evaluated groups is presented. The results of compar-
ison were performed as p values for every category after
3, 6 and 12 months, respectively.

The results of urodynamic parameters in the group
of children that were treated with medicamentous and
combined therapy are shown in Table 3.

In Table 4, the statistical analysis for comparison of the
two evaluated groups is presented. The results of compar-
ison were performed as p values for every category after
3, 6 and 12 months, respectively.

All urodynamic parameters showed a positive trend in
patients treated with combined therapy.

DISCUSSION

The lower urinary tract differs from other visceral struc-
tures due to its dependence on the central nervous system
(CNS) control. Coordination between the central and
peripheral motor neurone contributes to adequate func-
tioning of bladder storage and emptying [7].

For the normal function of the bladder, a perfect coordi-
nation between autonomic and somatic innervation modu-

Table 3. Urodynamic evaluation of parameters of patients treated from neurogenic bladder

Group with medicamentous therapy Group with combined therapy

Urodynamic
parameters Before After 3 After 6 After 12 Before After 3 After 6 After 12

therapy months months months therapy months months months
Lower bladder 19 16 1 7 30 22 9 4
capacity
Unstable contractions 1 7 4 4 22 9 2 1
RU 7 5 2 2 14 7 0 0
DSD 10 9 5 4 17 7 1 0
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lated with adequate motoric activity of pelvic and abdom-
inal muscles is needed.

Voiding control is constituted at 4 years of age when
maturation of the CNS is complete. In childhood, dysfunc-
tional voiding that is caused by delayed maturation of the
CNS is also caused by irregular habits in more than 50%
of patients without structural defects.

These children often present with overactive detrusor
and incoordination between sphyncter activity and the
pelvic floor muscles. As a result of such pathology, they
usually have frequent voiding.

Modern highly selective drugs that are active on every
segment of the lower urinary tract independently have less
side effects compared to the previous ones [8].

Detrusor overactivity is treated with anticholinergics and
every dysfunctional voiding caused by sphincter dyssynergy
is treated with mictional training and correction of irreg-
ular habits. A biofeedback method showed good effects in
solving such problems.

With improvement of technology, modern tools that are
implemented in physical therapy are also used in treating
children with overactive detrusor. TENS can be low frequent
(1-20Hz) and high frequent (above 70 Hz). For stimulation,
the low frequent TENS 1-4 Hz is used to achieve sensitive
and motoric stimulation of the pelvic floor muscles [9].
EC was induced in mode of exponential current by using
the parameters for relaxation of detrusor that would lead
to modulation of overactivity of detrusor.

Our study stresses that there is no statistical difference
for daily enuresis and frequency (p>0.05) in both groups,
indicating that medicamentous treatment is equally effec-
tive as the combined one for such symptoms. Patients with
enuresis nocturna or with urgency that are included in
combined therapy presented with highly significant statis-
tical improvement after 6 months and the statistical signifi-
cance remained till the complete follow-up period (p<0.01).
The proportion of recovered patients with enuresis nocturna
after 12 months was 50% in the group that was treated with
medicamentous therapy and 92.59% in the group that was
treated with combined therapy. For those with urgency it
was 42.86% in the group that was treated with medica-
mentous therapy and 100% in the group that was treated
with combined therapy. Since there is a statistical differ-
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EdeKTu enektpotepanmje y neyery HeyporeHe belumke
Aeue C OKYNTHUM CNUHANHUM aucpadusmom

[OparaHa huposuh, MiBaHa MeTpoHuh, ejaH Hukonuh, Pagreoj bpaap, MonuHa MNMasuhesuh,
TaTjaHa KHexeBurh

YHuBep3uTeTCKa Aeyja KnnHuKa, beorpap, Cpbuja

KPATAK CALIPXAJ pe3a, HohHa eHype3a, YPreHTHOCT 1 GpeKBeHLYja), Kao 1 YeTu-
YBop HeyporeHa belunka MOXe Aa HacTaHe Kao pe3ynTaT pa3-  puypoAvHaMcKa napameTpa (CMareH KanauuTeT beLurke, HecTa-
JINYUTOT CTEMEHa HeyporeHe Nesuje Kog cnvHe budupe. CreneH  BUnHe KOHTPaKLMje, pe3nayanHu YpuH 1 [UCMHepritja AeTpycop-
anchyHKUpje bellmke 3aBIUCK Of CTEMEHA U TUMa cnuHe 6udnge.  Hor chuHKTepa). KoHTponHa ypoamHamcka oueHa paheHa je no-
Mpema Hanasma KoMnneTHe AujarHocTrKke oapehyje ce MpoTo-  cfe TpU MeceLla, WeCT 1 ABaHaeCT MeceLiy.

Kon neyema. Pesyntatm Hanasu nokasyjy CTaTUCTMYKM 3HaYajHO NobosbLLa-
Linm papa Lium paga je 6uno nopeherbe pesyntata leuerba Hey-  He CBMX NMOCMATPaHKX YPOAWHAMCKMX NapameTapa (npe csera
poreHe 6eLurKe feLie C OKYNTHAM CMMHANHUM AUCpadu3MoM Koja  KanauuTeTa MokpahHe Gelurke) KOA AeLie Koja Cy nprMana Kom-
cy 6una nofBprHyTa camo MeAMKaMeHTHOj Tepanuju naym KomMobu-  GHOBaHY Tepanujy Kao 1 MoBayere CMMnToma (yrnasHom Hoh-
HOBaHOj MeJIKaMeHTHO] Tepanuju 1 enekTpoTepanmju. HO MOKpeHe, ypreHuuja 1 pekeHwja).

Metope paga Ha YHuBep3nTeTcKkoj feujoj knuHuum y beorpa-  3akmbyuak KombrHoBaHa Tepanuja je edukacHuja y neyemby fe-
ay y nepuogy 2003-2008. roguHe NCMUTAHO je 1 NieyeHo 49 fie-  Le ¢ HeyporeHom 6elumkom. EnekTpotepanuja je HeMHBa3MBHa,
Lle ¢ HeyporeHom 6eLunkom. MNpBa rpyna geLe je NoABPrHyTa Me-  naka 3a NPUMEHyY 1 MMa 3HauyajHO MEeCTO Y Nieuekby Aelle C Heypo-
JVKaMEHTHOj Tepanuju, a fpyra rpyna u MeAUKaMEHTHOj Tepann-  TeHOM GeLlrKoM.

jU 1 TPaHCKyTaHoj enekTPOHEPBHOj cTumynaumju. Kop obe rpy-  KibyuHe peun: crivHa 6udunpaa; HeyporeHa belluka; enektpore-
ne UCMUTaHMKa NoCMaTpaHa Cy YeTupu CUMNTOMa (GHEBHA eHy-  panuja; feua
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