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Patients and Methods: The prospective, non-placebo controlled study was conducted with the
approval of Local Ethics Committee. The study group consisted of 31 girls and 34 boys with
neurogenic bladder overactivity, aged from 1 to 14 and treated with Botulinum-A toxin (Dys-
port, Ipsen).

Keywords: Results: Both values of volumes of the catheterized urine and bladder volumes in urodynamic
Neurogenic bladder studies increased significantly after the therapy and it proved that the younger patient the
Botulinum.toxin more effective the percentage of volumes growth.

Urodynamics Conclusion: The results showed that endoscopic administration of BTX improved functional

parameters of urinary bladder in cases of children with neurogenic bladder and the method
might represent an alternative approach to operative reduction of intravesical pressures.
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intravesical pressure, additional complications may de-
velop, such as recurrent urinary tract infections or second-
ary anatomic lesions in urinary tract (bladder diverticula,
megaureter or vesico-ureteric reflux) (1-4). Abnormal func-
tion of the lower urinary tract may be caused by congenital
malformations or acquired diseases of the nervous system
and in such cases the term of neurogenic bladder is used.
Non-neurogenic dysfunctions are recognized if no neuro-
logical cause or defect in the nervous system can be detect-
ed. In cases of children, neurogenic bladder develops most
frequently due to dysraphic malformations of spinal cord
and both result in significant decrease in sensation of the
bladder and in the sensation of the urethra. Therefore, the

Background

The proper function of the lower urinary tract involves
periodic and planned urination in amounts appropriate
for a patient's age while preserving continence in the stor-
age phase. In case of children with neurogenic bladder, de-
creased functional bladder capacity is related to detrusor
overactivity, low bladder compliance and incompetent func-
tion of urethral sphincters (1). The low bladder capacity may
be accompanied by additional symptoms, such as urgency,
frequency, nocturia, day time urine incontinence or noctur-
nal enuresis. If bladder overactivity is associated with high
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patient loses control over function of his/her urinary tract,
which is manifested by his/her inability to void effectively
urine in a single large portion and, on the other hand, by uri-
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nary incontinence. In patients suffering from the above pre-
sented neurogenic dysfunctions, the treatment is based on
cleanintermittent catheterization and pharmacological cor-
rection of bladder overactivity, together with a reduction of
the intravesical pressure (1). Pharmacotherapy of the overac-
tive bladder takes advantage of oral anti-cholinergic drugs.
Nevertheless, in cases of some children, such an approach
fails to decrease the detrusor pressure, and/or patient com-
plains of troublesome side effects. In such cases, low bladder
capacity and, linked to it, the urinary incontinence persists
(2, 4-7). Moreover, when the conservative approach gives no
improvement, complicated surgical procedures aimed at
the reconstruction of the urinary system are suggested to
the patients. At present, augmentation of urinary bladder
with intestinal walls is believed to represent the most effec-
tive way of surgical correction of the urinary bladders' func-
tional parameters, of increasing its capacity and decreasing
intravesical pressure. With the cases of younger children,
the procedure of operative cystostomy provides an effective
way to decrease intravesical pressures (1, 3, 8). During the
last few years many reports appeared on favourable results
of Botulinum-A toxin (BTX) administration in patients with
high pressure neurogenic bladder. Most of these reports are
related to the treatment of adult patients (2, 9-12).

Objectives

The aim of this study was to evaluate the usefulness of cys-
toscopic injections of Botulinum-A toxin (BTX) in the detru-
sor wall in the treatment of children with overactive neuro-
genic bladder dysfunctions.

Patients and Methods

The prospective, non-placebo controlled study was con-
ducted with the approval of Local Ethics Committee. After
the urodynamic investigations, all the children were for-
merly treated conservatively using clean intermittent cath-
eterization and oral oxybutynine. Children with neurogenic
bladder where no improvement was noted were qualified
for the procedure of endoscopicinjections of BTX. The lack of
improvement was concluded when high detrusor Leak Point
pressures (above 40 cm H20) and low urinary bladder capac-
ity (below 70% of the age-appropriate value) were document-
ed in urodynamic tests. Sixty - five children with neurogenic
bladder overactivity were included in this study. The group
consisted of 31 girls, and 34 boys, aged 1 to 14. Body weight
was ranged between 8.5 and 46.5 kg. Sixty-one of them had
been previously operated myelomeningocele, 3 of them had
sacral agenesis in 1 bladder dysfunction caused by cerebral
palsy. In those cases, neuro-urologic examination and urody-
namic investigations were performed. In all cases decreased
bladder capacity and detrusor overactivity with urine in-
continence was estimated despite of oral oxybutynin treat-
ment.Cystometries were performed in a routine due to the
recommendation of the Committee on Standardisation of
the I.C.S. Five to eight French; double lumen catheters were
used according to the age of a child for filling the bladder
and measuring Pves. Subsequently, Pabd was controlled
with the rectal manometric line. The Hjdlmas rule: Vol =30 +
(age x30), was applied to assess the maximal capacity of the
bladder (13). The maximal dose of Botulinum-A toxin (Dys-
port, Ipsen) administered was 50 units per kg body weight

which was accepted by the Local Ethics Committee with the
maximum dose per patient up to 500 units. The dose was di-
luted in 10 ml 0.9% NaCl. Cystoscopes with operative channel
were used. The diameter of the instrument was adjusted ap-
propriately to the age and size of urethra of a given patient.
Size and shape of the urethra, pattern of bladder walls and
morphology of ureter ostia were evaluated during cystosco-
py. The bladder was partially filled with 0.9% NaCl solution. A
rigid needle was introduced through the operative channel.
If a child was unsettled or stated any pain during the endo-
scopic procedure, intravenous neuroleptoanalgesia was ad-
ministrated. Twenty consecutive sites of bladder dome were
carefully injected each with 0.5 ml of the solution, taking
care not to inject the preparation into regions of ureter os-
tia. Following the procedure urine was evacuated from the
bladder. It was recommended to discontinue administration
of oral anticholinergic drugs, and to continue intermittent
bladder catheterization, to control volumes of the catheter-
ized urine, monitoring of the "dryness" periods and incon-
tinence episodes and to continue with antimicrobial pro-
phylaxis. Many of the patients were previously treated with
other drugs, including alphai-blockers, but in none of them
the therapy of bladder dysfunction was neither changed
one month before BTX injection nor during the observation
time. Subsequently, the patients were monitored by phone
interviews and follow-up visits to the hospital. Controlling
urodynamic tests were performed 5 to 14 days after the en-
doscopic procedure. The changes in bladder volume and in
the continence were estimated in urodynamic evaluations.
As all of the patients were on clean intermittent catheteriza-
tion, we did not calculate residual urine. We excluded chil-
dren with vesico-ureteric reflux from this study.

Statistics

The qualitative and quantitative analyses were carried out
using the Statistica 7.1 package of statistical programs (Stat-
Soft, Inc. 2007 Statistica for Windows). Statistical analyses
were performed using nonparametric tests: the Wilcoxon
signed rank sum test and the U Mann-Whitney test. A p-value
of less than 0.05 was considered as statistically significant.

Results

Inall cases of the 65 children the procedure was performed
successfully. The mean age of patients was 6.7 years (SD: 3.3;
Min - Max: 1-14). The post-procedure course of all 65 patients
was documented by the data of daily voiding records and
urodynamic tests. The most important observations for this
study were the recordings of bladder capacities at catheter-
ization derived from "voiding diaries". The maximal cath-
eterized bladder volume increased in 49 patients with the
improvement in the continence. The values of the mean
maximal catheterized volume rose from 78.3 to 118.8 ml (p
= 0.0005) (Table 1). Urodynamic tests were also analyzed.
Maximal volumes at Leak Point increased significantly in
51 children. The values of the mean maximal volume at the
Leak Point rose from 79.1 ml to 123.0 ml (p=0.0002) (Table 1).
The increase in bladder volume was mostly caused by the in-
hibition of detrusor overactivity. Nevertheless, the decrease
of bladder wall compliance was also seen in some cases. We
also analyzed changes in Leak Point pressures. They did not
change significantly in this group of patients. The effect of
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bladder enlargement persisted for over 6 months in case
of 47 children, and in 6 children the effect of BTX injections
persisted for more than 12 months.The descriptive statistics
(mean values, SD, minimum and maximum) of the analyzed
parameters at baseline and after BTX treatment are present-
ed in Table 1. In order to find out whether and how analyzed
parameters were changing with given patients, along with
treatment, therapy-related changes in these characteristics
were analyzed. The Wilcoxon test results indicated signifi-
cant statistical differences of the analyzed parameters be-
tween groups before and after the treatment. Values of all
parameters increased significantly after therapy (Table 1,
Figure 1). We are still gathering the data on the side-effects
of BTX injections; however, we did not observe such typi-
cal complications as depression nor anxiety. In some cases
blurred vision, while in others, weakness of extremities was
observed. The most common complications seen were el-
evated body temperature and hematuria.

Discussion

Intradetrusor, endoscopic administration of BTX repre-
sents an alternative to operative treatment (1, 3, 6). Action of
BTX involves a reversible, periodic blocking of cholinergic
conductance at the myo-neural junction. The toxin pen-
etrates the cell membrane and reaches terminals of nerve
cells blocks presynaptic release of acetylcholine (2, 6, 10).
Cholinergic fibres are located in high numbers in the walls
of the dome of the urinary bladder - the detrusor muscle. The
bladder dome is located above ureter ostia functions as the
detrusor muscle. This part of the bladder controls storage of
urine and at the voiding phase it participates in urine evacu-
ation. Children, who have been qualified to receive BTX treat-
ment, demonstrated a lack of improvement despite conser-
vative treatment. A decreased bladder capacity used to lead
to urinary incontinence, understood as leakage of urine
from the bladder after less than two hours following cath-
eterization in case of a patient drinking normal amounts of

Tablel. Urodynamic parameters at baseline and after Botulinum-A toxin treatment

Urodynamic parameters before treatment after treatment Wilcoxon test
mean+SE Min-Max mean * SE Min-Max z P
max catheterized Vol 78.3+36.4 30.0-210.0 118.8 £ 44.5 50.0-260.0 6.77 0.0005
max Vol Leak Point 79.1+38.1 30.0-240.0 123.0 £46.9 40.0-270.0 6.77 0.0002
Table 2. Changes of bladder capacity and leak point after treatment in comparison to baseline
Mean + SE Min - Max
% of growth max catheterized Vol after BTX 61.6 £37.4 0.0-140.0
% of growth max Vol Leak Point after BTX 65.0 £35.6 0.0-166.7

fluids. In the literature, the efficiency of BTX has been well
documented in cases of adults with either neurogenic or
non-neurogenic dysfunctions of urinary tract. In urology,
Botulinum toxin has been mainly used to be injected into
detrusor muscles in order to decrease intravesical pressure
in the storage phase but it has also been applied to sphinc-
ters in order to abolish detrusor-sphincters dyscoordination
in the voiding phase. The efficiency of BTX injections to the
detrusor has been noted in 60-80% of patients (6,7,9-12,14). A
toxin injection is effective with detrusor-sphincter dyssyner-
gia when injected either transurethrally or transperineally.
External urethral sphincter pressure, voiding pressure and
post-void residual volume decreased after the treatment.
The effect lasts between 2 to 12 months depending on the
number of injections. The best indications seem to be mul-
tiple sclerosis and incomplete spinal cord injury patients
suffering from neurogenic detrusor overactivity and detru-
sor-sphincter dyssynergia (6, 9, 12). Repeated intradetrusor
Botulinum toxin A injections are a valuable treatment op-
tion for the neurogenic detrusor overactivity over a period
of several years. The beneficial effect of the toxin in clinical
and urodynamic parameters remains constant after the re-
peated injections (5, 11). The reports on efficacy of BTX in the
treatment of neurogenic urinary bladder in children have
been far less frequent (1, 3, 5, 7, 8). The aim of our study was
to evaluate the usefulness of cystoscopic injections of BTX in
the detrusor wall in the treatment of children with overac-

tive neurogenic bladder dysfunctions. The BTX preparations
available in the Polish market include two preparations,
Dysportand Botox. They are not equivalent and itis assumed
that a single unit of Botox manifests activity of 4 to 5 units of
Dysport. As far as bladder overactivity in adult cases is con-
cerned a dosage of BTX has been established at 500 to 1500
units of toxin-A of the Ipsen Company (Dysport) or100 to 300
units of toxin-A of the Allergan Company (Botox). In cases of
children, respectively 50 units/kg body weight of Dysport
or 10 units/kg body weight of Botox have been used. Such a
dose of the toxin is administered in separate doses into 10 to
20 sites of bladder dome, paying attention not to administer
the toxin in the vicinity of ureter ostia and to avoid paraly-
sis of the ureteral anti-reflux mechanism. The observations
of bladder capacities at catheterization were derived from
"voiding diaries". Maximal catheterized bladder volume in-
creased in most patients with the improvement in the conti-
nence. This observation was also confirmed by urodynamic
tests. Activity of BTX in urinary bladder has been described
to persist for 6 to 9 months and even more than 12 months.
This has been confirmed by our observations. The effect of
bladder enlargement persisted for over 6 months in case
of 47 children, and in 6 children the effect of BTX injections
persisted for more than 12 months (Figure 2). The results are
quite promising. Moreover, the procedure can be repeated.
According to some reports, repeated administration of BTX
has been found equally effective in its first application (5, 6,
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Figure 1. Basic urodynamic parameters at baseline and after Botulinum-A toxin
treatment

11, 12, 14). In our opinion endoscopic administration of BTX
should be considered as an alternative method in the fol-
lowing cases: lack of efficiency of conservative treatment,
hypersensitivity to oral anti-cholinergic drugs or side effects
resulting from their administration and lack of parental
consent to surgical treatment (cystostomy, augmentation).
If it is considered to be an alternative treatment to surgery,
than the obvious limitation of this therapy is the transient
effect of the endoscopic procedure (1-3). Although, many
questions remain unanswered regarding the optimal use of
this minimally invasive option for urologic applications, the
opportunity for expanding indications will provide urolo-
gists with more options for addressing difficult challenges
in voiding dysfunction (2, 14). The results obtained from the
study confirmed that: 1) Endoscopic administration of Bot-
ulinum-A toxin improves functional parameters of urinary
bladder in cases of children with neurogenic bladder; 2) The
method may represent an alternative approach to operative
reduction of intravesical pressures.
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