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Abstract
Newborn infants who had neurogenic bladder dysfunction (NBD) have a normal upper urinary tract.
Most of them will develop deterioration of renal function, and chronic kidney disease in case they do
not received proper management. Renal damage is due to high detrusor pressures resulted from poor
compliance of the bladder, beside detrusor over-activity against a closed sphincter or detrusor sphinc-

ter dyssynergia.

To preserve renal function and prevent deterioration of the kidneys, NBD must be treated immedi-
ately after being diagnosed. Over the last few years there was great progress in the treatment of chil-
dren with the NBD. Neurogenic bladder dysfunction in children must be diagnosed early in life and the
child should receive the proper management, neglecting the case or improper management would end
with deleterious effect on the upper tract end with renal dysfunction and chronic kidney failure. There
are different options for management. The type of management would be personalized for each case
and could be modified. Case series were presented to illuminate the early management value of chil-
dren with NBD in situation of unavailable of advanced methods of treatment.

The different approaches for management including the recent approaches were reviewed. This case
series elaborate the management of 24 Egyptian children with NBD and impairment of renal function.
The children underwent cutaneous vesicostomy at early stages of the disease. The procedure was fea-
sible and protected the kidney from deterioration tell adolescence. This procedure is feasible in lim-
ited hospital resources and/or low-middle income countries.
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Introduction over-activity during detrusor contraction that
Newborn infants who had neurogenic led to affection and deterioration of upper
bladder dysfunction (NBD) have a normal tract. 3- Incom-peterllt. sphincts:r associated
upper urinary tract (Kari ef al, 2006). Most ~ With detrusor inactivity leading to large
of them developed deterioration of renal bladder capapity, urine leakage, and Incom-
function in case they were not properly ~ Plete emptying. 4- Detrgsor hyperreflexia
treated (Filler e al, 2012). Renal damage and loss of bladder compliance (Bauer et al,
was due to high detrusor pressures resulted 1984; Lavallee et al, 2013).

from poor compliance of the bladder (Bauer, Manggement of neurogenic bladder dysfunc-
2008), beside detrusor over-activity against ~ tonin cl'nldren.: o .
a closed sphincter or detrusor sphincter dys- Clean intermittent catheterization (CIC) in

synergia (Amarante ef al, 2012). To preserve cgmbination With. anticholinergics (oxybuty-
renal function and prevent deterioration of ~ Min): It_ was cor.151dered the standard therapy
kidneys, NBD must be treated immediately ~ for chlldren with neurogenic bladder fi}’s'
after being diagnosed. Over the last few ﬁmchon (NBD) with dqtrusor hyperac‘tlvr'cy
years, there was great progress in children This treatment was feasible and effective in

treatment with NBD (Drewiecki et al, 2011) developing countries (Jeruto et al, 2004),

Neurogenic bladder dysfunction was classi- Where untreated neuropathic bladde‘r is an
fied to subcategories according to the uro- ~ lmportant cause of preventable chronic renal
dynamic findings: 1- Sphincter over-activity ~failure (Kari et al, 2006). . .
combined with a detrusor inactivity causing Complete bladder emptying with CIC pre-

incomplete bladder emptying. 2- Sphincter ~ Vent the occurrence of high-pressure voiding
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that affect kidney function. CIC requires
proper education and training, good patient
compliance on a long-term basis.

Oxybutynin suppresses detrusor hyperre-

flexia and eliminates uninhibited detrusor
contractions leading to urinary leakage; pre-
vented high-pressure bladder storage and
high-pressure emptying. The frequent side
effects of oxybutyrin as dry mouth lead most
patients and particularly children to discon-
tinue the treatment.
There is increasing evidence for a possible
causal association between the chronic use
of anticholinergics and the risk of develop-
ing dementia.

Intravesical Oxybuterin: Treatment with
oral anti-muscarinic was effective, but some
patients did not respond to oral medications
or experience unacceptable side events (SEs)
(Schroder et al, 2016).

Patients experienced intolerable SEs, would
benefit from intravesical oxybutynin chlo-
ride which is an effective therapy for neuro-
genic bladder dysfunction (Lazarus et al,
2009; Schroder et al, 2008; 2016).

The effect of intravesical oxybuterins was
often transient. Intra-vesical oxybutynin
chloride solution was supplemented with
hydroxypropyl cellulose (HPC), a mucosal
adhesive substance, reduced systemic SEs, it
is termed modified intra-vesical oxybutynin
therapy, which proved to be safe and
showed excellent efficacy (Saito et al, 2004;
Hayashi et al, 2007). It reduces the absorp-
tion of oxybutynin from bladder mucosa and
has fewer systemic SEs than intra-vesical
oxybutynin chloride without HPC.

Intra-vesical oxybutynin hydrochloride (2.5
mg oxybutynin-hydrochloride/day) & HPC
was an effective and relatively safe long-
term therapeutic option, children with detru-
sor over-activity and high intravesical pres-
sure in filling phase, it was good option to
improve continence and bladder compliance
(Honda et al, 2019).

New anti-muscarinic drugs: They act agai-
nst the muscarinic receptors on the wall of
the detrusor muscle, relax it, and thereby
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decrease intra-vesical pressures and overac-
tive contractions and indirectly increase
functional bladder capacity.

Solifenacin:  Solifenacin succinate is a co-
mpetitive muscarinic receptor antagonist ap-
proved worldwide at daily doses of 5mg
tablet for treated of OAB in children (Kay et
al, 2006). Once-daily oral suspension of sol-
ifenacin allowed greater dosing flexibility
(Bolduc et al, 2010; Nadeau et al, 2014).

Once daily solifenacin oral suspension
was well tolerated in children with OAB
aged 5-<12yr. Solifenacin was also well tol-
erated in adolescents aged 12-<18yr. (Park
et al, 2014). It was well tolerated and effec-
tive on pediatric populations (Newgreen et
al, 2006; Tannenbaum et al, 2020)
Trospium: is approved for OAB patients
aged 12 yr. Trospium proved its efficacy and
dosage of 10, 15, 20, or 25mg for managi-
ng bladder over-activity in children, but 10%
of patients showed adverse effects (Lopez
Pereira et al, 2003). Urodynamic investiga-
tions showed a significant increase in bladd-
er capacity (Biirst et al, 2011).

Tolterodine: is available for children as a
solution, or tablets. in children with neuro-
genic bladder, drug formulation and dosing
were based on age (4 months to 4years,
Tolterodine oral solution 0.2-2mg twice dai-
ly, 5-10years, oral solution 0.5-4mg twice
daily, 11-16years (Reddy et al, 2008)

Propiverine hydrochloride: with its anti-
muscarinic and calcium-channel modulating
properties proved to be efficient in OAB pa-
tients, whether children and adults, with a
low rate (<1.5%) of adverse events (Grigo-
leit et al, 2006). It was also evaluated during
children long-term treatment with NBD at a
dose of 0.7-0.8mg/kg body weight/day. Pro-
ved to be superior tolerability of propiverine
over oxybutynin, with comparable efficacy
(Schulte-Baukloh et al, 2012),

Onabotulinum toxin A (Botox-BTX-A):

The goal of NDO treatment was to have a
safe bladder storage pressures to avoid kid-
ney damage, detrusor pressure of 40cm H,O
was considered a critical value above which



there was increased risk of upper urinary tr-
act dysfunction ending in renal damage (Sn-
odgrass et al, 2010).

European Society for Pediatric Urology
and the Studies showed its positive efficacy
and safety in children with a dose up to 360
U, and 32%-100% of them were continent,
with maximum detrusor pressure reduction
of 32% to 54%, and below 40cmH20
threshold (Austin et al, 2021). The dose of 6
U/kg was well-tolerated and effective for
NDD in children aged 5-17years. The 200 U
dose showed clinically significant greater
improvement and increased the functional
bladder capacity.

Patients may be considered for reinjection
when the clinical effect of previous injection
diminished (commonly 6-12 months). Re-
peat injections of botulinum toxin A did not
lead to increased fibrosis risk in the bladder
wall of children.

Neural stimulation: Long term outcome in

children treated with the percutaneous tibial
nerve stimulation (PTNS) for dysfunctional
voiding and OAB showed good results even
after 2 years, and treatment maintenance was
indicated in 29% of children (Capitanucci et
al, 2009).
PTNS can modulate the voiding and storage
function of the bladder leading to an overall
patients improvement of symptoms in 60%
and 47%-56% improvement of filling and
voiding function parameters with sustainable
outcome on the long run. PTNS was not cost
effective as a primary treatment compared to
anti-muscarinic but is a good option in re-
fractory OAB or when anti-muscarinic not
tolerated. PTNS was minimally invasive
and not costly (De Wall et al, 2017).

Augmentation cystoplasty & ileal conduit:
Urinary diversion and augmentation cysto-
plasty would be resorted to select cases and
an initial step for renal transplantation.

Cutaneous vesicostomy: Cutaneous vesic-
ostomy was reported to be the best treated
for hostile bladder in myelodysplasia (Mor-
risroe et al, 2005).Y ounger patients in whom
conservative bladder management fails may
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undergo vesicostomy to maintain low-press-
ure drainage. It is often temporary and reve-
rsed later in life when the child was manag-
ed with anti-cholinergic, and CIC with or
without bladder augmentation.

Vesicostomy gave overall resolution im-
provement, or stabilization of the preopera-
tive parameters. Hydronephrosis achieved
complete resolution or stabilization of renal
function. Patients with impaired renal func-
tion before surgery will have an improve-
ment of kidney function-on after vesicosto-
my, which would be closed later. At closure
time, bladder capacity of >300ml did not ne-
ed augmentation cystoplasty. Long-term ve-
sicostomy outcomes in NBD patients were
effective in reversing deleterious conseque-
nces when the conservative treatments failed
(Sonda et al, 1980). Procedure was simple,
well tolerated, and easily reversible.

Renal transplantation: Children with renal
insufficiency due to dysfunctional bladder
received a renal allograft and achieve good
long-term results. Correction of structural
urogenital abnormalities and optimization of
emptying and storage functions of bladder
must be achieved before renal transplanta-
tion. There was no specific technique for the
urinary drainage of the transplanted kidney
considered as a standard approach as stable
lower urinary tract pressure, using the inter-
mittent catheterization, the medical therapy,
timed voiding, augmentation cystoplasty,
and supra-vesical diversion. This approach
must be customized for each child and the
parents. Bladder augmentation or urinary
diversion usually did not adversely affect the
function and survival of grafts after renal
transplantation if excellent compliance by
children and parents was guaranteed (Broyer
et al, 2004). Tunneled ureteral re-implanta-
tion at the time of transplantation as well as
antibiotic prophylaxis in patients with dys-
functional urinary tract minimize the risk for
urinary tract infections which may trigger
the development of acute rejection episodes
and contribute to manifestation of chronic
allograft nephropathy (Adams et al, 2005).



Patients and Methods

Total of 28 children with NBD were eval-
uated from January 1995 to November 2005
with a follow-up for 5- 10 year. They were
23 boys & 5 girls, aged 2-4years-old with a
mean of (3.6 years). Children were from Kena,
Sohag, Beni-Suief, Giza, and Cairo Governorat-
es. The initial investigation showed high
values of creatinine and blood urea that was
adjusted to their age, the ultrasonography
showed bilateral uretero-hydronephrosis.
They were managed initially with indwelling
urethral catheter for 2 weeks, the kidney
function improved, and the children showed
general improvement. Removal of the in-
dwelling catheter showed rise in kidney val-
ues. Parents were asked to manage the child
with frequent clean intermittent catheteriza-
tion (CIC) and oral oxybutynin adjusted
dose to the child age. The parents were not
compliant, and the children reported side
effect of oxybutynin that was mainly dry
mouth. The case was explained to the par-
ents and offered the option of cutaneous
vesicostomy, they approved treatment and
gave informed consent.

Operative procedure: Vesicostomy stoma
site was selected near the umbilicus, a 3cm
long x 2cm width of U-shaped incision was
made below the umbilicus to raise a cutane-
ous flap. A 3cm vertical incision was made,
urinary bladder identified after filling it with
saline, an incision in made in the bladder
dome, U-shaped skin flap was sutured to si-
ded of bladder incision the other two sides
of bladder wall were anastomosed to the
skin edges. This procedure facilitates easy
passage of suprapubic indwelling catheter
when indicated. Being located at the dome
of the bladder it prevents total incontinence,
while the child can pass urine via the ure-
thra. In high detrusor pressure, bladder was
empty by vesicostomy stoma that allowed
children to have diapers and to go back to
school (Figs. 1, & 2).

Results
Children and their mothers were successful-
ly trained how to care for abdominal stoma.
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Children were followed up every 6 months
with valuation of kidney function, CBC, and
growth scale as a marker for good kidney fu-
nction. Four out of the 28 patients were ex-
cluded from the study due to loss of follow-
up. Six children developed chronic renal fai-
lure at ages of 10 years and were on regular
hemodialysis. Eighteen reached puberty ages
with compensated kidney function, undergo-
ne vesicostomy closure, and bladder capaci-
ty ranged from 350 to 400 ml.
Discussion

The recent development in pharmaceutical
manipulation and treatment of NBD in chil-
dren, and the newly therapeutic access for
treatment with neural stimulation, these new
facilities offer preservation of kidney func-
tion and good quality of life. These facilities
are not routinely available in hospitals with
limited resources and in low and / or low-
medium income countries, a different ap-
proach would be considered in management
of children with NBD in developing coun-
tries (Kari, JA, 2006). There are different
options for management of NBD in children
that varied from Clean intermittent catheter-
ization combined with oxybutynin, Intraves-
ical oxybutynin, new anti-muscarinic drugs ,
onabotulinum toxin A, neural stimulation,
augmentation cystoplasty or ileal conduit,
vesicostomy, and lastly renal transplanta-
tion, choice of a treatment modality of this
option is guarded with availability, costs,
and experience of treatment team. Applica-
tion of any of them. Clean intermittent cath-
eterization (CIS) is feasible and effective in
developing countries (Jeruto et al, 2004),
but most children are not able to perform
CIC, where this task is taken by the mother,
which is not completely dedicated to do this
job, particularly working women and wom-
en in rural areas.

Facing the problem of costs and non-
compliance of parent or the child would
raise the option of a simple, safe, procedure
with minimal expenses, vesicostomy would
be the best option in lack of facilities and in
special situation. The result of treatment of



28 children with NBD with cutaneous
vesicostomy proved to be of good outcome.
Limitation of this case series it its nature of
retrospective nature, and it did not utilize the
recent treatment modalities. The positive
results of this series were the outcome of
preserved the kidney function in long term
follow-up and that it was applied success-
fully in low hospital resources.

Conclusion

Neurogenic bladder dysfunction in children
must be diagnosed early in life and receive
the proper management, as neglected case or
improper management would lead to delete-
rious effect on upper tract with renal dys-
function and chronic kidney failure. There
were different options for management.
Management type would be personalized for
every case and could be changed according-
ly. Cutaneous vesicostomy is an alte-rnative
to the recent advanced treatment facilities
which can be applied in situation of limited
hospital resources and in specific situations.
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Explanation of Figures
Fig. 1: Operative photograph showed last step in procedure of cutaneous vesicostomy where site of stoma near umbilicus and a U shaped skin

inserted in tract to facilitate passage of a catheter.

Fig. 2: Follow-up of cutaneous vesicostomy in a child with neurogenic bladder dysfunction showed site of vesicostomy opening in abdominal
wall close to umbilicus, with advantage that child voluntarily void via vesicostomy opening, and not become totally incontinent.
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