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Abstract
This paper presents a short review of systems for the urological and nephrological monitoring of a child with neu−
rogenic bladder. Different diagnostic procedures to be performed in these children are compared. On the basis
of this review and the authors’ own experience, a diagnostic algorithm for a child with neurogenic bladder dys−
function is proposed (Adv Clin Exp Med 2008, 17, 2, 217–220).
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Streszczenie
W pracy przedstawiono zestawienie informacji z piśmiennictwa na temat postępowania urologicznego i nefrolo−
gicznego u dzieci z pęcherzem neurogennym. Zwrócono szczególną uwagę na dane dotyczące częstości wykony−
wania poszczególnych badań kontrolnych. Przedstawiono także własny algorytm postępowania diagnostycznego
w tej grupie pacjentów (Adv Clin Exp Med 2008, 17, 2, 217–220).
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In 2005, Elliott et al. of the University of Ari−
zona analyzed diagnostic and management proce−
dures for children with neurogenic bladder across
169 clinical centers in the USA. The authors focu−
sed on specific diagnostic procedures which were
performed at the beginning of treatment and on the
strategies of prophylaxis and treatment of urinary
tract infections in these children. It turned out that
only 15% of the centers followed standardized
procedures of management in this category of pa−
tients. The most common diagnostic procedures
included ultrasonography (USG) (93%), followed
by cystography (85%) and urodynamic testing
(76%). Isotope studies were performed in only
14% of patients and urography in only 2% [1]. 

In 1987, Spindel, Bauer et al. of Children’s
Hospital in Boston described their system of mo−
nitoring and diagnostic procedures in children
with myelomeningocele (MMC). Soon after the
delivery and stabilization of the neonate’s condi−

tion, the children underwent neurological exami−
nation, urodynamic testing, and intravenous uro−
graphy. Cystography was performed in case of
urinary tract dilatation confirmed by urography
and in children with dyssynergy diagnosed by
urodynamic studies. In children with dyssynergy
of the sphincter, USG was performed every
6 months and in children with good results of uro−
dynamic testing, further USG examination was
performed every 12 months. Control urodynamic
testing was performed at similar intervals. Cysto−
graphy was done in case of urinary tract infec−
tions, urinary tract distension, or sphincter dyssy−
nergy. Such a system of monitoring and diagno−
stic procedures is followed in children until the
third year of life [2].

In 1994, Teichmann described the monitoring
system in children with meningocele at Chil−
dren’s Hospital in San Diego, California. The sy−
stem is based on periodic diagnostic tests. Soon



after birth, USG, physical examination, urine cul−
ture, and serum creatinine concentration measure−
ment were performed. The tests were repeated
every 3 months and every 6 months in older in−
fants in stable medical condition. Cystography and
urodynamic testing were performed in case of uri−
nary tract infection, worsening in urinary conti−
nence, or kidney or ureter abnormalities in USG
examination [3].

In 1994, Hernadez et al. in Los Angeles pre−
sented their system of the monitoring and care of
children with neurogenic bladder. During the first
visit, USG, serum creatinine concentration measu−
rement, cystometry, cystography, and (since 1988)
video−urodynamic testing were performed. The
procedures were then repeated every 3 months or
every 6 months depending on the patient’s medical
condition [4]. Kroovand et al. recommended uro−
dynamic testing and USG during every control vi−
sit performed every 3 months during the first year
of life [5]. Houser in San Antonio, Texas, perfor−
med urodynamic testing in children with suspected
tethered cord before surgery. These procedures
were then performed every 3 to 6 months during
the post−operative period [6]. In a similar popula−
tion of patients with tethered cord, Palmer et al. of
the urology clinic at Children’s Memorial Hospital
in Chicago recommended USG every 6 months,
whereas urodynamic testing was performed before
surgery and within 6 months after surgical inte−
rvention [7]. According to Kaufman in Huston,
control USG of kidneys should be performed eve−
ry 6–12 months and control urodynamic testing in
case of upper urinary tract deterioration and/or uri−
nary incontinence [8].

According to Seki of the urology clinic in Fu−
kuoka, Japan, control urinalysis should be perfor−
med during every visit, whereas urography, cysto−
graphy, and urodynamic testing should be perfor−
med only every 12 months [9]. Ottolini et al.
emphasized the role of periodic urodynamic te−
sting in the assessment of the risk factors for infec−
tion−related complications [10]. Describing a po−
pulation of children with meningocele, Dator et al.
of the urology clinic of Children’s Hospital in Bo−
ston concluded that control urodynamic testing
should be performed in the course of treatment
even every month, particularly during treatment
modification [11]. Similarly to other authors,
Kurzrock of Children’s Hospital in Los Angeles
emphasized the role of urodynamic testing in the
evaluation of the risk of upper urinary tract injury.
The testing was always performed during the first
visit and when anatomic abnormalities in the uri−
nary tract were detected despite conservative treat−
ment. The key tests recommended for the first vi−
sit included USG, cystography, and urography.

The tests were repeated annually. Cystography was
not performed in children over three years of age
unless previous tests revealed vesico−ureteric re−
flux. Renal scintigraphy was performed in children
with parenchymal kidney damage or with suspec−
ted uretero−pelvic junction obstruction [12]. Accor−
ding to Ulla Sillen of the pediatric surgery clinic in
Goeteborg, Sweden, urography, cystography, and
cystometry should be performed during the first ye−
ar of life in children with spina bifida. Urodynamic
testing should be performed in children at the ages
of 1, 4, and 10 months. They found significant ab−
normalities in urinary bladder function in children
with dysraphism after 4 months of age [13].

New techniques of urinary tract imaging have
recently been developed and described. Nuclear
magnetic resonance urography allows highly accu−
rate imaging of the urinary tract with concurrent
assessment of kidney function [14, 15]

Proposal of a Diagnostic 
Algorithm
Based on the present authors’ experience and

the recommendations listed above, the following
algorithm of diagnostic procedures in children
with neurogenic dysfunction of the urinary tract is
proposed:

1. The initial examination during the neonatal
period following myelomeningocele surgery (in
a pediatric surgery/urology/nephrology clinic)
should include: 

– physical examination, urine culture,
– serum urea and creatinine concentration,
– abdominal ultrasonography,
– renal scintigraphy,
– urodynamic testing.
– cystography or (preferably) video−urodyna−

mic testing in case of urinary tract segments di−
stension confirmed by USG.

2. Control urinalysis is to be performed mon−
thly and urine culture only in case of symptomatic
urinary tract infections.

3. Control abdominal USG is to be performed
every 6 months during the first three years of life,
then every 12 months in low−risk children. It is re−
commended that USG be performed with a full
bladder and 5 minutes following bladder emptying
with a catheter and should be standardized with re−
gard to such items as providing the dimensions of
the kidney pelvis in three planes.

4. Control urodynamic testing is to be perfor−
med every 6 months during the first three years of
life, then every 12 months in low−risk children. Te−
sting should be performed immediately in case of
confirmed urinary tract dysfunction.
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5. Renal scintigraphy is to be performed annu−
ally in high−risk groups and every two years in
other children.

6. Cystography is to be performed in case of
urinary tract dilatation on USG imaging.

The decision when urography should be per−
formed needs be made on an individual basis each
time. This procedure is currently performed less
and less often, as renal scintigraphy has become
the standard procedure in the evaluation of kidney
function and ultrasonography has developed signi−

ficantly to allow precise assessment of kidney and
urinary tract morphology.

Isotope procedures, i.e. renal scintigraphy
and, where possible, nuclear magnetic resonance
urography (of high value when imaging complica−
ted urological abnormalities), deserve to be pro−
moted.

The recommendations included in this paper
should create a basis for further discussion on
standards of the diagnosis and treatment of chil−
dren with urinary tract diseases.
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