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Urological Follow-Up of Adult Spina Bifida Patients
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Aims: The vast majority of the current urological literature understandably has concentrated on the management of children with
spina bifida, because in the past the majority did not survive into adulthood. With improvements in the understanding and
multidisciplinary care of spina bifida patients it has become a disease of adults. Our aim was to evaluate the current literature to
attempt to formulate evidence based guidelines for the management of this difficult group of patients. Methods: We reviewed the
literature on adult urological management of spina bifida, all relevant articles which concentrated on adults and long-term
management were studied in full. Results: Renal function may begin/continue to deteriorate into adulthood, becoming the leading
cause of adult death. This is thought to occur because of changes in the adult bladder, with increases in storage pressure. Medical
and surgical management should aim to preserve renal function as well as the maintenance of continence in the face of the growing
and changing urinary tract. Follow-up should be regular and in the context of a specialist multidisciplinary clinic. Despite
being unvalidated in the follow-up of adult spina bifida patient’s annual serum creatinine, ultrasound and urodynamics are
currently the best tools available. Conclusions: There is no reason why the majority of spina bifida sufferers cannot use their
own kidneys for the rest of their lives. This however relies on urological treatment being instigated soon after birth and continuing
into adulthood. Neurourol. Urodynam. 26:978–980, 2007. � 2007 Wiley-Liss, Inc.
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INTRODUCTION

The majority of urological literature has concentrated on
the management of children with spina bifida, because in the
past the majority did not survive into adulthood. With
improvements in the understanding and multidisciplinary
care of spina bifida patients it has become a disease of adults.
There is the trend that children who are continent with no
signs of upper tract damage or other urological problems are
discharged from their urologists’ care to be haphazardly
followed up by their general practitioners. However it is
becoming increasingly clear that a proportion of these adults
continue to be at risk of further upper urinary tract
deterioration. Often when these patients are referred to the
urology services it is too late for any meaningful interventions
since the lasting damage has already occurred.

Our aim was to evaluate the current literature to attempt to
formulate evidence based guidelines for the management of
this difficult group of patients.

MATERIALS AND METHODS

We reviewed the literature on adult urological manage-
ment of spina bifida, searching using the keywords
‘‘spina bifida, meningocele and myelomeningocele.’’ A Med-
line search of the English literature from January 1966 to
December 2006 inclusive was done on OVID. All relevant
urological articles which concentrated on adults and long-
term management were studied.

RESULTS

Background

The incidence of spina bifida in the United Kingdom is
approximately 0.50–0.70/1,000, having fallen dramatically
with the recognition of the effects of folic acid as well as
improvements in prenatal care.1

Over 90% of infants with spina bifida have normal renal
function at birth. If unattended, however about 50% will have
renal deterioration.

Urological management of spinal bifida has undergone
multiple changes over the past 20–25 years. Initially treat-
ment was aimed at urinary diversion, with no attempt to alter
bladder behavior. It was soon recognized this procedure
created its own problems. Effective shunting devices to treat
the co-existent hydrocephalus have meant that an increasing
number of patients with myelomeningocele have survived
and thus it has become the commonest condition that
presents urologists with neurogenic bladder dysfunction to
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urologists. In the 1970s and 1980s a greater understanding of
functional derangement of the bladder and urethra was
achieved with by urodynamic evaluation, allowing a more
rational treatment approach to evolve.

Lapides introduced the concept of clean intermittent
catheterization (CIC) to empty the bladder.2 This method
is now universally accepted as the most popular option
for patients with myelodysplasia to achieve continence
and prevent upper tract deterioration. Our improved under-
standing of bladder dysfunction has allowed us to
use pharmacological agents to alter this abnormal detrusor
behavior.

Current surgical techniques focus on improving functional
bladder capacity by promoting continence, lowering bladder
pressure, and protecting upper tracts from further damage.

Urodynamics

Urodynamic patterns can range from normal to severe
bladder and sphincter dysfunction. Some degree of bladder
atonicity in conjunction with a fixed open sphincter is
found in most children with myelodysplasia.3,4 Low storage
pressures or high and unsafe intravesical pressures may also
occur. In these children the greatest concern is detrusor
sphincter dyssynergia (DESD). This type of bladder occurs in
approximately 30% of newborns and is associated with
high rates of upper urinary tract deterioration.4 It is now
well known that urodynamic variables that seem to be linked
to upper tract deterioration in children include detrusor
leak point pressure,3 detrusor-sphincter dyssynergia,5 the
maximum urethral closure pressure,6 neurogenic detrusor
overactivity,5 and vesical compliance.7 Due to this it is
accepted that children need to be evaluated regularly because
of the frequent changes during the first few years of life.8

Renal

Lawrenson et al.9 showed that adults with spina bifida have
an eight times age standardized risk of renal failure as
compared to the adult population. Figures also suggest that
renal failure is the leading cause of adult spina bifida death,
especially in those with sensory levels above T11.10,11

Lewis reported that the chance of renal failure increased
with age.12 Cortical damage was of the order of 13.3% in
children under two with spina bifida, but increased to 27.3% in
those older than 10 years.

Muller13 reported evidence of renal damage in up to 40% of
patients, but other recent studies have not provided accurate
data on progression.

Capitanucci et al.14 followed up a cohort of patients who
had a variety of treatments including CIC, anticholinergic
drugs, and surgery. Long-term follow-up (2–14 years) revealed
that socially acceptable continence was achieved in 78% of
58 children. Upper urinary tract deterioration occurred in 15%
and renal failure in 7.5%.

Rickwood et al.15 assessed 181 adolescents and young
adults with spina bifida. At the age of 16 years, abnormalities
were present in 41%: the risk of these complications was
related to the extent of neurological deficit and the presence
of urinary diversion. During follow-up, fresh or further
deterioration of the upper tracts occurred in 27%. This was
influenced by whether or not previous urinary diversion had
been performed. However, even without diversion, the
incidence of renal damage is nearly doubles after puberty.

The incidence of hypertension also increases after puberty,
both in those with scarred and normal kidneys. Even in those

with normal kidneys, the incidence rises in the third decade.
This may be due to an autonomic neuropathy or unrecognized
renal disease.16 The likelihood is that kidney damage leads to
hypertension in these patients.

When urine is stored in intestinal reservoirs the incidence
of renal deterioration is approximately 20% at 10-year follow-
up, with complications such as stones, infection, and failure to
catheterize the main causes of damage.

Persun et al.17 evaluated 40 adult spina bifida patients
with no history of renal failure or predisposing conditions
to renal failure. They followed these patients up with renal
ultrasounds and serum creatinine. Of the 20 patients
with abnormal renal ultrasounds and/or elevated serum
creatinines, 6 (30%) had elevated storage pressures at their
average catheterized volumes. The causal relationship
between elevated storage pressure and upper urinary tract
deterioration was defined by McGuire et al.3 He demonstrated
that an intravesical pressure exceeding 40 cm H2O at the time
of urethral leakage in myelodysplastic patients predicted
eventual renal decline. Thus Persun et al.17 identified that
stable appearing adults that would normally have been
discharged by their urologist may still develop renal tract
damage by silently generating high bladder pressures. The
etiology of these high pressures is still unknown. Explanations
include DESD, atrophy, and fibrosis of the striated muscle
in the sphincter, decreased bladder compliance or a non-
compliant urethral closure mechanism.18

Tethered Spinal Cord

The tethered spinal cord may develop years after surgery,
but its incidence remains unknown. Clinical manifestations of
a tethered spinal cord are the result of ischemic changes from
tension on the cord. The areas most likely affected influence
bladder and sphincter function.

Tarcan et al.19 followed up 25 newborns with normal
urodynamic studies at birth that had had early repair of their
spinal cord defect. He found that during the follow-up (mean
9.1 years) a neurourological deterioration occurred in 8 (32%)
of children. Subsequent MRI revealed a tethered spinal cord
in all these children, which subsequently was repaired with
mixed results.

Bladder

Yamamoto et al.20 followed 228 patients into adulthood.
He studied parameters which included upper urinary tract
deterioration (hydroureter and/or hydronephrosis), vesicou-
reteral reflux (VUR), and bladder deformity. He found these
parameters deteriorated/developed in 9.3%, 8.0%, and 29.3%
respectively in adulthood. This at least indicated that the adult
urinary tract continues to change and further analysis of the
urinary tract in these adult patients is warranted.

There is the distinct impression that bladder function
deteriorates at puberty. Whether this is just a teenage
rebellion we are witnessing remains to be shown.16

The adolescent may develop increased bladder outlet resis-
tance, presumably from growth of the prostate in males and
oestrogenization of the urethra in females. Thus a patient who
becomes dry at puberty may actually have developed a raised
leak point pressure and thus be at risk of renal failure.16

Management

There is little data on the outcomes in the management of
patients with renal failure. The stigmata of spina bifida means
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that many of these patients were not considered for dialysis or
renal transplant. Those that are treated have results that are as
good as those for the normal population and much better than
the diabetic subgroup of patients.21,22

The graft survival rates appear to be similar to that for other
groups of patients with abnormal but non-neuropathic
bladders (70% at 5 years).22

Follow-Up

Hunt revealed that up to two thirds of adult spina bifida
sufferers had no regular urological follow-up.10

Urological follow-up is essential, even well into adult life,
since renal or bladder function frequently deteriorates into
adult life. There is a wealth of data suggesting regimes for
follow-up of spina bifida children. There however are no such
studies looking at the effectiveness of screening tests in the
adult spina bifida population.

A recent study shows serum creatinine as a good choice
for frequent evaluation of renal function.23 It gives a good
baseline and the trend will be useful in detecting deterio-
ration. However serum creatinine will be normal as long
as the contralateral kidney function is intact (even down to
20% of function). This also makes creatinine clearance a
poor measure for renal function assessment in spina bifida
patients.24

Follow-up with ultrasounds of the kidney is a reliable
monitoring method, however permanent deterioration in
renal function may have occurred by the time changes are
seen in the upper tracts.25,26 Patients do not have to be
subjected to radioisotope scans if serum creatinine and
ultrasound scans are normal, especially if urodynamics do
not indicate high intravesical pressures. Regular urodynamics
might be one way of analyzing the changes in the adult
urinary tract as well as ensuring that CIC and antimuscarinic
treatments are being used to their full potential. Late changes
in bladder behavior usually indicate a change in neurological
status, such as a tethered cord, and is an absolute indication
for neurological opinion.

As important as the above are, it is essential that the
patient is regularly seen by the urologist to ensure compliance
with CIC and their antimuscarinic medications.

Specialist clinics such as those of Dik et al.’s24 have
excellent results. At these ‘‘one-stop’’ clinics patients can have
all their investigations and a chance to see all the specialists
within one day. They may not see them all the at same check
up, and some specialties may even discharge them, but it is
essential that some form of formal follow-up exists to allow
early detection of deterioration before it is too late for any
meaningful interventions. Meticulous attention to every
aspect of care is essential to allow these children to achieve
their full potential.

CONCLUSION

There is no reason why the majority of spina bifida
sufferers cannot use their own kidneys for the rest of their
lives. This however relies on urological treatment being
instigated soon after birth and continuing into adulthood.
Follow-up should be regular urological assessment in the

setting of a specialist multidisciplinary clinic with the aims of
preservation of renal function as well as the maintenance of
continence in the face of the growing and changing urinary
tract.
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