
A21-year-old woman presents to
an internist to establish care.

Her past medical history is signifi-
cant for myelomeningocele (spina
bifida), T-10 paraplegia, neurogenic
bladder status-post many surgical
bladder revisions and Mitrofanoff,
ventriculoperitoneal shunt for hydro-
cephalus, seizure disorder, migraine
headaches, recurrent urinary tract in-
fections, cecostomy for chronic con-
stipation, and depression. A
condensed summary of her medical
and surgical history was prepared by
her pediatric team.
Spina bifida is a congenital

chronic condition that has effects on
multiple systems (e.g. neurologic,
orthopedic, urologic, psychologic,
social, growth, genital, gastrointesti-
nal, respiratory, and oro-motor), the
family, and the health system. The
defects arise by the end of the
fourth week after conception and re-
sult from failed closure of the neural
tube, with improper formation of the
spinal cord, dorsal vertebral bodies,
and overlying tissues. The long-term
prognosis is based on several fac-
tors, including the location of the
spinal lesion, urologic abnormalities
and renal disease, and the presence
or absence of hydrocephalus. As is
the case with many congenital or
childhood-acquired conditions, inter-
action between the patient and the
family—and successful transition to
the adult health care system—are
critical to long-term prognosis.

The patient was previously cared
for by a hospital-based pediatrician
and pediatric specialists. Previous
attempts to transition her to an adult
primary care physician and urologist
closer to her home had recently
failed, as the physicians refused to

years in the hospital secondary to
upper urinary tract infections. She is
supposed to self-catheterize her
Mitrofanoff at least every four hours
while awake and irrigate her bladder
with acetic acid three times per day.
However, she reports that this regi-
men has been difficult to follow.
Individuals with congenital or

childhood-acquired conditions may
have comorbidities or prior treat-
ments/procedures that are unfamiliar
to providers of adult care. Knowledge
of these comorbidities and standard
treatments is essential. For example,
neurogenic bladder with physiologic
and/or anatomic abnormalities of the
urinary tract is a hallmark of patients
with spina bifida and is the leading
cause of mortality in this population.
Prevention of urinary tract infections
and elevated urinary tract pressures
is needed to prevent or reduce renal
injury. Improvements in surgeries,
clean intermittent catheterization
(CIC), and medications to lower blad-
der pressures, minimize urinary re-
flux, and prevent urinary tract
infections have led to increased sur-
vival. Bladder management is re-
quired by the majority of adult
patients. Most adult patients use CIC
via the urethra or an abdominal
stoma that enters the top of the
bladder more commonly than in-
dwelling urinary catheters. In our pa-
tient who is wheelchair bound, her
abdominal stoma (Mitrofanoff or ap-
pendicovesicostomy) is the conduit
from her abdominal wall to upper
bladder. This allows for more privacy,
easier access, and less parental de-
pendence to comply with CIC.

The patient admits that a bout of
depression preceded her most re-

care for her because she was “com-
plicated” and suggested the family
move to another location in order to
receive specialized care.
More than a half million children

with special health care needs be-
come adults each year, and more
than 90% of these individuals sur-
vive past age 30, including those
with spina bifida. It is critical for
providers caring for adults to have a
better working knowledge of how to
address the medical and psychoso-
cial needs of these patients.
Transition of patients into the

adult health care system is a chal-
lenge to patients, families, pediatri-
cians, and providers of adult care. It
is now recommended that between
ages 12 and 14 certain skills be
taught and reinforced with the ex-
pectation that the transition to adult
care will begin between ages 18
and 21. Transition is a high-risk en-
deavor for many individuals with
childhood acquired conditions, as it
has been shown that outcomes are
worse and mortality is higher in
many conditions during this time pe-
riod. To help facilitate safe transition
of patients with complex childhood-
acquired conditions, it is recom-
mended that detailed health
summaries be prepared for adult
providers and that verbal signout be
performed, if deemed necessary.

The patient was recently hospi-
talized in a children’s hospital for a
urinary tract infection the week be-
fore her 21st birthday, when she
was expected to transition to adult
care. She was treated with intra-
venous antibiotics in the hospital
and discharged on an oral regimen.
On review of her records, she has
spent 216 days of the previous two
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cent urinary tract infection. During
that period, she forgot to self-
catheterize regularly. She reports
feeling “down” about her immobility
and chronic medical conditions and
wishes that she could lead a “nor-
mal life.” She graduated from high
school but had to drop out of college
one year ago due to recurrent illness
and recently had to leave a part-time
job because she was unable to phys-
ically perform the work. She would
also like to live independently but is
not sure that she can accomplish
this. She is dependent on her work-
ing mother to help provide much of
her care.
Though many adults with condi-

tions like spina bifida have normal or
near-normal intelligence, many strug-
gle with psychological comorbidities
that can profoundly impact their
health and overall functional status.
Depression, anxiety, attention issues,
learning disabilities (especially non-
verbal), memory problems, and ab-
normal executive functioning are
particularly common among those
with spina bifida. Quality of life is
also impacted by the family’s beliefs
in the patient’s capabilities, which
may underestimate potential.
Resources available to patients

with chronic disabilities like spina bi-
fida vary across states. However, in
many areas transportation assis-
tance, educational accommodations,
and housing resources are available.
In addition, as a result of the Work-
force Investment Act of 1998, states
are required to provide vocational re-
habilitation services to qualifying indi-
viduals. Neuropsychological testing
may be useful to help identify which
services may be available or appropri-
ate for individual patients.

The patient agrees to referral for
neuropsychological testing in order
to assess whether she qualifies for
state-run job training services, as
well as referral to physical and oc-
cupational therapy to assist with
physical independence and mobility.

cancer in the future, but the
current recommendation is
against routine screening with
cystoscopy and cytology for
asymptomatic individuals.

• Neurology: Though most VP
shunt malfunctions occur in the
first three decades of life,
malfunctions in adults may
present with slow changes in
cognition and chronic headache.
New ataxia, upper extremity
pain, weakness, and nerve
palsies may suggest
symptomatic Chiari
malformation, syringomyelia, or
tethered cord. Gait, orthopedic,
and bowel or bladder changes
may also indicate symptomatic
tethering of the cord (even if
this was repaired in the past).

• Ophthalmology: Many visual
disturbances including
strabismus, esotropia, exotropia,
and orthotopia can occur in
this population. Annual
ophthalmologic examination
should be considered.

• Reproductive Health: Sexual
education and counseling on
reproductive health should be
performed during the young
adult years. Males with spina
bifida may have impaired sexual
function depending on the level
of their lesion, and those with
lesions above T10 are at
increased risk of azoospermia.
In terms of reproductive
counseling, both men and
women with spina bifida are at
increased risk of having a child
with spina bifida. Patients must
be on much higher doses of folic
acid to reduce this risk.

• Skin: Pressure ulcers in areas
with altered sensation in the
lower extremities and sacral area
are common. It is important to
examine wheelchair-bound
patients outside of the wheelchair
in order to visualize the skin well.

She agrees to a two-month follow-
up visit.
In addition to age-appropriate pre-

ventive care and surveillance, individ-
uals with childhood-onset conditions
may require additional testing or
screening. Patients with spina bifida
require the adult provider to consider
these issues:

• Bone Health: Osteoporosis is
prevalent in patients with spina
bifida due to immobility.
Adolescents and young adults
with spina bifida may have more
fractures than older adults and
may present with redness and/or
swelling without pain. Bone
density screening is
recommended, but consensus
on timing of screening is lacking.

• Cardiology: The prevalence of
metabolic syndrome in
individuals with spina bifida is at
least 30%. These patients are at
increased risk of diabetes and
cardiac disease.

• Functional Status: Up to 50% of
ambulatory patients with spina
bifida become non-ambulatory in
adulthood due to altered
biomechanics. Worsening
kyphoscoliosis and pulmonary
reserve occur as obesity and
inactivity increase. Efforts should
be made to encourage mobility
through exercise programs.

• GI: Many suffer from neurogenic
bowel and must cope with fecal
incontinence, constipation, or
both. Regular attention should be
paid to a patient’s bowel regimen
in order to ensure a predictable
and regular stooling pattern.

• Nephrology/Urology: Yearly renal
ultrasounds, urodynamics,
laboratories, and blood pressure
are recommended because a
change in function may indicate a
worsening neurological or
urologic issue. Those patients
with bladder augmentation may
be at increased risk of bladder
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Since transitioning to adult care,
the patient has made significant
strides over the past three years. In
addition to her medical issues, care
has focused on providing psychoso-
cial support and addressing the pa-
tient’s issues of social isolation, low
self-esteem, and depression. She
now travels (two hours each way) by
para-transit to her appointments, has
held several jobs, speaks about the
importance of successful transition
to adult care for children with special
health care needs, and has not been
hospitalized in more than 16 months.

Take Home Points
1. There is a large population of

individuals with congenital and
child-onset conditions that are
living well into adulthood and
need to transition successfully to
the adult health care system.

2. Patients with spina bifida and
other chronic diseases of
childhood frequently have
comorbid anxiety, depression,
and impaired executive
functioning, which negatively
impacts physical health.

3. In addition to age-appropriate
screening and health
maintenance, patients with
chronic childhood-onset
conditions often require additional
disease-specific considerations.
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