








FIG. 3. Overall HRQOL, ambulation, and cognition subscores of myelo-
meningocele patients, comparing those with a history of CSF shunting
to those without. Figure is available in color online only.

Fourteen patients (11%) had undergone CM-II decom-
pression. These patients had lower overall QOL scores
than patients without a history of CM-II decompression
(0.29 vs 0.53, p = 0.005; Fig. 4). The association of CM-II
decompression with lower overall QOL persisted when we
controlled for age. When both CM-II decompression and
shunting were considered, history of either procedure had
an independent, statistically significant negative effect on
overall QOL. The mean overall QOL score for patients
without a history of shunt treatment or Chiari decompres-
sion was 0.74; with history of shunt but no Chiari decom-
pression the score was 0.49; and with history of both shunt
and Chiari decompression it was 0.29. Scores for speech

FIG. 4. Overall HRQOL, speech, and cognition subscores of myelome-
ningocele patients comparing those with history of CM-Il decompression
to those without. Figure is available in color online only.
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and cognition were also significantly lower in patients who
had undergone Chiari decompression (speech 0.96 vs 0.99,
p = 0.011; cognition 0.83 vs 0.93, p = 0.005).

Thirty-seven patients (30%) had a history of tethered
cord release. These patients had lower pain-related QOL
scores than patients who had not undergone tethered cord
release (0.95 vs 0.98, p = 0.004). Neither overall QOL nor
any other component differed in patients with compared
with those without a history of tethered cord.

As expected, ambulation ability—defined as 1) ability
to ambulate in the community; 2) ability to ambulate in
the household; 3) ability to ambulate minimally, with no
functional ambulation; or 4) nonambulatory—was associ-
ated with the QOL ambulation subscore. There was also a
statistically significant association with overall QOL, but
this association was not significant when we controlled for
ambulation subscore. In other words, all of the variance in
overall QOL observed with comparison of patients’ ability
to ambulate is accounted for by the difference in ambu-
lation subscore. We attempted to control for ambulation
ability when assessing the effect of shunt treatment and
Chiari decompression on QOL. However, there were too
few subjects in each ambulation category without shunts
or with Chiari decompression to satisfactorily perform
this analysis.

Discussion
Effect of Underlying Diagnosis

We have performed an HRQOL survey on children
attending a multidisciplinary spina bifida clinic. Several
interesting observations can be made based on these data.
Primarily, in a spina bifida clinic that includes patients
with multiple different forms of spinal dysraphism, the
largest contributor to HRQOL score is diagnosis. Patients
with myelomeningocele have lower HRQOL scores than
patients with closed spinal dysraphism. Examination of
the 8 domain subscores reveals significantly lower scores
in ambulation and cognition in myelomeningocele pa-
tients. These differences in ambulation and cognition ap-
pear to be the factors that account for the overall HRQOL
difference. A lower score in ambulation is not surprising,
as patients with myelomeningocele are far more likely to
have impaired lower-extremity function than patients with
closed defects. Likewise, while it was previously thought
that patients with CM-II and spina bifida had normal intel-
ligence, recent investigations have revealed that this popu-
lation instead has many subtle cognitive deficits compared
with a “normal” population.®!° Finally, the difference in
HRQOL between patients with open and closed spinal
dysraphism is consistent with previous reports.2*

Effect of Demographic Variables

Many factors have been investigated for possible ef-
fects on HRQOL of patients with spina bifida. In studies
with children and their caregivers, some researchers have
noted that poor HRQOL is clinically related to lesion lev-
el, age, ambulatory ability, family function, and rehabilita-
tion treatment team integration.>!.1418.20.22.23.25 Meanwhile,
other studies have noted that HRQOL in spina bifida pa-
tients is unrelated to age, functional ability, lesion level,
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sex, obesity, or sexual function.!313141520 Qur investiga-
tion of several variables that were applicable to the entire
clinic population found none that correlated with HRQOL
score. These variables included whether the survey was
completed by patient or caregiver, type of insurance, and
patient sex and race. We did find a weak correlation be-
tween younger age and better HRQOL score. The present
analysis cannot determine whether this correlation be-
tween age and HRQOL score represents a loss of function
as the patient ages versus a declining perception of health
on the part of the patient or caregiver. Further analysis of
the effects of aging on spina bifida patients may be war-
ranted to examine this finding.

Bowel and Bladder Control

We found only weak correlation between HRQOL and
bowel function, and no correlation with bladder function
when we controlled for the underlying diagnosis. Previous
studies of spina bifida patients have had similar difficul-
ties elucidating the importance of bowel and bladder con-
tinence.? Quality of life measures that are not spina bifida
specific do not include questions about bowel and blad-
der control and thus are ill suited to examine that aspect
of those patients’ lives. In the present study, utilizing the
HUI3, any effect that bowel or bladder control might have
on QOL would be noted only if it produced an effect in 1
of the 8 measured domains. Future development of QOL
metrics for use in this population must include specific as-
sessment of bowel and bladder function.

Shunts and CM-Il in Myelomeningocele Patients

Perhaps the most intriguing finding of the present study
is the potential relationship between the presence of a VP
shunt and poor HRQOL scores. Because no patient with
a closed spinal dysraphism had a shunt, we considered
only myelomeningocele patients in this analysis. The ef-
fect of shunt presence on overall HRQOL score was the
most dramatic of any comparison made in the present
study (approximately equivalent to the difference between
patients with open myelomeningocele and closed spinal
dysraphism). This effect persisted with control for age and
control for CM-II decompression. In fact, CM-II decom-
pression and shunt presence were nearly additive in their
detrimental effect on overall QOL. Increasing numbers of
shunt revisions, while weakly associated with worsening
overall HRQOL scores, did not retain significance when
we controlled for multiple measures. This leaves the pres-
ence of a shunt as the main driver of QOL in the myelome-
ningocele population.

Several previous studies have examined the effect of
shunting on QOL in myelomeningocele patients, most of
which have found no association.?>? However, Ramach-
andra et al. recently studied a cohort of 74 patients with
myelomeningocele using the PedsQL 4.0 scale and found
history of VP shunt to be associated with a significantly
lower patient-reported physical health summary score.!®
Shunting did not have a significant effect on the psycho-
social or total health score. Hampton et al. demonstrated
that shunt-treated myelomeningocele patients have poorer
performance on a number of neuropsychological evalua-
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tions compared with myelomeningocele patients without
hydrocephalus.!

One possible explanation for the result observed in the
present study is that the presence of a shunt is simply a
proxy for greater degree of illness or chronic disease. We
do not have the capacity to evaluate or to control for co-
morbid medical conditions that may affect QOL and occur
more often in shunt-treated patients than in non—shunt-
treated patients. However, it is possible that hydrocephalus
that requires shunting does have a negative overall effect
on QOL for these patients. Of note, the myelomeningocele
patients treated during this time period did not undergo
endoscopic third ventriculostomy (ETV) or ETV with
choroid plexus cauterization (ETV/CPC). Therefore, no
assessment can be made as to whether the shunt itself or
the presence of hydrocephalus is associated with the lower
HRQOL scores.

As care for these children continues to evolve and some
centers advocate more stringent criteria for shunting, ac-
cepting some degree of ventriculomegaly, it is essential
that we continue to study both QOL and neuropsycho-
logical/cognitive outcomes for this population of patients.®
Furthermore, if ETV/CPC becomes a widely used treat-
ment modality for individuals with hydrocephalus related
to spina bifida, it will be important to determine if ETV/
CPC has a similar association with HRQOL as shunting.

Limitations

This is a survey-based QOL study performed on a pop-
ulation of patients seen at a multidisciplinary spina bifida
clinic. We believe that 56% survey completion represents
a satisfactory rate of completion for a survey-based study
and a satisfactory sampling of our spina bifida population.
However, there are several limitations. The HUI3 is a gen-
eral QOL metric and is not specific to children or spina
bifida. As such, an inordinate amount of weight is given to
the ambulation domain. This is likely the primary reason
for the difference observed between patients with myelo-
meningocele and those with closed dysraphism. Ambula-
tory ability may also play a role in the observed differ-
ence in QOL between patients with and without shunts
and those who have undergone CM-II decompression, but
there are insufficient data to perform this analysis. In ad-
dition, there are no questions about bowel or bladder con-
tinence, as discussed above, and no assessment of family
function or rehabilitation team participation. Other limita-
tions include lack of information about the myelomenin-
gocele level, either anatomical or neurological, and about
medical comorbidities.

Conclusions

We have used a general QOL scale to evaluate patients
in the COA multidisciplinary spina bifida clinic. In this
group of children with both open and closed spinal dysra-
phism, open myelomeningocele is associated with lower
overall HRQOL. Among myelomeningocele patients, his-
tory of hydrocephalus treated with shunting is associated
with lower HRQOL. Development of a spina bifida—spe-
cific QOL metric would facilitate more accurate study of
these patients. Continued study is needed to determine



how medical and surgical interventions might improve
QOL for these patients.
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