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Perspectives in spina bifida

The perfection of ventriculoatrial and ventriculoperitoneal
shunts in 1957-8 was soon combined with the operation to
close the spinal defect described in 1892-and for the first
time children born with spina bifida and hydrocephalus could
have their lives saved.1 In 1962 Sharrard et a12 3 found that
when spina bifida was treated as an emergency the survival
rate was greatly increased. So began the growth of a cohort of
disabled people whose progress was reviewed recently at a

symposium organised at the Banstead Place Assessment
Centre of the Queen Elizabeth Foundation for the Disabled.
The history of the treatment of spina bifida shows that the

crucial factor is the management of hydrocephalus. Yet we
still have no reliable method to allow intracranial pressure to
be monitored regularly by non-specialised doctors-let alone
by the non-medical people among whom the sufferer from
spina bifida spends most of his life. Spina bifida is not (as was
first assumed) a static disability like that left by poliomyelitis.
Experience has shown that it is a potentially progressive con-
dition of the whole nervous system, producing problems of
spatial orientation, of intellect and of memory, as well as of
simple paralysis. The neurological damage is not maximal at
birth or at the time of operation and may progress, owing to
raised intracranial pressure, to affect the functions of the brain
and all four limbs. Acute episodes of raised intracranial
pressure are relatively easily detected, but smaller, more
insidious increases may be attributed to laziness, bad be-
haviour, or teenage rebellion by comparison with unafflicted
young people of the same age. In particular, few centres are
geared to monitor the effects of deteriorating eyesight.

In the wave of enthusiasm which followed 1962 orthopaedic
surgeons attempted to correct the anatomical defects of the
legs so that walking could begin at 18 months. Extensive and
ingenious splinting supplemented residual muscle power, and
many children, often splinted up to the eyebrows, did indeed
walk upright. In the end, however, proportions as low as 5%
to 13% retain their ability to walk; over 70% end up confined
to their wheelchairs. Body weight increases as the cube of the
surface area, power only as the square; what may be possible
for a small disabled child may be quite beyond the same person
as a young adult.

In 1971 Lorber reassessed the results of the work begun in
1962.4 His review suggested that the effects of emergency
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surgery were not as conclusive nor had the progress of indi-
viduals been as good as had been hoped. These conclusions led
some paediatricians to believe that only those infants satisfying
certain criteria at birth should be selected for surgery,4 5 while
others6 believe that such selection is unjustifiable. In practice,
the decision can rarely be clear cut. In terms of survival the
final outcome depends on factors such as late renal complica-
tions and delayed hydrocephalus as much as on the early
closure of the spinal defect, and major surgery of this type in
neonates carries its own mortality rate of around 25%. The
story of the patient with spina bifida, whether operated on at
birth or not, is one of constant supervision and reintervention
for renal complications78 andcomplications ofshunt surgery,910
and for the development of spinal deformities which have
proved exceptionally severe and difficult to solve.
The prospects facing the surviving sufferer and his parents

are daunting enough in childhood. When the time comes to
leave school the abrupt withdrawal of many special provisions
adds an unexpected burden and shows up many unrecognised
handicaps. Dorner" found that many of these young people
live in extreme social isolation. Emphasis on special schools
has deprived them of contact with physically able peers. Not
only do they lack friends in the outside world, but they also
grow up with different standards. Deprived of the normal
teenage mythology about sex, they reach adulthood not only
ignorant but believing an entirely different group of sexual
fantasies. More seriously, they emerge totally unprepared for
society's almost universal demand for absolute urinary and
faecal continence. Some retreat or are rejected, passing from
paediatric to geriatric provision with only the briefest interval.
Life in a hospital school has not given them any idea of the
volume of clean linen and of disposal and laundry facilities
which back up the ability of their nurses to change a wet bed.
Return home for long holidays or at the end of school life can
be cruelly disenchanting for a teenager planning to cope alone,
or an impossible burden for an ordinary household. Add to
this a high proportion of broken marriages among parents and
the effects of handicap on normal siblings, and a high rate of
rejection from the family is to be expected.

Fortunately penile appliances for males and ileal loops or
intermittent self catheterisation for females can, if successful,
produce the needed dryness. The steps to this end are often
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technical and require long training against a background of
poor memory and a tendency to "switch off" about problems
of incontinence. Viewed against the size of the problem, the
number of stoma therapists trained and available is quite
inadequate and detailed knowledge woefully restricted among
the caring professions.
Four final hurdles await the child with spina bifida who

survives to adult life. Firstly, he must persuade those who have
cared for him as a child to "let go." This is relatively certain if
the support is institutional and withdrawn at a fixed age, and
if the young person is sufficiently mature to want to cope alone.
If the bonds are closer they may be impossible for both sides
to break and result in a state ofpermanent childhood, satisfying
emotional and physical needs in both parties. The "Mum does
it" syndrome is still probably the commonest single bar to
maturity encountered in centres assessing disabled school
leavers. Secondly, he must find accommodation where he can
live, usually in his wheelchair; but there is no stock of housing
with adequate access and facilities, and modifications to the
family home tend to postpone rather than solve the problem,
leading to inappropriate hospital admission on the death or
illness of a parent. Thirdly, he faces increasing problems of
mobility: very few sufferers can use public transport or drive
an unmodified vehicle. The withdrawal of the special vehicle
service and the substitution of the mobility allowance has been
a disaster. Ten pounds per week is unrealistically small in
terms of hired transport for work and leisure. The Motability
scheme does not even provide the full cost of an unmodified
Mini 1000, and the adaptation of vehicles under the scheme
demands private means which these sufferers are less likely
than average to possess. Fourthly, finding a job is problem
enough for the able-bodied in a world where work is still
equated with dignity; for the disabled it is even more difficult.
As automation increases able-bodied people in developed
countries will increasingly need to make their leisure time
meaningful. The problem is one which faces the disabled
teenager now.
With such a catalogue of physical, mental, emotional, and

social hazards facing survivors, it is not surprising that a
society which is accepting abortion as a solution to many
difficult problems and a Health Service starved of resources
should hail the development of a method of detecting alpha-
fetoprotein- in the blood as a solution to the problem of spina
bifida.12 This will allow the detection of affected babies in
utero and allow their parents to be offered termination of
pregnancy-though no one seems to have asked -spina bifida
sufferers themselves what value they put on their own lives.
But we must not allow the prevention of some at least of
future births of children with spina bifida to excuse a failure
to provide for those growing to maturity now-provision
which at present is too little, too late, and too disorganised.
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Diagnosis of autonomic
neuropathy
Autonomic neuropathy is a complication of long-term diabetes
which at its worst is disabling. In the past diagnostic tests were
complex and disagreeable and not easily performed at the
bedside (apart from the Valsalva manoeuvre). More recent
tests of autonomic function include observation of heart rate
changes using an electrocardiograph (ECG), and taken together
with simple clinical criteria these are sufficient to establish a
diagnosis.
Many diagnostic features may be discovered by a careful

clinical history and physical examination. The most common
symptoms are those due to a characteristic diarrhoea' and
postural hypotension2 (a fall in systolic pressure of over 30
mm Hg). Vomiting from gastroparesis and bladder dysfunction
due to autonomic neuropathy are seldom seen, but a gastric
splash or painless distended bladder are helpful clinical signs.
Facial sweating (gustatory sweating) which occurs immediately
after chewing tasty foodstuffs, especially cheese, is characteris-
tic and almost specific for the presence of autonomic neuro-
pathy.3 A persistent and otherwise unexplained tachycardia
at rest is a feature of vagal cardiac denervation.4 Sometimes
there is a history of cardiorespiratory arrest at the time of
operation5-a phenomenon which may contribute to the high
mortality rate of these patients6 and should encourage careful
monitoring during surgery. Male impotence is usual in
established autonomic neuropathy, but when impotence is an
isolated symptom its cause is more difficult to discover.

In theory, examination of the pupils should be a simple
method of detecting autonomic neuropathy, though in
practice it is rarely helpful. Simulation of Argyll-Robertson
pupils is rare. At page -924 Smith and colleagues describe with
great precision the pupillary abnormalities of diabetic neuro-
pathy, which include small pupil diameters, diminished pupil
fluctuation (hippus), and reduced light reflex responses.
Unfortunately none of these interesting observations lends
itself to any simple bedside test, and even accurate measure-
ment and assessment of pupil size present difficulties.
The use of continuous heart rate monitoring has led to

important advances in the measurement and diagnosis of
autonomic neuropathy, since the variation in heart rate at rest
and after various stimuli is impaired or even absent in auto-
nomic neuropathy.'-9 Sensitive heart rate monitors which
record directly every R-R interval are ideal for these tests
(which can also be analysed by computer),10 but they can be
performed using standard ECG- apparatus. With change in
position from lying to standing there is normally an "over-
shoot" tachycardia after standing up; this is -lost in autonomic
neuropathy. Quantitative assessment of these changes is
possible with an ECG by measuring the ratio of the R-R
interval of the 30th to the fifteenth beat after standing,1' the
peak heart rate acceleration, or simply the rate after 15 seconds,
when overshoot is lost.7 Variation in the heart rate during deep
breathing depends on an intact vagus nerve, and measurement
of these changes is probably the most sensitive test,7 8 and
should be easy to adapt for use with an ECG. A Valsalva ratio
can be obtained quite simply by comparing the shortest R-R
interval during the test with the longest one immediately
afterwards.12 The increase in heart rate during sustained firm
hand grip is less reliable, but if the diastolic blood pressure
fails to increase by over 10 mm Hg this indicates autonomic
neuropathy.13 This test requires special apparatus and more
co-operation than some patients can give. Sweat tests14 are
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