
comparisons between screened and unscreened population
groups. This group allocation will be by area of residence.
Ultimately the screening programme must be evaluated by its
effect on mortality from neuroblastoma, and the screened and
control groups should therefore have access to the same
diagnostic facilities and treatment policies. The best approach
would be to identify several hundred thousand births of
children to be screened and a similar number of controls;
deaths from neuroblastoma occurring in at least the first six
years of life among these birth cohorts, including those among
children who move away from their area of birth, should be
ascertained. In practice it may be necessary to define the
groups as those living in rather than born in an area.
Preliminary analyses may be based on an "intermediate
endpoint": one effect of screening should be to reduce the
number of cases of stage III and IV disease, and comparison of
the numbers of such cases in screened and unscreened
populations may provide some initial measure of the effect of
screening-assuming that a potentially late stage case detected
at an earlier stage by screening will have an improved
prognosis.

It is important to ensure that results from research pro-
grammes using different methods can be combined. For this a
standard core ofdata common to all studies must be collected.
Comparisons between screened and unscreened groups carried
out within each study may then be combined in a meta-
analysis.

Screening research programmes will also present oppor-

tunities to study the biology of neuroblastoma. Such studies
may be regarded as a spinoff from the main objectives, but
they may also be directly relevant to the crucial question of
whether tumours discovered by screening would indeed have
progressed to clinical neuroblastoma. It seems possible, for
instance, that the frequency of various cytogenetic character-
istics may differ in patients whose tumours are detected
by screening and in those whose tumours are detected
clinically.78

G J DRAPER
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Childhood Cancer Research Group,
University of Oxford,
Radcliffe Infirmary,
Oxford OX2 6HE
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Radiation and mental retardation

Severe retardation may resultfrom exposure during pregnancy

It has been known for 50 years that mental retardation in
children may follow exposure to high doses of ionising
radiation in the uterus.' Such retardation was detected after
prenatal radiation from the atomic bombs2 and followed fetal
doses in Hiroshima estimated to be 500-1000 mGy (50-100
rad) or more.3 The increased incidence of retardation resulted
mainly when the radiation exposure had occurred between the
eighth and the 15th week after conception-that is, from the
10th to the 17th week after the first day of the last menstrual
period.4 Retardation was also caused, although with a lower
risk for each unit dose, between the 16th and the 25th week
after conception. Exposures earlier than eight or later than 25
weeks caused no detectable increase. The eighth to 15th week
is the time when most cortical neurones become located
within the cortex.56
The dosimetric data suggested a linear relation between

risk of severe mental retardation and dose between the eighth
and 15th weeks. A severely mentally retarded person was
defined as "one who cannot form simple sentences, perform
simple arithmetical calculations or care for himself or herself,
or [who] was or is institutionalised or unmanageable."6 The
risk of severe mental retardation was one in 2500 for each
milligray (one in 250 for each rad).6 There was no evidence of a
threshold below which there was no effect, but a threshold of
100 mGy (10 rad) could not be excluded.6 For the time
between the 16th and 25th week after conception the risk was
about one in 10000 for each milligray (one in 1000 for each
rad); the dose effect relation was curvilinear and consistent
with there being a threshold.
A separate review of intelligence tests on these children

tends to confirm that the time of greatest sensitivity was
between the eighth and 15th weeks after conception and the
time of lesser sensitivity between the 16th and 25th weeks.67
There were no changes in those exposed before the eighth
week or after the 25th week.67
A report recently published by the Radiation Effects

Research Foundation in Hiroshima updates the information
on the induction of mental changes in the light of the revised
and more detailed estimate of doses of radiation received by
those exposed at Hiroshima and Nagasaki.8 The estimated
risks are little changed. The likelihood of a threshold for
exposure during the 16th to 25th week is confirmed-at 700
mGy (with a lower 95% confidence interval of 200 mGy). For
the more sensitive time between the eighth to 15th weeks a
linear model with no threshold still gives a statistically
adequate fit to the data. Now, however, if linear models are
tested without the constraint of postulating a threshold of
zero, fits are obtained indicating substantial thresholds below
which mental retardation would not result. When data on all
children are included the maximum likelihood threshold
value averages about 250 mGy on the different criteria tested
(with mean 95% confidence intervals of 0 and 550 mGy). Or if
the analyses exclude five children with conditions that
themselves sometimes cause mental retardation a threshold of
about 400 mGy is indicated (with mean 95% confidence
intervals of 150 and 600 mGy).

Such thresholds would effectively ensure that severe
mental retardation would not result from any present environ-
mental exposures of the public, only from severe accidents.
Nor would it result from current occupational exposures, in
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which the statutory dose limit (equivalent to 50 mGy in a year)
is rarely exceeded. In a survey ofBritish exposures the highest
dose rate in any exposed medical staff was 23 mGy a year,
corresponding to 4 mGy in the most sensitive eight week
period if the radiation was received at a constant rate during a
pregnancy.'
The Radiation Effects Research Foundation is also

reassessing the lowering of intelligence by atom bomb ex-
posures (W J Schull et al, report in preparation). If small
reductions in intelligence quotient by low doses represent
lesser degrees of a more severe mental damage caused at
higher doses such reductions might occur without any
threshold at low doses, even though severe mental retardation
was seen only if a substantial threshold dose had been
exceeded. Radiation exposure at low doses during the relevant
two periods in pregnancy might then result in a small
reduction in the intelligence quotient of the developing
child-probably by a few hundredths of one percentage point
in the intelligence quotient for each milligray dose. Such a
possibility would add to the already recognised risk of

childhood cancer because of exposure at any stage in preg-
nancy, re-emphasising the importance of efficient protection
from radiation during pregnancy.
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Treating asthma in preschool children

Children over 2 may use a Nebuhaler

Asthma should be considered in any preschool child with
recurrent respiratory symptoms, even if related to viral
infection. At least 10% of infants under 1 year have recurrent
chest symptoms, mostly cough and wheezing.' Persistent
nocturnal coughing is a particularly common presentation of
asthma. Differential diagnoses of the recurrent symptoms
include cystic fibrosis, inhaled foreign bodies, tuberculosis,
and recurrent aspiration, but these conditions should be easy
to exclude. Some young children can use the Wright peak flow
gauge to help diagnosis, but in many a therapeutic trial is
necessary to confirm the diagnosis.
Four fifths of those who have recurrent respiratory

symptoms at the age of 1 year do not have asthma by the age of
10.2 Most probably have bronchiolitis with recurrent post-
bronchiolitic wheezing rather than classic asthma,3 but
the treatment is the same for both conditions. The prog-
nosis is poorer in children who develop symptoms early
and have frequent and prolonged attacks and coexistent
eczema.4 5

Treatment should include recommending avoiding cigar-
ette smoke and other airway irritants. Attention to psycho-
social factors is important, but for most cases all that is
required is an explanation of the condition and its treatment.
Many infant wheezers are poorly responsive to [ agonists

even when given by nebuliser6; indeed, sometimes f3agonists
produce a deterioration in lung function.7 Infants do, however,
have smooth muscle and [3 adrenoreceptors as their airways
can be protected from the bronchoconstricting effect of
ultrasonic nebulised water and histamine by nebulised
salbutamol.89 It is thus worth trying [ agonists, but nebulised
ipratropium bromide may be a more useful bronchodilator in
infants below 18 months.'0 Theophyllines are available as
elixirs, but the unpleasant taste often hampers compliance.
Side effects are troublesome and include sleep disturbance,
poor concentration, and impaired learning." The slow release
granule form (Slo-Phyllin) may be given in a dose of 10-12
mg/kg twice daily with benefit even to very small children,'2
though one recent trial highlighted the problems associated
with poor compliance and side effects. '3

Once bronchodilators are required frequently or have been
ineffective, a prophylactic agent is required. Sodium cromo-
glycate, which may be given by nebuliser, powder inhaler, or
aerosol, should be used. It does not prevent severe explosive
asthma associated with viral infection but does improve the
symptoms ofchildren with more chronic, less severe disease. 14
Nebulised beclomethasone dipropionate has been disappoint-
ing in the prophylaxis of more severe infantile asthma
unresponsive to sodium cromoglycate,'5 but promising preli-
minary results are coming from using nebulised budesonide. 16
Occasionally infantile asthma is sufficiently severe to require
oral steroids, when doses on alternate days are preferred
which theoretically suppress the adrenals to a lesser extent.'7
Any oral steroid regimen will, however, suppress growth if
used for long periods.
The inhaled route is best for antiasthma drugs, but there

are considerable difficulties in young children.'8 Under 18
months of age the only inhalation treatment that is possible is
with nebulisers. A high driving flow of at least 6 1/min will be
required, and compliance is likely to fall if the nebuliser must
be used for longer than 10 minutes. 3 Agonists, sodium
cromoglycate, ipratropium bromide, and budesonide can be
used via a nebuliser. Beyond 2 most children can use a
Nebuhaler, and studies have established its value for i
agonists'9 and now corticosteroids (p 163). A simple tech-
nique is required to use the Nebuhaler optimally, and it will
increase drug delivery to the airway by as much as 50%2° by
reducing impaction of aerosol on the posterior pharyngeal
wall and delivering small particles.2' Dry powder inhalers
have been used in preschool children, but an inspiratory flow
above 100 1/min is required for both the Rotahaler and the
Spinhaler-and children under 5 cannot achieve this.22 A new
powder inhaler, the Turbuhaler, requires lower respiratory
flows and may prove useful in preschool children.23 Care is
required in choosing the inhalation device and in training the
child and the family to use the system correctly.
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