
The digital systems will not be a panacea for every
radiological ill, and no manufacturer has installed a total
system anywhere. There is a strong case to be made against a
department or hospital trying to "go digital" in a single move.
Even today the text based computerisation of a hospital
department, an operation of trivial proportions by compari-
son, may precipitate chaos. Few hospitals have yet done on a
larger scale with text what we would like to do with images.
Furthermore, the new equipment is undergoing rapid
development: most hardware is obsolescent in about a year.
The most crucial issue is whether the diagnostic quality of

the images will be impaired. The average casualty x ray
department carries out around 140 examinations of normal
skulls for each radiograph that shows a fracture; there is no
point in being able to store electronically, manipulate, and
retrieve all those normal images unless we can be confident
that they are truly normal and that the solitary abnormal case
will not be missed. Clinical evaluation is now essential-it
must include input by diagnostic radiologists and be in-
dependent and scientifically sound. Image quality should not
be assessed subjectively; exacting scientific methods now
permit accurate and reproducible study.79 It is greatly to the
credit of the Department of Health that a British department
is among the first to have produced an objective appraisal of

displayed images from commercially available systems.''
Such studies show that much refinement is still necessary.

Unless evaluation retains the priority it deserves there is a
danger that implementation will be driven by the technology
and by commercial considerations. An incremental, phased
implementation of the new digital technology based on careful
evaluation of each component is essential.
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Rear seat belts

Should be encouraged by a mixture of legislation and incentives

A law requiring car drivers and front seat passengers to use
safety belts was introduced just over six years ago. It was an
immediate success: the number of fatal and serious injuries to
front seat occupants fell in the first 12 months, although only
in those (who made up most of the travelling public)
complying with the new legislation.' 2 Rates of seat belt use
have remained extremely high in Britain ever since, and the
associated reductions in death and injury continue.

In contrast, rear seat belts are worn infrequently, and there
is a widespread public belief that it is "safer in the back" -that
seating position is more important than using seat belts.
Studies of the behaviour of dummies in controlled frontal
impacts do not support this view: the rear seat occupants are
catapulted into the front seats, damaging themselves and
those in their path. Griffiths and his colleagues have estimated
that deaths of front seat occupants might be reduced by a
further 6% if this loading effect was eliminated by using rear
seat belts and that three quarters of rear seat occupants who
die would survive (paper to the 20th annual meeting of the
United States Society of Automotive Engineers, 1976).
Wild and his colleagues, reporting a clinical study, could

not confirm the loading hypothesis, possibly because their
comparative groups were very dissimilar, reflecting the un-
popularity of rear seat belts.3 Of 2520 car occupants, only two
adults and 19 children were restrained rear seat passengers.
Nevertheless, most of the injuries to those in rear seats
were caused by changes in velocity rather than vehicle
intrusion. They' concluded that seat belts would be particu-
larly valuable in preventing injuries caused by this type of
accident.

Dreghorn, reviewing the effect of seat belt legislation on the
work of a district general hospital, found that unbelted rear
seat passengers had more numerous and more severe injuries
than those who were restrained in the front seat and that they
were twice as likely to require admission to hospital.4 A survey

conducted in Leicester reported that the pattern of injuries
was influenced more by the use of seat belts than by seating
position.I

Rear belt anchor points have been required in all cars sold
in the United Kingdom since 1982, and rear seat belts have
been fitted to all new cars since 1987. The percentage of cars
on the road with rear seat belts will increase rapidly over the
next few years, and in 1993 a directive from the European
Community will propose that all car occupants wear seat belts
where these are fitted.
Some two fifths of those who occupy rear seats, however,

are children (G M Mackay, personal communication), and
providing effective restraints for them poses special problems
because of their size and pelvic immaturity. Legislation will
have to reflect the varying demands of the babe in arms and
the young teenager. Nevertheless, recent surveys suggest
that the public would welcome its introduction. In 1987
a Gallup poll conducted on behalf of the Parliamentary
Advisory Council on Transport Safety reported that 92% of
respondents favoured legislation requiring children to be
secured in rear seats; the figure for adults was 70% (Jean
Breen, personal communication). In a survey in New Zealand
Langley et al found that only 2% of parents would oppose a
law which required children of all ages to be restrained while
travelling by car.6

This public support for compulsory rear seat restraint for
children should ensure the success of the Motor Vehicles
(wearing of rear seat belts by children) Act 1988, which will
come into effect later this year. The need for the legislation is
emphasised by a recent report from Cardiff which showed
that only a quarter of children were always restrained
correctly.7 The regulations for children over 4 years should be
straightforward. With booster cushions and modifications to
the lap anchor points, these children may use adult seat belts.
The financial outlay is minimal, and the system may be

BMJ VOLUME 299 5 AUGUST 1989 341

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.299.6695.341 on 5 A
ugust 1989. D

ow
nloaded from

 

http://www.bmj.com/


adjusted as the child grows and quickly adapted for adult use.
Restraint systems for babies and toddlers differ according to
age and, in contrast, represent a considerable financial outlay
for a short period of use. Legislation for this age group should
be restricted to the use of appropriate restraints, where
already fitted, and the requirement that all car hire companies
provide a comprehensive range of restraint systems for all
ages. Owners of private cars should be encouraged but not
compelled to fit toddler seats for children aged under 4 and
carrycots for infants under 9 months. Leasing schemes are
ideal. The initiative of the Kwit Fit Company in establishing
over 300 child safety centres must be applauded: since their
introduction in February 1988 over 100000 child restraint
seats have been supplied and fitted at a cost (refundable on
return of the seat) which is less than the purchase price of a
new seat.

This combination of legislation for older children and
financial incentives to provide restraints for toddlers and
infants should be welcomed. The impact of these develop-

ments should be monitored carefully, as was done in 1983.
Once the predictions of the bioengineers are translated into
falling casualty statistics for children, public and political
support for comprehensive legislation on seat belts will be
overwhelming.
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Occupational risks of glutaraldehyde

May cause respiratory, nasal, and skin problems at low concentration

Glutaraldehyde is the best disinfectant for the cold sterilisa-
tion of endoscopes. It has good activity against bacteria,
viruses, and mycobacteria and causes little damage to the
endoscopes. It is also used as a biocide for water in cooling
towers, a fixative for electron microscopy and x ray films, and
a tanning agent for leather. It may also be used to treat
hyperhidrosis. In medical practice it has often been handled
in open environments, doctors assuming that exposure carries
little risk. There are now, however, several studies describing
disease among exposed workers, even when the degree of
exposure is well below the recommended limits. '`

In a cross sectional study Norback investigated 107 medical
staff exposed to glutaraldehyde and compared their symp-
toms with those of matched and unexposed controls.' He
found a significant excess of nasal and throat symptoms,
nausea and headache, and rashes on the hands among the
medical personnel. The results of patch testing were negative
in those with rashes, suggesting that glutaraldehyde has its
effect through direct irritation rather than allergy. The
symptoms increased with exposure: those who had used
glutaraldehyde most had three times as many symptoms as
those who had used it least. All the workers were exposed to
less than 0-8 mg/m3 (0-2 parts per million), the Swedish and
British limit. Jachuck and colleagues studied eight workers in
an endoscopy unit after two of them had presented with
symptoms.2 Unlike the Swedish study they also studied
respiratory symptoms. One worker had airways obstruction,
six rhinitis, six eye irritation, and three dermatitis. Again they
had been exposed to less than the recommended limit.
That glutaraldehyde is the cause of the symptoms has been

established for several individual workers. Contact dermatitis
is usually caused by direct irritation, but some workers have
positive allergic patch tests, without cross reactivity to
formaldehyde.4 Nasal challenge testing has shown an increase
in nasal resistance.' Serial measurements of peak flow have
shown occupational asthma in some workers,6 and bronchial
provocation testing in one worker. showed a late asthmatic
reaction to 2% alkaline glutaraldehyde, suggesting an allergic
rather than an irritant reaction.5

There is therefore clear evidence that working within the
current exposure limits does not prevent some hospital
workers developing symptoms. The best solution to this
problem is to use something safer than glutaraldehyde.
Unfortunately most substitutes are less effective sterilising
agents. It may also be that the biological properties that make
a chemical a good sterilising agent form the basis of its aller-
genic properties. Several other sterilising agents also cause
occupational asthma, rhinitis, or dermatitis-for example,
formaldehyde,7 chlorhexidine,' isothiazolinones,9 and
chloramine. 10
As glutaraldehyde leads to better sterilisation than the other

agents the best solution is to reduce exposure by improving
working conditions and practices. Skin contact may be
prevented by wearing gauntlets and long impervious aprons.
Nasal and respiratory protection is best provided by keeping
containers ofactivated glutaraldehyde fully covered; handling
open glutaraldehyde in areas with airflow away from the
worker, which may be achieved through local exhaust extrac-
tion or laminar flow cabinets that do not recirculate extracted
air; or by undertaking sterilisation in enclosed cold washers. I

These measures should counteract the risk of glutaraldehyde.
P SHERWOOD BURGE
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