
are recognised. Although the data are not available, it seems
that the risk to the fetus of asymptomatic reinfection is
small,3" and certainly it is far less than that of primary
rubella. In the rare cases of symptomatic reinfection viraemia
may be presumed to have occurred, putting the fetus at
appreciable risk.9
An antibody response may be confidently ascribed to

reinfection if two or more previous positive results for rubella
antibody have been obtained. One previous positive result
must be treated with scepticism as errors may have occurred.12
Hence the Royal College of Obstetricians and Gynaecologists
and a working party of the Public Health Laboratory Service
advise that every woman should be tested for rubella anti-
bodies in every pregnancy.6 A history of rubella immunisation
also means that primary rubella is unlikely, but vaccination
failures are well recognised.'2 If a patient has a rising titre of
rubella antibody reinfection may be discriminated serologic-
ally from primary rubella if specific IgM is not found or is
found only in low concentration.91' 13 The recent finding of
raised concentrations of specific IgM in confirmed reinfec-
tions (unpublished observations) adds to the problem. If only
late serum samples are available and there is no history of
previous testing or immunisation then specific IgM (even at
low concentration) may reflect recent reinfection or primary
rubella some weeks previously. Recently developed assays
that measure specific IgG subclasses and avidity may allow
this distinction to be made, but the tests have not yet been
validated in routine use. 416
A reliable and safe method of prenatal diagnosis of fetal

infection would be valuable when there is diagnostic un-
certainty or proved reinfection (although fetal infection does
not necessarily mean fetal damage). Approaches include
culturing amniotic fluid for rubella virus, which is time
consuming and unreliable, and detecting specific IgM in fetal
blood, which has to be delayed until 23-24 weeks ofpregnancy.

Detecting the rubella virus genome and antigen in chorionic
villus samples is promising but requires further assessment. 17

Correct diagnosis of primary rubella or reinfection in
patients without symptoms may thus be difficult and lead to
much anxiety about how to manage the pregnancy. It is thus
essential for diagnosis that full information is given to the
laboratory on symptoms, date and type of contact, previous
rubella immunisation, and dates and results of previous tests
for rubella antibody.

PETER MORGAN-CAPNER
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Inquiry into stillbirths and infant deaths

We must have comparable regional surveys

The government in its recent response to the report of the
Social Services Committee on perinatal, neonatal, and infant
mortality has accepted that because infant mortality is a key
indicator of the nation's health the recent levelling off in its
rate of decline represents a problem.' It has rejected the
committee's recommendations that funds should be ear-
marked centrally for allocation to areas of social deprivation
and to those health authorities whose maternity and neonatal
services are below standards outlined by the committee. It has
also declined to prescribe the structure of neonatal intensive
care services, reiterating its view that responsibility for the
detailed planning and delivery of maternity and neonatal
services must lie with regions and districts.

In some other respects, however, the government has
responded positively to the committee's recommendations. It
has agreed that improved understanding of why babies die
must be an essential component of any strategy to reduce
perinatal and later infant deaths. The government will
consider the scope for further research and has already
commissioned the Medical Research Council to undertake a
review of the sudden infant death syndrome and advise on
what new research is needed.

Informed assessment of the pathological causes of still-
births and infant deaths is required, and this cannot happen

without improved specialist pathology services. The NHS
Management Executive has therefore been asked to ensure
that all regions have at least one paediatric pathologist in post
by 1991. Also endorsed is the committee's recommendation
that procedures should be established for informing health
authorities of the outcome of coroners' inquests.
These developments should improve the quality of the

information provided by those who certify the causes of
stillbirths and infant deaths and thus enhance the value of the
vital statistics based on these certificates and published
regularly by the Office of Population Censuses and Surveys.
In addition, improved pathological investigation of stillbirths
and infant deaths is needed for regionally based epidemio-
logical surveys. Over the past decade there have been repeated
calls for these developments,2' but only a minority of English
regions have responded; the Northern region has the longest
established survey5 and the only one now covering stillbirths
and all infant deaths routinely. The government has now
asked the NHS Management Executive to ensure that all
regions have surveys in place by April 1991.

Regions should adopt the schemes for classifying and
tabulating stillbirths and neonatal deaths which have been
agreed and published jointly by representatives of the surveys
in the Northern region and Scotland.i8 For its part the
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government will have to make it clear that it intends to require
NHS hospital trusts and private hospitals to provide data
within the hospital episode system9 because these are required
to generate denominators for the epidemiological surveys that
regions are being required to set up. Regional epidemiological
surveys are seen by the government to be not only invaluable
for surveillance and a guide to where action is needed but
also an essential precursor to introducing multidisciplinary
confidential inquiry into particular categories of stillbirths
and infant deaths. A working group is being set up by
the chief medical officer to consider what form this might
take.

In any inquiry process some categories of death-such as
haemolytic disease, trauma, or respiratory distress in babies
weighing more than 1000 g-might be studied as uncon-
trolled case series to assess whether care known to reduce the
risk of death from these causes had been provided. Other
categories-such as unexpected antepartum deaths of norm-
ally formed fetuses-would be more profitably investigated in
case-control studies until more is understood about the
underlying pathological processes and the means of suc-
cessfully interrupting them.'0 Those collaborating in the
Northern region have already embarked on several such
studies, and this would be a sensible place to pilot plans for
any national confidential inquiry while other regions establish
comparable surveys to ensure valid interregional comparisons
and cross regional sampling of particular categories of death.
The government concludes the summary of its response to

the Social Services Committee's report by expressing its belief
that its initiatives will help to ensure that infant mortality
becomes as low as possible. It does not refer to the possibility
that striving for the highest possible rates of survival, while
securing normal lives for many children who might otherwise
have died, may also have tragic consequences for some other
children. The rate of cerebral palsy among children who were

born weighing less than 2500 g has risen in all of the
populations for which data are available,"'-14 and the overall
rate of cerebral palsy in Sweden is now higher than at any time
since records began. The government must accept that these
and other children should be seen as the casualties of policies
designed to ensure that infant mortality becomes as low as
possible. It has an immediate duty to ensure that these
children and their families receive the support they require to
help them cope with the consequences of their disabilities. It
has a further duty to ensure that the necessary data are
available to monitor trends in cerebral palsy and other forms
ofimpairment and to support the research required to identify
ways of reducing the risk not only of infant death but also of
serious impairment in children.
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Radiology about to go digital

Exciting new technology must be carefully evaluated

Computed tomography, radionuclide scanning, digital sub-
traction angiography, and magnetic resonance imaging
account for up to one third of examinations in modern
radiology departments: they yield digital data, giving
measurements of physical values from which images are
constructed. At present these images are printed on film.
The technology now exists to transform other examinations
into digital procedures. Computed radiography is a Japanese
innovation that replaces x ray film with a reusable phosphor
material.' 2 After exposure with conventional radiographic
equipment the phosphor sheet is removed from its cassette
and scanned to convert the stored image into digital data. The
system is more sensitive than film, and more tolerant of
incorrect exposure; the procedure entails less radiation and,
theoretically, no chemicals and no film.

Linking imaging technology in a computerised network
that would allow radiologists and doctors in clinics and
operating theatres to deal exclusively with digital images on
television systems has long been a pipe dream.34 In the early
days, however, few people fully appreciated the true scale of
the undertaking. The London Stock Exchange now generates
350 megabytes of data from each day's trading; a fully digital
radiology department in a typical hospital might easily
produce 2 gigabytes-nearly six times more.

Single full sized optical disks are inadequate for storing

such huge amounts of image data. Optical jukeboxes have
been devised to handle 90 or more disks, and there is now the
prospect of optical tape that might store a terabyte of data (1
million megabytes) on a single reel. In a hospital with a fully
digital radiology system thousands of images from hundreds
of patients would need to be instantly available for viewing in
dozens of locations. This would give rise to enormous
problems with data traffic. Laying down standards and
finding ways for existing and future equipment-even from a
single manufacturer-to communicate in the same language is
difficult and costly. The many technical problems have been
studied intensively, mostly in the United States.56 The work
has been largely conducted by psychiatrists, computer
scientists, and engineers.
As solutions appear for technical problems formidable

pressure to implement the new technology becomes inevitable
-rather like the pressure to introduce a wonder drug that is
not yet available for clinical use. This is of special concern to
hospitals that are rebuilding or planning for the future and
have to consider the prospects for installing a complete
network. They need to exercise caution and restraint. There is
a sharp contrast between the missionary zeal of those who are
frustrated with film but have had no practical experience
with the new systems and the realism of established research
teams.

340 BMJ VOLUME 299 5 AUGUST 1989


