
Archives ofDisease in Childhood 1992; 67: 770-774

ORIGINAL ARTICLES

Fetal abnormality: an audit of its recognition
and management

Northern Regional Survey Steering Group

Abstract
A voluntary survey set up by local clini-
cians has documented all lethal abnor-
mality in a geographically defined area of
northern England where there were
361 037 registered births between 1982
and 1990, and monitored the incidence of
all significant physical abnormality since
January 1984. The survey aims to m*in-
tain a register of all pregnancies where an
abnormality is suspected before birth,
and those where an abnormality is only
identified after birth, together with a
record of how the diagnosis was est-
ablished. Information on management
and outcome a year after birth is also
collected.
Nearly half the total decline in perina-

tal mortality in the region between 1982
and 1990 is accounted for by an increase
in the antenatal recognition of lethal
abnormality, isolated hydrocephalus, or a
neural tube defect and subsequent termi-
nation of pregnancy. Although the
reporting of many non-lethal conditions
was incomplete during the pilot study in
1984, it has become progressively more
complete since then. The number of cases
confirmed postnatally varied little
between units between 1985-9, but audit
showed that the proportion recognised
antenatally varied fivefold for reasons
unconnected with unit size or the amount
of antenatal ultrasound work done. For a
number of serious conditions more than
10% of all antenatal diagnoses were com-
pletely wrong.
Survey data are, for the first time,

making it possible to monitor the accu-
racy of the ultrasound-based screening
and diagnostic services for identifying
specific fetal abnormalities. They are also
providing clinicians with an invaluable
confidential database of a whole region's
coliective experience of dealing with com-
plex fetal abnormality.
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Antenatal ultrasound screening, and other
techniques for assessing fetal wellbeing, have
developed very rapidly in the last 10 years.
Sonar screening has been bringing to light
abnormalities that had not previously been
recognised before birth, but little was known
about the reliability of prenatal recognition in
routine clinical practice. False positive and

false negative diagnoses are almost inevitable
with any newly developed screening test, but
the only available information on these risks
was coming from a small number of national
referral centres with a concentration of spe-
cialist experience but an ill defined catchment
population. Equally little was known about
the efficacy of the services available at district
level or the impact the services were having on
pregnancy outcome.
A voluntary, collaborative, mortality survey

in the region had shown that a fifth of all peri-
natal death, and a third of all later death in
the first year, was due to fetal abnormality.'
Spurred by the success of that continuing
study, the regional specialist subcommittees of
the regional medical committee agreed to
launch a parallel survey of fetal abnormality in
order to address some of these questions. Our
conclusions, based on data collected since the
launch of the full survey in 1985 supple-
mented by information on lethal abnormality
for the period 1982-4, are summarised in this
paper.

Methods
The Northern Regional Health Authority,
with a population of approximately three mil-
lion, covers the counties of Northumberland,
Durham, Cumbria, Cleveland, and Tyne and
Wear. It is served by 19 consultant staffed
maternity units and five small independent
general practitioner units, responsible for
delivering 40 000 babies each year. Very few
of the mothers resident in the region receive
any of their maternity care outside the region
either in Scotland, Yorkshire, or the North
Western Regional Health Authority. All the
19 units now have comprehensive antenatal
ultrasound facilities (although the way these
are structured varies widely) and there is also
a regional referral service available to consul-
tants anxious to obtain a 'second opinion'.

DATABASE
The survey aims to collect confidential infor-
mation on all babies with a significant congen-
ital abnormality born since December 1984 to
mothers resident in the Northern Regional
Health Authority at the time of delivery (even
if delivery took place outside the region). The
survey is interested in all suspected fetal
abnormality, even if no abnormality is con-
firmed after delivery, and in any significant
abnormality identified for the first time after
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birth. A description of how the survey op-
erates was recently given at a study group
organised by the Royal College of Ob-
stetricians.

Cases are generally notified by the consul-
tant first made aware of the diagnosis (usually
an obstetrician, paediatrician, paediatric sur-
geon, or radiologist) or their office staff. Other
cases are notified by the cytogeneticists and
pathologists. Necropsy data are usually avail-
able on file for children who died, and infor-
mation on management and outcome (includ-
ing disability) at 1 year of age in those who
survived. Duplicate notification is not a prob-
lem because there are built-in mechanisms to
prevent registration being duplicated - such
reports often serve to provide further informa-
tion on the progress of the cases known to the
survey, and help to ensure complete surveil-
lance.

CONFIDENTIALITY
No information capable of identifying any
individual doctor or patient is transferred to
the survey's computerised database. Postcode
data and information on where each individ-
ual patient was originally booked for delivery
are shown on certain of the confidential tabu-
lar check lists, but the steering group hold this
information in strict confidence. Routine
printed narrative listings of all cases with a

specified diagnosis (or suspected diagnosis)
and their outcome are available, however, on

request, as are listings of all cases booking for
delivery in a specified unit. The study has the
approval of the ethics committee in each dis-
trict.

VALIDATING THE SURVEY REGISTER
Cross checks were undertaken on all data col-
lected during the first four years after the for-
mal launch of the full survey.2 Cross checks
with the information forwarded on district
health authority SD56 returns to the Office of
Population Censuses and Surveys (OPCS)
showed an almost complete match in respect
of the number of registered births associated
with a neural tube defect, isolated congenital
hydrocephalus, exomphalos, rectal atresia,
and cleft lip and palate.3 For all other condi-
tions notifications to the regional survey sig-
nificantly outnumbered those submitted to
OPCS. Others have reported similar findings.4
Further confidential cross checks against the
mandatory OPCS 'termination of pregnancy'
returns,5 against the regional health author-
ity's database of all surgical activity, against
the Registrar General's records of stillbirth
and death in the first year of life, and against
the region's own 'perinatal' mortality survey'
have confirmed the completeness of case

ascertainment.

LETHAL ABNORMALITY
For this report liveborn babies were classified
as dying with a lethal malformation if they
died as a direct result of a congenital abnor-
mality within one week of birth, but stillborn
babies and fetuses terminated because of
abnormality were only classified as having a

lethal defect if they had anencephaly,
hypoplastic left heart syndrome, proved pul-
monary hypoplasia6 associated with hydrops
or a major structural of skeletal abnormality
(but not merely as a consequence of prema-
ture rupture of membranes), functional renal
agenesis, or a chromosome abnormality sel-
dom associated with sustained survival (such
as polyploidy or an autosomal trisomy other
than trisomy 21). Fetuses with a nuchal cystic
hygroma or g aiy yphangiectasia were
.e&Iifed7iom this analysis because almost all
these fetuses die or abort spontanecuisly
before-28 weeks' gestation.7

Results
An analysis has now been undertaken of all
returns on babies born to mothers resident in
the region between 1985 and 1989 inclusive.2
There were 201787 registerable births in that
five year period. Information is available on all
abnormalities identified at delivery or within
one year of birth, and on the management and
progress of all liveborn children in the first
year of life. Using this information it is now
possible to assess the efficacy of the antenatal
techniques now being developed to screen for
significant congenital fetal abnormality.
Additional data on all perinatal deaths and on
all pregnancies terminated because of proved
fetal abnormality between 1982 and 1984 and
in 1990 show the impact of antenatal diagno-
sis on perinatal mortality over a nine year
period.

PERINATAL MORTALITY
The fall in perinatal mortality in the region
between 1982 and 1990 (11-7 falling to 8-1
deaths per thousand births) paralleled that
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Figure 1 Neural tube defects, congenital hydrocephalus,
and other lethal fetal abnormality in the Northern region
1982-90, their increasing antenatal recognition, and the
impact of this on perinatal mortality.
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seen elsewhere in England and Wales.
However while 23% (105/462) of all perinatal
deaths in the region were classified as due to a
congenital malformation in 1982, this was
true of only 14% (46/331) of deaths in 1990.
Almost half the decline in perinatal mortality
seen in that nine year period is therefore due
to a reduction in the number of registered
births associated with a severe fetal abnormal-
ity,' and fig 1 shows that most of this latter
decline is due to an increase in the number of
pregnancies terminated because of fetal
abnormality rather than a decline in the pro-
portion of babies conceived (or, to be more
precise, surviving spontaneously into the sec-
ond half of pregnancy) with hydrocephalus, a
neural tube defect, or a lethal abnormality as
previously defined. The increased antenatal
recognition of neural tube defects accounts for
only part of the observed decline in register-
able perinatal death.

THE ACCURACY OF ANTENATAL
IDENTIFICATION
The table shows the extent to which certain of
the commoner and more serious abnormali-
ties are currently being recognised before
birth in the Northern region. Serum a-feto-
protein screening is little used in the region at
present, so the results show what was
achieved by the routine clinical service using
sonar screening supported by selective amnio-
centesis in a region where most primary
screening is done in a range of relatively small
district maternity units (although a regional
referral service also exists). The antenatal
recognition of many conditions did not
change substantially over this time but the
recognition of a few conditions, such as
hypoplastic left heart, diaphragmatic hernia,
and functional bilateral renal agenesis
increased substantially.
The prospective nature and the size of this

regional register make it possible, however, to
assess not only the number of 'false negative'
assessments, but also the risk of 'false positive'
assessment. Thus, for example, although ante-
natal ultrasound assessment identified almost
30% of babies with duodenal atresia, there
were quite a number of 'false positive' diag-

Frequency and accuracy with which routine antenatal care detected certain selected fetal
abnornalities before the start of delivery in the Northern region 1985-90 (prevalence and
rate of detection per 1000 fetuses)

Nature offetal abnormality Prevalence Detection Odds of being
rate* unaffected given

a positive report

Central nervous system abnormality:
Spina bifida without anencephaly 1-03 605 1:40
Anencephaly 0-83 988
Isolated hydrocephalus 0 31 651 1:10
Isolated encephalocele 0 11 682 1:15
Holoprosencephaly 0-08 632 1:19

Other abnormality:
Abdominal wall defect 0-59 661 1:78
Diaphragmatic hernia 0 35 100 1:7
Functional renal agenesis 0-25 490 1:12
Non-immune hydrops fetalis 0-21 760 1:26
Lethal short limbed dwarfism 0 17 588 1:5
Bladder outlet obstruction 0 16 433 1:3
Hypoplastic left heart 0-15 194
Duodenal atresia 0 11 286 1:1*5

*Excluding the 1% of mothers who were not scanned before 24 weeks' gestation.
tSee text for a definition of what constituted a 'false positive' diagnosis.

noses and, as a result, given the relative rarity
of duodenal atresia (one in every 10 000
births), positive antenatal ultrasound diagno-
sis was almost as likely to be wrong as right.
For a number of other serious conditions
more than 10% of all antenatal diagnoses
were entirely wrong (table).
A pragmatic definition of what constitutes a

false positive diagnosis was used for this anal-
ysis. A case was not so classified, even if the
diagnosis made before birth was entirely
wrong, if the error did not significantly alter
prognosis or management. Thus a fetus sus-
pected of having anencephaly was not, for this
purpose, considered to have been misdiag-
nosed merely because the fetus was eventually
shown to have severe cranial clefting due to an
amniotic disruption sequence; neither was the
fetus of a mother transferred to a referral cen-
tre for delivery because of a suspected
diaphragmatic hernia merely because the baby
was found to have cystic adenomatoid malfor-
mation of the lung at delivery. Other cases
were more difficult to classify. For the present
analysis a child antenatally suspected of hav-
ing bilateral hydronephrosis due to pelvi-
ureteric junction obstruction was not classi-
fied as misdiagnosed if further investigation a
month after birth revealed bilateral grade 3
reflux without obstruction, but another child
with a similar antenatal diagnosis was so clas-
sified when posterior urethral valves and
obstructive nephropathy were identified seven
weeks after birth because this substantially
changed the prognosis; a more precise antena-
tal diagnosis would also have altered immedi-
ate management after delivery as well. The
consistent classification of antenatally sus-
pected urological abnormality was often diffi-
CUlt8 9 and always somewhat subjective; luckily
few such problems of classification were
encountered with other areas of antenatal
diagnosis.

ANTENATAL RECOGNITION RATES
Over the five year period 1985-9 the number
of postnatally confirmed fetal abnormalities
reported to the survey rose slowly. The num-
ber of confirmed abnormalities for 1988-9 is
at present 10% higher than for 1985-6,
despite the fact that there has been more
scope for abnormality to be recognised and
reported in the older children. District rates
also differ and, as the threshold for registra-
tion (designed to eliminate the inclusion of
minor abnormalities) has remained constant,
it has to be concluded that a degree of under
reporting still exists.
One area currently being addressed is the

reporting of children with cardiac anomalies
(but no other congenital abnormality) only
referred for specialist assessment more than
four weeks after birth. Because the reporting
of such cases is known to be variable and
incomplete at present all such cases have been
excluded from the analysis that follows. When
such cases are excluded it is seen that between
1 1 and 1-7% of all babies are currently being
reported to the survey (fig 2). Only one unit
falls outside this range, and that is a unit from
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Figure 2 Significant postnatally confirmedfetal abnor-
mality registered with the survey within one year of birth
(excluding isolated cardiac abnormality only referredfor
specialist assessment more thanfour weeks after birth), and
the extent to which such cases were identified before birth in
the 19 consultant maternity units in the Northem region in
1985-9. Under reporting is suspectedfrom one unit
(marked with an open circle) because of the cross referral of
patients into an adjoining region.

which some under reporting was to be
expected because of the frequent cross referral
of patients into an adjoining region both for
obstetric and for paediatric care.

By contrast, the proportion of cases where a

significant postnatally confirmed abnormality
was suspected and reported before birth var-

ied fivefold (fig 2), and checks after delivery
have confirmed that this was not merely due
to a failure to report the antenatal recognition
of some problems to the survey. Maternity
units in the region clearly vary in the success

with which they identify fetal problems ante-
natally, and the variation does not seem to be
linked to unit size, to the type of equipment in
use, or to the amount of antenatal ultrasound
work done. Units with a policy of offering
every mother at least one full and detailed
fetal ultrasound scan at about 18 weeks' ges-
tation achieved very much higher 'pick-up'
rates than other units that sometimes under-
took more ultrasound work in total, but
lacked a structured approach to the timing of
this assessment. However this only accounted
for a small proportion of the interunit varia-
tion.

Discussion
Unlike other European malformation regis-
ters,'0 11 this continuing survey has, from the
outset, sought information on the outcome of
late spontaneous miscarriage, and on the out-
come of termination of pregnancy associated
with fetal abnormality, as well as in all regis-
tered births where there is a significant con-

genital abnormality. The survey also collects
information on how these diagnoses were

made and on the management of the babies
both before birth and for at least the first year
of life after birth, together with information on

the extent to which registered survivors are

disabled or handicapped when 1 year old.
Without comprehensive data of this nature,

collected from a wide range of sources and
carefully validated for accuracy, it will never
prove possible to assess the efficacy of the
antenatal and neonatal techniques now being
developed to screen for significant congenital
fetal abnormality (structural, metabolic, or
genetic in origin) either during pregnancy or
in early infancy.
Had the antenatal diagnostic ability of every

unit in the region matched that of the best, a
hundred more significant antenatal diagnoses
would have been made in the region each year
in the last five years. The three units with the
highest rate of antenatally suspected abnor-
mality (fig 2) achieved as high an antenatal
recognition rate as in the recently reported
prospective study over six years from teaching
hospitals in Belgium'2 once allowance is made
for differences in the way non-specific cardiac
and renal tract dilatation were classified. A
more recent study of 8700 mothers from
Luton reported an even higher antenatal
recognition rate (10 cases per 1000 births) in
1988 and 1989.'3 This may be a chance find-
ing from a fairly small study sample, but it
could also reflect the continuing secular rise in
the rate of antenatal diagnosis seen in this
region over the last six years. It certainly l!
seems clear that maternity units should cur-l
rently be striving to achieve an antenatal
recognition rate of between eight and 10 post-
natally confirmed cases per 1000 births in any
community based population study.
A system that allows units to compare their

antenatal pick-up rate with that of other com-
parable units should facilitate audit. A mecha-
nism that ensures that those involved in ante-
natal assessment get to hear of the final
outcome of those cases they did (and did not)
suspect antenatally should further improve the
quality of antenatal assessment. Given the
multidisciplinary nature of much modem
medicine this is never going to be easy, espe-
cially where a baby may well be diagnosed in
one hospital, delivered in a second, and
treated in a third before, perhaps, dying in a
fourth. We believe our voluntary collaborative
survey provides such a mechanism: the next
aim must be to enhance the region's facilities
for subjecting all fetuses where pregnancy is
terminated to more comprehensive assess-
ment after delivery,'4 and to speed up the
operation of the survey's feedback loop.
The present survey is unique in providing

information from which it is possible to calcu-
late the risk of specific antenatal findings lead-
ing to a false positive diagnosis, as well as a
false negative diagnosis. Furthermore, as
abnormalities are registered with the survey as
soon as they are suspected antenatally, and
before the outcome is known, there is little
risk of bias entering into the collection of
these data. Several reports of the sensitivity
and specificity of 'routine' antenatal ultra-
sound have appeared recently based on the
study of a few thousand patients; no such
study can hope to define the risk of falsely
diagnosing the presence of any relatively rare
condition antenatally with accuracy. The table
shows that for certain conditions this risk is far
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from negligible. Nevertheless, it is clear that,
while antenatal diagnosis is often imprecise,
there have been relatively few cases where
serious abnormality was suspected antenatally
but no serious abnormality existed at birth. It
is becoming clear, however, that minor
degrees of tissue oedema, as seen in babies
with a cystic hygroma, may resolve sponta-
neously. Mistakes have been made in attempt-
ing to determine whether any kidneys exist
where there is severe oligohydramnios, and it
is clear that no pregnancy should be termi-
nated because of suspected renal agenesis on
the basis of a single scan however carefully it
is undertaken. The early diagnosis of heredi-
tary neonatal polycystic kidney disease can be
difficult because renal enlargement and distor-
tion may become obvious only late in preg-
nancy. Minor renal tract dilatation is not
always confirmed at birth, and the accurate
antenatal assessment of many cardiac abnor-
malities is not yet always possible, particularly
where fetal visualisation is poor. The recom-
mendations of the Joint Study Group on Fetal
Abnormalities are apposite here.'5
Four hundred and seventy four pregnancies

were terminated because of proved fetal
abnormality between 1985 and 1989. This
represents 1-4% of all the terminations under-
taken on mothers resident in the region dur-
ing this time. Two hundred and thirty five of
these fetuses were classified as having a lethal
abnormality (using the working definitions
given earlier) and another 199 had spina
bifida or isolated hydrocephalus (fig 1). Other
terminations were undertaken for conditions
that normally cause midtrimester fetal loss,
such as cystic hygroma (n=22); the remainder
had abnormalities that would have caused a
varying degree of disability such as Down's
syndrome (n=37), Klinefelter's syndrome
(n=4), Duchenne muscular dystrophy (n=3),
cystic fibrosis (n=3) or the like. Only 23% of
the babies with a lethal abnormality had a
condition currently detectable by chorion vil-
lus sampling. A comparison of these figures
with OPCS data on termination of pregnancy5
suggests that all but eight of the 147 NHS ter-
minations undertaken for any reason after
more than 19 weeks' gestation on mothers
normally resident in the region were under-
taken for proved fetal abnormality.
The value of perinatal mortality as a 'per-

formance indicator' by which to monitor the
quality of any maternity service' is limited.
Analyses of the type shown in fig 2 show one
way forward. Information of this nature is
now beginning to provide clinicians with qual-
itative and quantitative feedback on their
antenatal screening services, and we believe

that the cost of the present survey justifies
itself on this count alone. Such information
(see table) is also now beginning to help clini-
cians across the region to know how much
weight to give to individual antenatal ultra-
sound observations.

This voluntary collaborative survey has only been made possi-
ble by the support of obstetricians and paediatricians through-
out the region, and the active help of many consultant radiolo-
gists. Radiographers have helped to secure case notification in
many districts, and the part played by clinical secretaries also
deserves recognition. The support of district medical officers
and their staff, and the collaboration of the three regional cyto-
genetic laboratories, is also gratefully acknowledged.
The continuing study is managed on behalf of all maternity

unit staff in the region by a steering group comprising Mr A F
J Atkins, Professor J M Davison, and Mr A S McIntosh, con-
sultant obstetricians, Dr E Dillon, Dr T G Girdwood, and Dr
P G Rose, consultant radiologists, Mr J E S Scott, paediatric
surgeon (chainnan), Dr S Hunter, paediatric cardiologist,
Professor J Burn, consultant geneticist, Dr E N Hey, Dr A P
Kenna, and Dr SW Richmond, consultant paediatricians.
The group would particularly like to acknowledge the dedi-

cation and drive Mrs M Renwick has shown in coordinating all
the information coming into the survey office since the start of
the pilot survey in 1984 (and for charming the remaining
essential information out of clinicians when it did not reach the
survey office spontaneously!). They are also extremely grateful
to Miss K Denham at the regional health authority for the skill
and flair she showed in handling the computerisation of the
complex information generated by this continuing study, the
regional medical officer and information services manager for
sustained encouragement and support, and OPCS for help
with data cross validation.

This report was prepared for the steering group by Dr Hey.
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