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Foreword
I am delighted to be able to record my thanks for the 2012 congenital anomaly statistics
report. BINOCAR should be congratulated on producing this detailed and comprehensive
report. This year sees further progress towards a single national congenital anomaly register for
England, building on the expertise of five regions contributing to this year’s summary.
The report is extremely useful and its careful interpretation allows us to base public health and
health care policy on robust scientific evidence. For example, the finding that 22% of all infant
deaths are due to congenital anomalies emphasises the importance of developing national
prevention and management policies. The comparisons with Europe are also very instructive.
It is also clear from this report that antenatal scanning detects some conditions more accurately
than others. This knowledge facilitates improved counselling for women and their partners when
taking up the offer of a screening test.
Of particular interest to me are the findings relating to the National Down Syndrome Cytogenetic
Register; these data allows us to assess national policy. They show that the birth prevalence of Down
syndrome is consistent across all regions of England and Wales once differences in maternal age are
taken into account. However, there are marked geographical differences in the percentage of
babies with Down syndrome being diagnosed before birth. This sort of comparative information
allows national and regional screening teams to explore the reasons for these variations.
Advances in genomic technologies are leading to rapid developments in screening and diagnosis.
The data in this and future reports will illustrate to families and health professionals the impact of
these changes.
Dr Anne Mackie
Director of the UK National Screening Committee
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Executive Summary
Introduction
 This report collates data from six BINOCAR regional congenital anomaly registers, which
together cover 36% of the births in England and Wales, to provide an estimate of the birth
prevalence1 of congenital anomalies nationally. More detailed information is available from
the website (www.binocar.org).
 Information from the National Down Syndrome Cytogenetic Register (NDSCR) for England
and Wales and from the cleft lip and palate (CRANE) database for England, Wales and
Northern Ireland are presented separately.
Chapter 1: Prevalence of congenital anomalies
 In 2012, there were 5,911 cases (live births, fetal deaths and terminations) with one or more
congenital anomaly notified to six BINOCAR registers (East Midlands & South Yorkshire;
Northern England; Oxfordshire, Berkshire & Buckinghamshire; South West England; Wessex;
and Wales).
 The provisional birth prevalence for 2012 was 227 per 10,000 total births (1 in 44 total
births). However, in previous reports about 7% of cases are only confirmed by the registers
over two years after their birth. Including these late notifications, by increasing the number
of cases reported by 7% would result in a predicted total birth prevalence of 243 per 10,000
total births (1 in 41 total births) equivalent to 17,800 cases with one or more congenital
anomaly in the whole of England and Wales in 2012.
 The birth prevalence of congenital anomalies decreased slightly from 250 per 10,000 total
births in 2011 to 243 per 10,000 total births predicted for 2012.
 Significantly increasing trends can be seen in neural tube defects (5% per year) and
respiratory anomalies (7%), and significantly decreasing trends in limb reduction anomalies
(8%) and oro-facial clefts (4%).
Chapter 2: Timing of diagnosis and outcome
 Sixty-one percent of cases, for whom the time of diagnosis was known, were prenatally
diagnosed in 2012.
 Of the pregnancies in which an anomaly was suspected prenatally, 45% resulted in a
termination of pregnancy. Seventy-eight percent of cases with chromosomal anomalies and
32% of cases with non-chromosomal anomalies resulted in a termination of pregnancy.
 Of the live born postnatally diagnosed cases, where the time of diagnosis was known, 69%
were diagnosed at birth, 8% were diagnosed in the 1st week, 6% between the 2nd and 4th
weeks and 16% after the 1st month. Less than 2% of live births are diagnosed after 1 year of
age.
 There were significantly increasing trends in the percentage of prenatally diagnosed cases
with non-chromosomal anomalies (from 40% in 2007 to 45% in 2011) as well as in cases with
chromosomal anomalies (from 66% in 2007 to 73% in 2011).
 The overall rate of termination of pregnancy with fetal anomaly was 53 per 10,000 total
births (1 in 189 births). Chromosomal anomalies accounted for 25 terminations of
pregnancy per 10,000 total births (1 in 400 total births).

1

See Glossary for definition of birth prevalence. Anomalies may affect fetuses which result in late miscarriage
or termination of pregnancy and not a birth but are nevertheless included in the birth prevalence estimates.
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Chapter 3: The NHS Fetal Anomaly Screening Programme in England
 The target detection rates were achieved or exceeded for five out of the 11 FASP anomalies.
However, the percentage of prenatal diagnoses are likely to be underestimates of the true
detection rates as accurate adjustment cannot be made for women who declined or booked
too late for screening or for cases terminated for another severe anomaly found earlier.
Chapter 4: Key public health indicators
 The infant mortality rate in England and Wales in 2012 was 40 per 10,000 total births, of
which an estimated 22% had a congenital anomaly. The main congenital anomaly subgroups
contributing to infant mortality were congenital heart defects (43%), digestive system
anomalies (23%) and chromosomal anomalies (19%).
 Mothers who were between 25 and 29 years of age at delivery had the lowest birth
prevalence for all anomalies. The prevalence was higher in the under 20 age group and
considerably higher in the 40 and over age group, largely a consequence of the higher rate
of chromosomal anomalies in women aged 40 years and older.
Chapter 5: Geographical variations and comparison with EUROCAT registers
 There were regional differences in the reported birth prevalence of congenital anomalies
between the six registers. The birth prevalence for CARIS (Wales) and SWCAR (South West
England) were significantly higher and the birth prevalence for EMSYCAR (East Midlands &
South Yorkshire) and WANDA (Wessex) were significantly lower than the overall birth
prevalence. Although there are likely to be some regional variations in the true birth
prevalence of specific anomalies, the regional variation is thought to be largely due to
variations in case ascertainment at the time of data extraction for this report and variations
in the severity of the anomalies.
 The birth prevalence across the BINOCAR registers for all anomalies is 15% (95% CI: 11, 18)
lower than the average birth prevalence for all the other European congenital anomaly
registers (EUROCAT).
 The birth prevalence of respiratory anomalies (10 compared with 6 per 10,000 total births),
abdominal wall defects (9 compared with 5 per 10,000 total births) and chromosomal
anomalies (43 compared with 36 per 10,000 total births) were significantly higher in the
BINOCAR registers compared to the EUROCAT registers.
 The regional rates of termination of pregnancy with fetal anomaly in the BINOCAR registers
ranged from 43 per 10,000 total births (1 in 233 total births) to 67 per 10,000 total births (1
in 149 total births).
Chapter 6: Cluster analysis
 A total of six potential clusters were identified. However none of them were judged to be
clusters due to the differing aetiology of the anomalies in the cluster and the regional
disparity of the cases in one potential cluster. Clusters will continue to be monitored
annually.
Chapter 7: Spotlight on prenatal diagnosis
 The percentage of cases prenatally diagnosed varied according to the type of anomaly.
Abdominal wall defects, urinary anomalies and nervous system anomalies were prenatally
diagnosed in over 90% of isolated cases whereas only 10% of genital anomalies were
prenatally diagnosed, due to the defects being very small.
 There were significant increases in the percentage of cases being prenatally diagnosed
between 2008 and 2012 with isolated congenital heart defects and isolated limb anomalies.
 The decision to terminate was strongly associated with the severity of the anomaly.
Following a prenatal diagnosis, 71% of pregnancies affected with an isolated nervous system
11



anomaly were terminated whereas fewer than 3% of pregnancies affected by less severe
anomalies were terminated.
Prenatal diagnosis was not associated with improved survival, but this may be partly due to
more severe anomalies being detected prenatally.

Chapter 8: Disease specific registers – National Down Syndrome Cytogenetic Register (NDSCR)
 In 2012, there were 1,982 cases of Down syndrome (27 per 10,000 total births), 526 of
Edwards syndrome (7 per 10,000 total births) and 229 of Patau syndrome (3 per 10,000 total
births) in England and Wales.
 There is regional variation in the birth prevalence of Down, Edwards and Patau syndromes
with the south generally having higher birth prevalence than the north. This reflects the
different maternal age distributions between the regions. Following adjustment for
maternal age there was no difference in the birth prevalence of Down syndrome across
England and Wales.
 Sixty-four percent of cases of Down syndrome notified were diagnosed prenatally, compared
to 88% of Edwards syndrome and 93% of Patau syndrome cases.
Chapter 9: Disease specific registers – Cleft lip and palate (CRANE) database
 In 2012, the CRANE database registered 1,146 live born children with a cleft lip and/or
palate in England, Wales and Northern Ireland.
 The birth prevalence was highest in 2001, when 16.2 per 10,000 live births were reported to
be affected with cleft lip and/or palate. The lowest rate was in both 2010 and 2011, when
13.7 per 10,000 live births were reported.
 However, the lower rates between 2008 and 2010 should be interpreted with caution. As
primary surgical repairs usually take place between three months and two years after birth,
with some repairs taking place even later, the data for the latter years are likely to underrepresent the true number of cleft-affected births in England, Wales and Northern Ireland.
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Glossary
Term

Definition

18+0 to 20+6 weeks fetal
anomaly scan

A detailed ultrasound scan offered to all pregnant women and
undertaken between 18 weeks + 0 days and 20 weeks + 6 days, for
the purpose of assessing the fetus for structural anomalies.

95% confidence interval

This provides a range of values in which the true underlying birth
prevalence will fall 95% of the time.

Age-standardised ratio

A comparison of the number of observed cases in a population with
the number of expected cases if the age distribution were the same
as a standard population.

Amniocentesis

A method of prenatal diagnosis where a small amount of amniotic
fluid is taken and then tested for chromosomal abnormalities.

Antenatal/prenatal

The period from conception to birth.

Birth prevalence

The total number of cases of congenital anomaly (live births,
stillbirths, late miscarriages and terminations of pregnancy with
fetal anomaly) compared to the total number of births (live births
and stillbirths).

Births/total births

Live births and stillbirths.

Case

A baby/fetus with one or more congenital anomaly. Includes live
births, stillbirths, late miscarriages and terminations of pregnancy.

Case ascertainment

Proportion of notifications of congenital anomalies reported to the
registers out of all cases of congenital anomaly in the population.

Chorionic villus sampling

A method of prenatal diagnosis where a sample of the chorionic
villus (placental tissue) is taken and then tested for chromosomal
abnormalities.

Cluster

An aggregation of cases of congenital anomaly in time or place
which appears to be unusual.

Congenital anomaly

Any defect present at delivery, probably originating before birth,
and includes structural, chromosomal, genetic and biochemical
defects and malformations.

Cytogenetics

The study of chromosomes. Clinical cytogenetics is the study of the
relationship between chromosome aberrations and disease.

Infant mortality rate

The number of deaths of babies less than one year of age per 1,000
live births.

Isolated congenital anomaly

One anomaly or multiple anomalies within the same body system.

Late miscarriage

Late fetal deaths from 20-23 completed weeks of gestation.

Live birth

Delivery of an infant, which, after complete separation from its
mother, shows signs of life.

Multiple congenital anomalies

Two or more unrelated structural anomalies.
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Glossary cont’d
Term

Definition

Neonatal death

Death of a live born baby occurring before 28 completed days after
birth. Early = 0-6 completed days; Late = 7-27 completed days.

NHS Fetal Anomaly Screening
Programme

The Programme aims to set standards and oversee the
implementation of a good quality screening programme for all
pregnant women in England.

Prenatal diagnosis

A diagnosis made in a live fetus at any gestation.

Prenatal screening

Tests for identifying fetuses who may be at higher risk of certain
congenital anomalies (e.g. Down syndrome). Those women whose
pregnancies have been identified at higher risk of chromosomal
anomalies may opt for a diagnostic test such as chorionic villus
sampling (CVS) or amniocentesis.

Sequences

Pattern of multiple anomalies derived from a single known or
presumed prior anomaly, insult or mechanical factor.
This is the definition EUROCAT uses and includes the following
congenital heart defects:

Severe congenital heart
defects (CHD)









Common arterial truncus
Transposition of great vessels
Single ventricle
Atrioventricular septal defect
Tetralogy of Fallot
Triscuspid atresia and stenosis
Ebstein’s anomaly








Pulmonary valve atresia
Aortic valve atresia/stenosis
Hypoplastic left heart
Hypoplastic right heart
Coarctation of aorta
Total anomalous pulmonary
venous return

Stillbirths

Late fetal deaths from 24 completed weeks of gestation. The baby
is born showing no signs of life.

Termination of pregnancy
with fetal anomaly

Term used to describe the deliberate ending of a pregnancy with
the intention that the fetus will not survive and which is carried out
when the fetus is diagnosed prenatally as having a major congenital
anomaly.

Ultrasound scan

A medical, non-invasive investigative screening examination which
uses ultrasound to create real-time images on a monitor.
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Incidence and birth prevalence
Incidence is the total number of ‘new’ cases of disease occurring in a population in a specified time
period, whereas prevalence is the total number of ‘all’ cases in a population at one point in time.
Conventionally, as in this report, congenital anomaly registers report prevalence estimates. This is
because it is not possible to ascertain all ‘new’ cases of any particular anomaly, as a proportion of
pregnancies affected with an anomaly will miscarry spontaneously before being diagnosed. We also
do not have a population estimate of the total number of pregnancies at risk of being affected by an
anomaly due to miscarriages and terminations of pregnancy. Therefore congenital anomaly registers
report prevalence estimates per 1,000 or 10,000 total births (live and stillbirths). By convention
these are referred to as birth prevalence estimates even though the pregnancy may not result in a
‘birth’ because of late miscarriage or termination of pregnancy.
Calculation of birth prevalence and their 95% confidence intervals:
Birth prevalence =

Number of cases (live births + stillbirths + late miscarriages + TOPFAs)
x
Number of births (live births+stillbirths)

Lower 95% confidence limit =

Upper 95% confidence limit =

(

2
1.96
− √number of cases + 0.02)
2

number of births
(

2
1.96
+ √number of cases + 0.96)
2

number of births

10,000

x 10,000

x 10,000

The confidence intervals are calculated using the Poisson distribution.2

2

Bégaud B, Martin K, Abouelfath A, Tubert-Bitter P, Moore N, Moride Y. An easy to use method to
approximate Poisson confidence limits. European Journal of Epidemiology 2005; 20:213-216.
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Abbreviations
Abbreviation

Meaning

ASR

Age-standardised ratio

BINOCAR

British Isles Network of Congenital Anomaly Registers

CARIS

Congenital Anomaly Register and Information Service (for Wales)

CAROBB

Congenital Anomaly Register for Oxfordshire, Berkshire &
Buckinghamshire

CRANE

The Craniofacial Anomalies Network

CVS

Chorionic villus sampling

EMSYCAR

East Midlands & South Yorkshire Congenital Anomalies Register

EUROCAT

European Surveillance of Congenital Anomalies

FASP

Fetal Anomaly Screening Programme

LB

Live birth

Misc

Miscarriage

NCAS

National Congenital Anomaly System

NDSCR

National Down Syndrome Cytogenetic Register

NHS

National Health Service

NorCAS

Northern Congenital Abnormality Survey

ONS

Office for National Statistics

PHE

Public Health England

SB

Stillbirth

SWCAR

South West Congenital Anomaly Register

TOPFA

Termination of pregnancy with fetal anomaly

WANDA

Wessex Antenatally Detected Anomalies Register
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Introduction
This will be the last report to be published in its current format from the British Isles Network of
Congenital Anomaly Registers (BINOCAR), a group of regional and disease-specific registers
collecting information about congenital anomalies occurring in England, Ireland, Scotland and Wales.
Since the inception of BINOCAR in 2002 we have been trying to expand the coverage of the regional
registers in England to 100%, investigating new avenues of funding and raising the profile of the
congenital anomaly data collection with the Department of Health in England.
In 2011, the Healthcare Quality Improvement Partnership (HQIP) funded the BINOCAR Hub to
provide national surveillance based on those areas covered by a regional congenital anomaly
register. Since April 2013, funding has come from Public Health England (PHE), whose current remit
is to establish a national data collection system using established regional registers and to develop
new registers in those areas in England not currently covered. As part of this process it is proposed
that all current register staff in England will move to PHE from 1st April 2015 and the BINOCAR Hub
will cease to function. BINOCAR are working closely with PHE to help facilitate this process and to
ensure that high quality congenital anomaly data is both maintained for established regions and
developed for new regional registers. New relationships with registers based in other home nations
will also need to be developed. Alongside the development of a robust national database for
England, BINOCAR will help to train new English register staff and to identify current and new
stakeholder groups to feed into the process. It is vital that the expertise of the BINOCAR network is
included in all new developments to prevent a recurrence of the problems identified with former
national data collection of congenital anomalies. Following the move from the BINOCAR Hub to
PHE, BINOCAR will no longer act in a data collection role but will focus on both an advisory role and
on producing high quality research and expertise in the area of congenital anomalies.
This report includes data from the following regional registers that are members of BINOCAR:
Congenital Anomaly Register and Information Service for Wales (CARIS, established in 1998);
Congenital Anomaly Register for Oxfordshire, Berkshire & Buckinghamshire (CAROBB, 2005 but has
data for Oxford from 1991); East Midlands & South Yorkshire Congenital Anomalies Register
(EMSYCAR, 1997); Northern Congenital Abnormality Survey (NorCAS, 1985); South West Congenital
Anomaly Register (SWCAR, 2002); Wessex Antenatally Detected Anomalies Register (WANDA, 1994).
These six registers cover 36% of the births in England and Wales.
This report also includes data from two national disease-specific registers: the National Down
Syndrome Cytogenetic Register (NDSCR), which collects data on Down (Trisomy 21), Edwards
(Trisomy 18) and Patau (Trisomy 13) syndrome for the whole of England and Wales (established in
1989), and the CRANE database, which collects data on cleft lip and palate for the whole of England,
Wales and Northern Ireland (2000). The data from these registers are presented in separate
chapters.
The European Surveillance of Congenital Anomalies (EUROCAT) collates and cleans the anonymised
data from the BINOCAR registers who are members of EUROCAT. The collated data are then sent to
the BINOCAR Hub for analysis. This report provides a comparison between the birth prevalence of
congenital anomalies in the BINOCAR registers and the birth prevalence in the other EUROCAT
registers.
Birth prevalence estimates, key public health indicators and prenatal diagnosis data for some of the
BINOCAR registers, as well as other European registers, can be found on the EUROCAT website
(www.eurocat-network.eu).
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Anomaly notifications are classified using the EUROCAT methodology (Guide 1.43), the exclusion list
for which is given in Appendix B, and the BINOCAR Coding Framework is given in Appendix C.

Aim of BINOCAR
The aim of BINOCAR is to provide continuous epidemiological monitoring of the frequency, nature
and outcomes of congenital anomalies for the population of the British Isles by means of national,
regional and disease-specific registers of congenital anomalies.

Objectives of BINOCAR
The objectives of BINOCAR are:
 Surveillance and analysis of congenital anomalies
 Monitoring and audit of healthcare provision, detection and outcomes for congenital
anomalies
 Provision of information to support planning and administration of the provision made for
health and social care for pregnancies and infants affected by congenital anomalies
 Medical research, approved by research ethics committees, into the causes and
consequences of congenital anomalies
 Provision of information to clinicians to support their clinical practice

Data collection, processing and validation
Congenital anomaly data are collected from a number of different sources, these include:
 Maternity units
 Neonatal units
 Diagnostic departments (paediatric, neonatal, clinical genetics, antenatal ultrasound, fetal
medicine, pathology)
 Cytogenetic laboratories
 NHS Trust/Heath Board IT departments
 Neighbouring regional registers
 Disease-specific registers
 Child health systems
 Local audit schemes
This multiple source reporting enables the BINOCAR registers to achieve the highest possible
ascertainment of congenital anomalies in their population.
Data are collected on all suspected and confirmed congenital anomalies identified in utero, at birth
or in childhood. In addition to live births and stillbirths affected by congenital anomalies,
information about terminations of pregnancy with fetal anomaly following prenatal diagnosis
(TOPFA) and late miscarriages (20-23 weeks gestation) where an anomaly is present, are also
collected.
BINOCAR collects information about the mother and child, including postcode of residence, mother’s
age, pregnancy length, pregnancy outcome, when and how the anomaly was identified and the
3

EUROCAT. EUROCAT Guide 1.4 and reference document. 2013. http://www.eurocat-network.eu/aboutus/
datacollection/guidelinesforregistration/guide1_4 [Accessed: 16/12/2014]
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details of each anomaly. Some identifiable information is collected on the mother and baby but only
enough information to enable regional registers to avoid duplicate registrations and for the
validation of cases, ensuring accurate matching between antenatally diagnosed anomalies and
postnatal notifications.
BINOCAR is authorised under Section 251 of the NHS Act 2006 to collect personal information
without individual consent (PIAG 2-08(e)/2002, CAG register of 2001-2008 approved applications).
This exemption was granted by the Confidentiality Advisory Group (CAG) and is renewed each year
following annual review.
All regional registers carry out their own validation checks on the data to identify missing data,
values lying outside the expected range and data items that are not consistent.

Data confidentiality
In line with the Disclosure Control Guidance for Birth and Death Statistics4, where appropriate,
statistics in this report will be disclosure-controlled to protect confidentiality. Data at the national,
combined register and individual register level are considered to be at low risk of deductive
disclosure, due to the large size of the at risk populations reported, so no suppression has been
applied.

Comparison of BINOCAR with National Congenital Anomaly Statistics (NCAS)
Trends in congenital anomalies cannot be obtained by comparing earlier data from the Office for
National Statistics National Congenital Anomaly System (ONS NCAS, which closed in 2010) with the
data in the BINOCAR annual reports. The birth prevalence estimates reported by BINOCAR were
consistently higher than those reported by NCAS due to active and multiple sources of
ascertainment methods used by BINOCAR.5
This was discussed in more detail in the 2009 Annual Report
(www.binocar.org/content/Annual_report_2009.pdf).

4

ONS Disclosure Control Guidance for Birth and Death Statistics, Code of Practice for Official Statistics, UK
Statistics Authority, January 2014. http://www.ons.gov.uk/ons/guide-method/best-practice/disclosurecontrol-policy-for-birth-and-death-statistics/index.html [Accessed: 16/12/2014]
5
Boyd PA, Armstrong B, Dolk H, Botting B, Pattenden S, Abramsky L, Rankin J, Vrijheid M, Wellesley D.
Congenital anomaly surveillance in England - ascertainment deficiencies in the national system. BMJ 2005;
330:27-9.
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Chapter 1: Prevalence of congenital
anomalies
1.1 Prevalence of congenital anomalies in 2012
In 2012, there were 5,911 cases with one or more congenital anomaly notified to the following
BINOCAR registers: Congenital Anomaly Register and Information Service for Wales (CARIS);
Congenital Anomaly Register for Oxfordshire, Berkshire & Buckinghamshire (CAROBB); East Midlands
& South Yorkshire Congenital Anomalies Register (EMSYCAR); Northern Congenital Abnormality
Survey (NorCAS); South West Congenital Anomaly Register (SWCAR); and Wessex Antenatally
Detected Anomalies Register (WANDA) (see Figure 1.1 for a map of the geographical reporting and
see Appendix D for a list of the geographical coverage of each register). This represents coverage of
36% of the total births in England and Wales.
Figure 1.1: Map of England and Wales showing geographical coverage of the registers included in this report

Of the 260,927 total births in the areas covered by the registers, there were 5,911 cases with one or
more anomaly, of which 4,368 were live births, 106 were stillbirths (24+ weeks’ gestation), 63 were
late miscarriages (20-23 weeks) and 1,374 were terminations of pregnancy with fetal anomaly at any
gestation (TOPFA). This gives a provisional overall birth prevalence of 227 per 10,000 total births
(95% CI: 221, 232). The provisional birth prevalence of chromosomal anomalies was 43 per 10,000
total births (95% CI: 41, 46) and for non-chromosomal anomalies was 184 per 10,000 total births
(95% CI: 178, 189).
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Seven percent of cases born in 2010 were notified to the registers after February 2013, which has
increased the birth prevalence of congenital anomalies in 2010 from 235 per 10,000 total births
stated in the 2011 report to 253 per 10,000 presented in this 2012 report. If the same level of late
notifications occurs, a more accurate estimate of the total birth prevalence for 2012 is 243 per
10,000 total births (95% CI: 237, 249), for chromosomal anomalies is 49 per 10,000 total births (95%
CI: 46, 51) and for non-chromosomal anomalies is 195 per 10,000 total births (95% CI: 190, 200).
Table 1.1 shows the number of cases and the birth prevalence for all congenital anomaly subgroups.
The most common congenital anomaly subgroup is congenital heart defects with 1,571 cases in 2012
(60 per 10,000 total births, 95% CI: 57, 63). However, after adjusting for late notifications, the birth
prevalence would be 64 per 10,000 total births (95% CI: 61, 67).
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Table 1.1: Number of cases, birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage: 36%
of births in England and Wales): 2012 (provisional due to late reporting of cases)
Congenital anomaly
Total births
All cases
Nervous system
Neural tube defects
Anencephalus and similar
Encephalocele
Spina bifida
Hydrocephalus
Microcephaly
Arhinencephaly/holoprosencephaly
Congenital heart defects (CHD)
Severe CHD
Common arterial truncus
Transposition of great vessels
Single ventricle
Ventricular septal defect
Atrial septal defect
Atrioventricular septal defect
Tetralogy of Fallot
Tricuspid atresia and stenosis
Ebstein’s anomaly
Pulmonary valve stenosis
Pulmonary valve atresia
Aortic valve atresia/stenosis
Hypoplastic left heart
Hypoplastic right heart
Coarctation of aorta

1

LB
259,714
4,368
266
56
6
6
44
84
34
1
1,322
465
10
90
15
652
208
83
99
16
10
90
16
26
51
9
98

Including chromosomal
Number
Birth prevalence per 10,000
total births [95% CI]
SB
Misc TOPFA
Total
1,213
..
..
260,927
..
106
63
1,374
5,911
226.5 [220.8, 232.4]
19
10
5
5
6
1
30
11
11
4
2
1
1
2
1
2

10
6
4
2
2
1
8
3
3
1
1
2
-

395
255
122
21
112
70
7
37
211
110
5
12
7
54
9
27
12
7
2
9
3
9
34
2
5

690
327
137
27
163
162
42
39
1,571
589
15
102
22
720
218
114
112
25
13
99
19
36
89
12
105

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
-=0
.. = Not applicable
LB = Live birth, SB = Stillbirth (24+ weeks), Misc = Late miscarriage (20-23 weeks), TOPFA = Termination of pregnancy with fetal anomaly
CHD = Congenital heart defects
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26.4 [24.5, 28.5]
12.5 [11.2, 14.0]
5.3 [4.4, 6.2]
1.0 [0.7, 1.5]
6.2 [5.3, 7.3]
6.2 [5.3, 7.2]
1.6 [1.2, 2.2]
1.5 [1.1, 2.0]
60.2 [57.3, 63.3]
22.6 [20.8, 24.5]
0.6 [0.3, 0.9]
3.9 [3.2, 4.7]
0.8 [0.5, 1.3]
27.6 [25.6, 29.7]
8.4 [7.3, 9.5]
4.4 [3.6, 5.2]
4.3 [3.5, 5.2]
1.0 [0.6, 1.4]
0.5 [0.3, 0.9]
3.8 [3.1, 4.6]
0.7 [0.4, 1.1]
1.4 [1.0, 1.9]
3.4 [2.7, 4.2]
0.5 [0.2, 0.8]
4.0 [3.3, 4.9]

Excluding chromosomal
Number
Birth prevalence per
10,000 total births [95% CI]
Total
..
..
4,790
183.6 [178.4, 188.8]
616
313
134
25
154
137
38
21
1,342
492
13
101
21
635
188
60
99
21
13
93
18
34
74
12
97

23.6 [21.8, 25.5]
12.0 [10.7, 13.4]
5.1 [4.3, 6.1]
1.0 [0.6, 1.4]
5.9 [5.0, 6.9]
5.3 [4.4, 6.2]
1.5 [1.0, 2.0]
0.8 [0.5, 1.2]
51.4 [48.7, 54.3]
18.9 [17.2, 20.6]
0.5 [0.3, 0.9]
3.9 [3.2, 4.7]
0.8 [0.5, 1.2]
24.3 [22.5, 26.3]
7.2 [6.2, 8.3]
2.3 [1.8, 3.0]
3.8 [3.1, 4.6]
0.8 [0.5, 1.2]
0.5 [0.3, 0.9]
3.6 [2.9, 4.4]
0.7 [0.4, 1.1]
1.3 [0.9, 1.8]
2.8 [2.2, 3.6]
0.5 [0.2, 0.8]
3.7 [3.0, 4.5]

Table 1.1 cont’d: Number of cases, birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage:
36% of births in England and Wales): 2012 (provisional due to late reporting of cases)
Congenital anomaly

1

Total anomalous pulmonary venous return
Patent ductus arteriosus as only CHD in term infants (GA 37+
weeks)
Respiratory
Choanal atresia
Cystic adenomatous malformation of lung
2
Oro-facial clefts
Cleft lip with or without cleft palate
Cleft palate
Digestive system
Oesophageal atresia with or without trachea-oesophageal
fistula
Duodenal atresia or stenosis
Atresia or stenosis of other parts of small intestine
Ano-rectal atresia and stenosis
Hirschsprung’s disease
Diaphragmatic hernia
Abdominal wall defects
Gastroschisis
Omphalocele
Urinary
Bilateral renal agenesis including Potter syndrome
Renal dysplasia
Congenital hydronephrosis
Bladder exstrophy and/or epispadias
Posterior urethral valve and/or prune belly
Genital
Hypospadias

Including chromosomal
Number
Birth prevalence per 10,000
total births [95% CI]
Misc TOPFA
Total
20
0.8 [0.5, 1.2]

Excluding chromosomal
Number
Birth prevalence per
10,000 total births [95% CI]
Total
19
0.7 [0.4, 1.1]

LB
20

SB
-

41

-

-

-

41

1.6 [1.1, 2.1]

36

1.4 [1.0, 1.9]

164
27
53
330
176
154
400

9
1
7
6
1
10

13
2
2
-

70
6
34
20
14
61

256
27
60
373
204
169
471

9.8 [8.6, 11.1]
1.0 [0.7, 1.5]
2.3 [1.8, 3.0]
14.3 [12.9, 15.8]
7.8 [6.8, 9.0]
6.5 [5.5, 7.5]
18.1 [16.5, 19.8]

231
25
58
344
187
157
424

8.9 [7.7, 10.1]
1.0 [0.6, 1.4]
2.2 [1.7, 2.9]
13.2 [11.8, 14.7]
7.2 [6.2, 8.3]
6.0 [5.1, 7.0]
16.2 [14.7, 17.9]

56

3

-

5

64

2.5 [1.9, 3.1]

57

2.2 [1.7, 2.8]

46
19
56
42
62
138
92
43
576
6
118
215
8
10
443
346

2
2
1
2
3
3
12
1
3
2
-

5
1
3
5
1
1
3
2

17
21
91
14
62
132
33
35
11
4
4
19
-

48
21
74
42
85
237
107
111
725
40
155
229
12
14
467
348

1.8 [1.4, 2.4]
0.8 [0.5, 1.2]
2.8 [2.2, 3.6]
1.6 [1.2, 2.2]
3.3 [2.6, 4.0]
9.1 [8.0, 10.3]
4.1 [3.4, 5.0]
4.3 [3.5, 5.1]
27.8 [25.8, 29.9]
1.5 [1.1, 2.1]
5.9 [5.0, 7.0]
8.8 [7.7, 10.0]
0.5 [0.2, 0.8]
0.5 [0.3, 0.9]
17.9 [16.3, 19.6]
13.3 [12.0, 14.8]

34
21
70
39
77
190
104
70
697
39
147
225
12
14
453
342

1.3 [0.9, 1.8]
0.8 [0.5, 1.2]
2.7 [2.1, 3.4]
1.5 [1.1, 2.0]
3.0 [2.3, 3.7]
7.3 [6.3, 8.4]
4.0 [3.3, 4.8]
2.7 [2.1, 3.4]
26.7 [24.8, 28.8]
1.5 [1.1, 2.0]
5.6 [4.8, 6.6]
8.6 [7.5, 9.8]
0.5 [0.2, 0.8]
0.5 [0.3, 0.9]
17.4 [15.8, 19.0]
13.1 [11.8, 14.6]

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
2 Information on cleft lip and/or palate for the whole of England, Wales and Northern Ireland can be found in Chapter 9.
-=0
LB = Live birth, SB = Stillbirth (≥24 weeks), Misc = Late miscarriage (20-23 weeks), TOPFA = Termination of pregnancy with fetal anomaly
CHD = Congenital heart defects, GA = Gestational age
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Table 1.1 cont’d: Number of cases, birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage:
36% of births in England and Wales): 2012 (provisional due to late reporting of cases)
Congenital anomaly
Indeterminate sex
Limb
Limb reduction
Upper limb reduction
Lower limb reduction
Club foot – talipes equinovarus
Hip dislocation and/or dysplasia
Polydactyly
Syndactyly
Other anomalies/syndromes
Skeletal dysplasias
Genetic syndromes + microdeletions
Sequences
Chromosomal
3
Down syndrome
3
Patau syndrome/trisomy 13
3
Edwards syndrome/trisomy 18
Turner’s syndrome
Klinefelter’s syndrome

1

LB
13
756
84
56
26
228
126
177
111

SB
1
16
4
2
2
6
1
2
1

19
104
35
389
235
6
27
14
4

1
1
43
13
4
14
5
-

Including chromosomal
Number
Birth prevalence per 10,000
total births [95% CI]
Misc TOPFA
Total
9
23
0.9 [0.6, 1.3]
13
125
910
34.9 [32.6, 37.2]
4
36
128
4.9 [4.1, 5.8]
2
24
84
3.2 [2.6, 4.0]
3
18
49
1.9 [1.4, 2.5]
1
50
285
10.9 [9.7, 12.3]
2
129
4.9 [4.1, 5.9]
2
9
190
7.3 [6.3, 8.4]
3
10
125
4.8 [4.0, 5.7]
2
28
7
2
3
9
-

21
24
23
661
354
54
131
55
4

40
129
61
1,121
609
66
175
83
8

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
3 Information on Down syndrome, Patau syndrome and Edwards syndrome for the whole of England and Wales can be found in Chapter 8.
-=0
.. = Not applicable
LB = Live birth, SB = Stillbirth (≥24 weeks), Misc = Late miscarriage (20-23 weeks), TOPFA = Termination of pregnancy with fetal anomaly
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1.5 [1.1, 2.1]
4.9 [4.1, 5.9]
2.3 [1.8, 3.0]
43.0 [40.5, 45.6]
23.3 [21.5, 25.3]
2.5 [2.0, 3.2]
6.7 [5.8, 7.8]
3.2 [2.5, 3.9]
0.3 [0.1, 0.6]

Excluding chromosomal
Number
Birth prevalence per
10,000 total births [95% CI]
Total
19
0.7 [0.4, 1.1]
839
32.2 [30.0, 34.4]
114
4.4 [3.6, 5.2]
72
2.8 [2.2, 3.5]
48
1.8 [1.4, 2.4]
262
10.0 [8.9, 11.3]
125
4.8 [4.0, 5.7]
182
7.0 [6.0, 8.1]
115
4.4 [3.6, 5.3]
38
120
58
..
..
..
..
..
..

1.5 [1.0, 2.0]
4.6 [3.8, 5.5]
2.2 [1.7, 2.9]
..
..
..
..
..
..

1.2 Estimated numbers of cases in England and Wales
The approximate number of congenital anomalies in the whole of England and Wales in 2012 can be
estimated by applying the birth prevalence estimates from the six BINOCAR registers for 2012 to the
total number of births in England and Wales in 2012 (733,232) assuming that the birth prevalence
was consistent over the whole of England and Wales. In some areas without registers (particularly
London), there were larger proportions of older mothers and so the birth prevalence of most
chromosomal anomalies is likely to have been higher in these areas and therefore the estimated
number of cases of chromosomal anomalies is likely to be an under-estimate.
By applying the adjusted prevalence to the total number of births in England and Wales the
estimated number of cases in 2012 would have been 17,800.
Table 1.2: Estimated numbers of cases of congenital anomalies in England and Wales: 2012
Congenital anomaly

1

All cases
Nervous system
Congenital heart defects
Respiratory
3
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb
4
Chromosomal

Birth prevalence per
10,000 total births
[95% CI]
226.5 [220.8, 232.4]

Adjusted birth prevalence
2
accounting for late notifications
per 10,000 total births [95% CI]
243.3 [237.4, 249.4]

Estimated number of cases in
England and Wales accounting
2
for late notifications
17,839

26.4 [24.5, 28.5]
60.2 [57.3, 63.3]
9.8 [8.6, 11.1]
14.3 [12.9, 15.8]
18.1 [16.5, 19.8]
9.1 [8.0, 10.3]
27.8 [25.8, 29.9]
17.9 [16.3, 19.6]
34.9 [32.6, 37.2]
43.0 [40.5, 45.6]

27.7 [25.8, 29.8]
63.7 [60.6, 66.8]
11.0 [9.8, 12.4]
14.5 [13.1, 16.0]
19.6 [17.9, 21.3]
9.2 [8.0, 10.4]
29.6 [27.6, 31.8]
19.3 [17.7, 21.1]
35.9 [33.7, 38.3]
48.7 [46.0, 51.4]

2,034
4,668
809
1,064
1,435
671
2,173
1,417
2,634
3,569

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
2 Percentage increase calculated using 2010 data.
3 Information on cleft lip and/or palate for the whole of England, Wales and Northern Ireland can be found in Chapter 9.
4 Information on Down syndrome, Patau syndrome and Edwards syndrome for the whole of England and Wales can be found in Chapter 8.

1.3 Trends over time
The estimated birth prevalence accounting for late notifications in 2012 was very similar to that in
2011 (243 per 10,000 total births predicted in 2012 compared with 250 per 10,000 total births in
2011).
As mentioned above, late notifications mean that the prevalences in Table 1.1 are likely to be
underestimates of the true prevalence. Therefore in examining trends over time we analyse data for
the five year period 2007-2011. Earlier data are available for some of the BINOCAR registers from
the BINOCAR and EUROCAT websites (www.binocar.org/Data or www.eurocatnetwork.eu/ACCESS
PREVALENCEDATA/PrevalenceTables) and in previous annual reports.
The birth prevalence of congenital anomalies decreased from 265 per 10,000 total births in 2007 to
250 per 10,000 total births in 2011 (Table 1.3).
Between 2007 and 2011, significantly increasing trends can be seen in neural tube defects (5% per
year) and respiratory anomalies (7%). The increasing trend in neural tube defects is of concern as
there is a known preventive measure available in taking folic acid supplementation
preconceptionally and in the first trimester.
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A significantly decreasing trend was seen in limb reduction anomalies (6% per year) and oro-facial
clefts (4%). There are a number of other anomalies, including other limb anomalies, which also
showed significantly decreasing trends, however these are mainly due to issues around the
ascertainment of the less severe forms of these anomalies.
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Table 1.3: Trends in birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage: 36% of births in
England and Wales): 2007-2011
Congenital anomaly

1

All cases
Nervous system
Neural tube defects
Anencephalus and similar
Encephalocele
Spina bifida
Hydrocephalus
Microcephaly
Arhinencephaly/holoprosencephaly
Congenital heart defects (CHD)
Severe CHD
Common arterial truncus
Transposition of great vessels
Single ventricle
Ventricular septal defect
Atrial septal defect
Atrioventricular septal defect
Tetralogy of Fallot
Tricuspid atresia and stenosis
Ebstein’s anomaly
Pulmonary valve stenosis
Pulmonary valve atresia
Aortic valve atresia/stenosis
Hypoplastic left heart
Hypoplastic right heart
Coarctation of aorta
Total anomalous pulmonary venous return
Patent ductus arteriosus as only CHD in term
infants (GA 37+ weeks)
Respiratory
Choanal atresia

2007
264.7 [258.4, 271.2]

Birth prevalence per 10,000 total births [95% CI]
2008
2009
2010
260.0 [253.8, 266.4]
263.9 [257.6, 270.3]
252.8 [246.8, 259.0]

2011
249.5 [243.5, 255.7]

Average change per year
(%) [95% CI]
-1.5 [-2.3, -0.7]

27.6 [25.6, 29.8]
11.4 [10.1, 12.8]
4.2 [3.4, 5.1]
1.4 [1.0, 2.0]
5.7 [4.8, 6.8]
6.9 [5.9, 8.0]
2.7 [2.1, 3.4]
1.6 [1.1, 2.2]
67.5 [64.3, 70.8]
24.6 [22.6, 26.6]
0.4 [0.2, 0.7]
3.4 [2.7, 4.2]
0.5 [0.3, 0.9]
27.3 [25.3, 29.5]
9.3 [8.2, 10.6]
4.8 [4.0, 5.8]
3.9 [3.1, 4.7]
0.6 [0.4, 1.1]
0.5 [0.3, 0.9]
5.8 [4.9, 6.8]
1.6 [1.2, 2.2]
1.7 [1.2, 2.3]
3.5 [2.8, 4.3]
0.5 [0.2, 0.8]
4.8 [4.0, 5.8]
0.9 [0.6, 1.3]

26.4 [24.4, 28.4]
10.9 [9.7, 12.3]
4.7 [3.9, 5.6]
1.1 [0.7, 1.5]
5.1 [4.3, 6.1]
7.1 [6.1, 8.2]
2.6 [2.0, 3.3]
1.5 [1.1, 2.1]
66.2 [63.1, 69.5]
22.8 [21.0, 24.8]
0.9 [0.6, 1.4]
3.5 [2.8, 4.3]
0.5 [0.2, 0.8]
28.5 [26.4, 30.6]
9.4 [8.3, 10.7]
4.8 [3.9, 5.7]
4.2 [3.5, 5.1]
0.8 [0.5, 1.3]
0.5 [0.3, 0.9]
5.3 [4.4, 6.2]
1.3 [0.9, 1.8]
1.5 [1.1, 2.1]
2.6 [2.0, 3.3]
0.2 [0.0, 0.4]
4.2 [3.4, 5.1]
0.7 [0.4, 1.1]

28.9 [26.8, 31.1]
13.0 [11.6, 14.5]
5.2 [4.3, 6.1]
1.7 [1.3, 2.3]
6.1 [5.2, 7.1]
7.0 [6.0, 8.1]
2.7 [2.1, 3.5]
1.4 [1.0, 2.0]
71.1 [67.9, 74.5]
23.7 [21.9, 25.7]
0.8 [0.5, 1.2]
4.1 [3.4, 5.0]
0.7 [0.4, 1.1]
30.0 [27.9, 32.3]
11.2 [9.9, 12.6]
4.7 [3.9, 5.7]
3.9 [3.1, 4.7]
0.8 [0.5, 1.3]
0.6 [0.3, 1.0]
6.4 [5.4, 7.4]
1.6 [1.1, 2.2]
1.6 [1.2, 2.2]
3.2 [2.6, 4.0]
0.8 [0.5, 1.2]
3.5 [2.8, 4.3]
0.9 [0.6, 1.4]

27.1 [25.2, 29.2]
12.7 [11.4, 14.1]
5.5 [4.6, 6.5]
1.3 [0.9, 1.8]
5.9 [5.0, 6.9]
6.2 [5.3, 7.3]
1.8 [1.3, 2.4]
1.4 [1.0, 2.0]
68.8 [65.6, 72.0]
24.2 [22.3, 26.1]
0.8 [0.5, 1.3]
4.2 [3.4, 5.0]
0.7 [0.4, 1.0]
30.1 [28.0, 32.2]
10.8 [9.6, 12.1]
4.4 [3.6, 5.3]
4.2 [3.5, 5.1]
0.8 [0.5, 1.2]
0.4 [0.2, 0.8]
5.1 [4.3, 6.1]
1.5 [1.0, 2.0]
1.8 [1.4, 2.4]
2.9 [2.3, 3.7]
0.9 [0.6, 1.3]
4.1 [3.3, 4.9]
0.8 [0.5, 1.2]

26.9 [25.0, 29.0]
13.2 [11.8, 14.7]
5.9 [5.0, 6.9]
1.2 [0.8, 1.6]
6.1 [5.2, 7.2]
5.9 [5.0, 7.0]
1.2 [0.8, 1.7]
1.3 [0.9, 1.8]
67.9 [64.8, 71.1]
25.7 [23.8, 27.7]
1.0 [0.7, 1.5]
4.3 [3.5, 5.1]
0.5 [0.2, 0.8]
30.4 [28.3, 32.5]
10.1 [8.9, 11.4]
5.4 [4.6, 6.4]
4.3 [3.6, 5.2]
1.2 [0.8, 1.6]
0.2 [0.1, 0.4]
4.6 [3.8, 5.5]
1.6 [1.2, 2.2]
1.7 [1.2, 2.3]
3.3 [2.6, 4.0]
0.7 [0.4, 1.1]
4.6 [3.8, 5.5]
1.0 [0.6, 1.4]

-0.2 [-2.5, 2.1]
4.6 [1.0, 8.3]
8.6 [2.8, 14.7]
-2.1 [-12.0, 8.9]
2.7 [-2.4, 8.1]
-4.1 [-8.5, 0.6]
-16.0 [-22.8, -8.6]
-4.9 [-14.2, 5.3]
0.5 [-1.0, 2.0]
1.6 [-0.9, 4.1]
14.8 [-0.2, 32.0]
6.4 [0.0, 13.3]
0.9 [-14.4, 18.9]
2.6 [0.3, 5.0]
2.9 [-1.0, 7.0]
1.6 [-3.9, 7.5]
2.2 [-3.8, 8.6]
12.4 [-1.7, 28.6]
-15.8 [-30.2, 1.4]
-4.7 [-9.6, 0.5]
1.4 [-8.3, 12.1]
1.8 [-7.4, 11.9]
-0.1 [-6.8, 7.1]
22.6 [4.3, 44.1]
-1.3 [-7.0, 4.7]
3.0 [-9.9, 17.8]

3.4 [2.7, 4.2]

2.6 [2.0, 3.3]

3.1 [2.4, 3.8]

2.5 [2.0, 3.2]

1.5 [1.0, 2.0]

-14.2 [-20.6, -7.4]

7.6 [6.6, 8.8]
0.9 [0.6, 1.3]

7.9 [6.8, 9.1]
0.9 [0.6, 1.4]

8.9 [7.8, 10.1]
0.8 [0.5, 1.2]

9.8 [8.6, 11.0]
0.7 [0.4, 1.1]

9.6 [8.5, 10.9]
0.9 [0.6, 1.4]

6.9 [2.6, 11.5]
-2.2 [-14.4, 11.8]

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
CHD = Congenital heart defects
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Table 1.3 cont’d: Trends in birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage: 36%
of births in England and Wales): 2007-2011
Congenital anomaly

1

Cystic adenomatous malformation of lung
2
Oro-facial clefts
Cleft lip with or without cleft palate
Cleft palate
Digestive system
Oesophageal atresia with or without tracheaoesophageal fistula
Duodenal atresia or stenosis
Atresia or stenosis of other parts of small
intestine
Ano-rectal atresia and stenosis
Hirschsprung’s disease
Diaphragmatic hernia
Abdominal wall defects
Gastroschisis
Omphalocele
Urinary
Bilateral renal agenesis including Potter
syndrome
Renal dysplasia
Congenital hydronephrosis
Bladder exstrophy and/or epispadias
Posterior urethral valve and/or prune belly
Genital
Hypospadias
Indeterminate sex
Limb
Limb reduction
Upper limb reduction
Lower limb reduction

2007
1.7 [1.2, 2.3]
18.9 [17.2, 20.7]
11.8 [10.4, 13.2]
7.2 [6.1, 8.3]
18.5 [16.8, 20.3]

Birth prevalence per 10,000 total births [95% CI]
2008
2009
2010
2.0 [1.5, 2.6]
1.9 [1.4, 2.5]
2.0 [1.5, 2.6]
16.5 [14.9, 18.1]
14.8 [13.3, 16.4]
15.6 [14.2, 17.2]
9.7 [8.6, 11.0]
8.4 [7.3, 9.6]
9.7 [8.5, 11.0]
6.7 [5.8, 7.8]
6.4 [5.4, 7.4]
6.0 [5.1, 7.0]
18.0 [16.4, 19.7]
20.0 [18.3, 21.8]
19.9 [18.2, 21.7]

2011
2.5 [1.9, 3.1]
16.2 [14.7, 17.8]
9.5 [8.4, 10.8]
6.6 [5.7, 7.7]
19.2 [17.5, 20.9]

Average change per year
(%) [95% CI]
7.9 [-1.1, 17.7]
-3.7 [-6.6, -0.8]
-4.4 [-8.1, -0.6]
-2.7 [-7.2, 2.1]
1.7 [-1.1, 4.6]

2.1 [1.6, 2.8]

2.5 [1.9, 3.2]

2.7 [2.1, 3.4]

2.9 [2.3, 3.6]

2.7 [2.1, 3.4]

6.4 [-1.4, 14.9]

1.7 [1.2, 2.2]

1.9 [1.4, 2.5]

1.8 [1.3, 2.4]

1.4 [1.0, 2.0]

1.7 [1.2, 2.3]

-2.6 [-11.4, 7.0]

1.2 [0.8, 1.7]

0.7 [0.4, 1.1]

0.7 [0.4, 1.1]

1.2 [0.8, 1.6]

0.8 [0.5, 1.2]

-4.2 [-15.8, 9.0]

2.9 [2.3, 3.7]
1.6 [1.2, 2.2]
3.2 [2.5, 4.0]
9.6 [8.4, 10.9]
4.9 [4.1, 5.8]
4.1 [3.4, 5.0]
31.9 [29.7, 34.2]

2.8 [2.2, 3.6]
1.3 [0.9, 1.8]
2.9 [2.2, 3.6]
9.9 [8.7, 11.2]
5.3 [4.4, 6.3]
3.5 [2.8, 4.3]
33.0 [30.8, 35.3]

3.0 [2.4, 3.8]
1.5 [1.1, 2.1]
3.6 [2.9, 4.4]
10.0 [8.8, 11.3]
4.9 [4.1, 5.9]
4.3 [3.5, 5.2]
31.3 [29.2, 33.6]

3.2 [2.6, 4.0]
1.6 [1.2, 2.2]
3.5 [2.9, 4.3]
9.8 [8.7, 11.1]
5.5 [4.6, 6.4]
3.7 [3.0, 4.5]
29.0 [26.9, 31.1]

3.7 [3.0, 4.5]
1.3 [0.9, 1.9]
2.9 [2.3, 3.6]
9.2 [8.0, 10.4]
4.1 [3.4, 5.0]
4.3 [3.6, 5.2]
31.2 [29.1, 33.5]

6.4 [-0.7, 14.1]
-1.2 [-10.7, 9.3]
0.1 [-6.5, 7.2]
-1.0 [-4.8, 3.0]
-2.9 [-8.1, 2.6]
1.6 [-4.4, 8.1]
-1.7 [-3.9, 0.5]

1.4 [1.0, 1.9]

1.5 [1.1, 2.1]

1.6 [1.1, 2.2]

1.3 [0.9, 1.8]

1.3 [0.9, 1.8]

-2.6 [-12.1, 8.0]

5.6 [4.7, 6.6]
11.9 [10.6, 13.4]
0.5 [0.2, 0.8]
1.1 [0.7, 1.5]
23.7 [21.8, 25.7]
18.3 [16.7, 20.1]
0.9 [0.6, 1.4]
43.3 [40.8, 46.0]
6.7 [5.7, 7.8]
4.8 [3.9, 5.7]
2.4 [1.8, 3.1]

5.5 [4.6, 6.5]
12.0 [10.7, 13.4]
0.8 [0.5, 1.2]
1.2 [0.8, 1.7]
22.8 [20.9, 24.7]
17.5 [15.9, 19.2]
0.7 [0.4, 1.2]
40.8 [38.3, 43.3]
5.9 [5.0, 7.0]
4.8 [4.0, 5.8]
2.2 [1.7, 2.9]

5.3 [4.5, 6.3]
12.4 [11.0, 13.8]
0.9 [0.5, 1.3]
1.2 [0.8, 1.7]
21.7 [19.9, 23.6]
17.0 [15.5, 18.7]
0.5 [0.3, 0.9]
40.3 [37.8, 42.8]
6.4 [5.5, 7.5]
4.7 [3.9, 5.6]
2.5 [1.9, 3.2]

5.7 [4.8, 6.6]
10.0 [8.8, 11.3]
0.7 [0.4, 1.1]
1.3 [0.9, 1.8]
21.4 [19.7, 23.3]
16.6 [15.1, 18.3]
0.7 [0.4, 1.1]
36.8 [34.5, 39.2]
5.3 [4.4, 6.2]
3.7 [3.0, 4.5]
2.4 [1.8, 3.1]

5.4 [4.6, 6.4]
12.5 [11.2, 13.9]
1.0 [0.6, 1.4]
1.0 [0.6, 1.4]
21.3 [19.6, 23.2]
17.0 [15.4, 18.6]
0.8 [0.5, 1.2]
33.5 [31.3, 35.8]
4.8 [4.0, 5.8]
3.1 [2.5, 3.9]
2.1 [1.6, 2.8]

-0.4 [-5.5, 5.0]

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
2 Information on cleft lip and/or palate for the whole of England, Wales and Northern Ireland can be found in Chapter 9.
CHD = Congenital heart defects, GA = gestational age
 = Non-linear change
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12.3 [-2.5, 29.4]
-0.9 [-11.7, 11.2]
-2.7 [-5.2, -0.1]
-2.1 [-4.9, 0.8]
-3.3 [-16.1, 11.5]
-5.9 [-7.8, -4.1]
-7.3 [-11.9, -2.5]
-10.0 [-15.2, -4.4]
-1.4 [-9.0, 6.8]

Table 1.3 cont’d: Trends in birth prevalence (per 10,000 total births) and 95% CIs according to congenital anomaly subgroup; six BINOCAR registers (coverage: 36%
of births in England and Wales): 2007-2011
Congenital anomaly

2007
11.8 [10.5, 13.2]
7.8 [6.7, 8.9]
9.1 [7.9, 10.4]
4.8 [4.0, 5.8]

Birth prevalence per 10,000 total births [95% CI]
2008
2009
2010
12.3 [11.0, 13.8]
10.6 [9.4, 11.9]
10.2 [9.0, 11.5]
6.7 [5.8, 7.8]
6.2 [5.3, 7.3]
5.6 [4.7, 6.6]
8.3 [7.2, 9.5]
9.3 [8.2, 10.6]
8.4 [7.3, 9.6]
4.6 [3.8, 5.5]
5.0 [4.1, 5.9]
4.3 [3.5, 5.2]

1.8 [1.3, 2.4]
7.2 [6.1, 8.3]
3.0 [2.4, 3.8]
45.5 [42.9, 48.2]
23.1 [21.2, 25.0]
2.9 [2.3, 3.7]
5.9 [5.0, 7.0]
2.7 [2.1, 3.4]
1.0 [0.7, 1.5]

2.5 [1.9, 3.2]
6.4 [5.5, 7.5]
2.7 [2.1, 3.4]
48.1 [45.5, 50.9]
25.4 [23.5, 27.4]
2.8 [2.2, 3.5]
7.0 [6.0, 8.1]
3.4 [2.7, 4.2]
0.8 [0.5, 1.3]

1

Club foot – talipes equinovarus
Hip dislocation and/or dysplasia
Polydactyly
Syndactyly
Other anomalies/syndromes
Skeletal dysplasias
Genetic syndromes + microdeletions
Sequences
Chromosomal
3
Down syndrome
3
Patau syndrome/trisomy 13
3
Edwards syndrome/trisomy 18
Turner’s syndrome
Klinefelter’s syndrome

2.0 [1.5, 2.6]
6.4 [5.5, 7.5]
2.3 [1.8, 3.0]
49.5 [46.8, 52.3]
26.4 [24.4, 28.4]
2.4 [1.8, 3.1]
7.2 [6.2, 8.3]
2.8 [2.2, 3.6]
0.7 [0.4, 1.1]

1 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
3 Information on Down syndrome, Patau syndrome and Edwards syndrome for the whole of England and Wales can be found in Chapter 8.
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2.4 [1.9, 3.1]
5.9 [5.0, 6.9]
2.4 [1.8, 3.1]
48.2 [45.5, 50.9]
25.4 [23.5, 27.4]
3.5 [2.8, 4.3]
7.0 [6.0, 8.0]
3.5 [2.8, 4.3]
0.7 [0.4, 1.0]

2011
9.4 [8.3, 10.7]
5.3 [4.4, 6.2]
6.9 [6.0, 8.0]
4.4 [3.6, 5.3]

Average change per year
(%) [95% CI]
-6.3 [-9.7, -2.7]
-9.2 [-13.6, -4.7]
-4.9 [-8.9, -0.8]
-2.4 [-7.8, 3.3]

2.2 [1.7, 2.8]
6.3 [5.4, 7.3]
2.5 [1.9, 3.2]
47.7 [45.0, 50.4]
25.1 [23.2, 27.1]
2.3 [1.8, 3.0]
6.8 [5.8, 7.9]
3.1 [2.5, 3.9]
0.5 [0.3, 0.9]

2.9 [-5.3, 11.9]
-3.3 [-7.9, 1.5]
-5.2 [-12.2, 2.3]
0.9 [-0.9, 2.7]
1.6 [-0.8, 4.1]
-1.7 [-8.6, 5.9]
2.4 [-2.3, 7.4]
3.1 [-3.8, 10.5]
-14.1 [-25.7, -0.7]

Chapter 2: Timing of diagnosis and outcome
Of the 5,076 cases with one or more congenital anomaly with known timing of diagnosis, 61% were
diagnosed prenatally in 2012. For 14% of cases, the timing of diagnosis was not known. Of the
3,074 cases diagnosed prenatally, 1,374 (45%) pregnancies resulted in a TOPFA (Table 2.1). Seventyeight percent (661/843) of cases with chromosomal anomalies and 32% (713/2,231) of those with
non-chromosomal anomalies resulted in a TOPFA.
The time of diagnosis was known for 1,484 (76%) of the 1,953 live births diagnosed postnatally; of
these, 69% were diagnosed at birth, 8% in the 1st week, 6% in the 2nd to 4th week and 16% after the
1st month. Less than 2% of live births were diagnosed after 1 year of age.
Table 2.1: Timing of first diagnosis and pregnancy outcome for all cases; six BINOCAR registers (coverage:
1
36% of births in England and Wales): 2012
Time of diagnosis
All cases n=5,911 (100%)

Prenatal n=3,074 (52%)

Postnatal n=2,002 (34%)

Timing of diagnosis not known
n=835 (14%)

Pregnancy outcome
Total
Termination of pregnancy
Miscarriage (20-23 weeks)
Stillbirth (≥24 weeks)
Live birth
Total
Miscarriage (20-23 weeks)
Stillbirth (≥24 weeks)
Live birth
At birth
Less than 1 week
1-4 weeks
Over 1 month
Age at diagnosis not known
Total
Miscarriage (20-23 weeks)
Stillbirth (≥24 weeks)
Live birth

Number
5,911
3,074
1,374
38
73
1,589
2,002
20
29
1,953
1,026
121
95
242
469
835
5
4
826

Percentage [95% CI]
100.0
44.7 [42.9, 46.5]
1.2 [0.9, 1.7]
2.4 [1.9, 3.0]
51.7 [49.9, 53.5]
100.0
1.0 [0.6, 1.5]
1.4 [1.0, 2.1]
97.6 [96.8, 98.1]
51.2 [49.1, 53.4]
6.0 [5.1, 7.2]
4.7 [3.9, 5.8]
12.1 [10.7, 13.6]
23.4 [21.6, 25.3]
100.0
0.6 [0.3, 1.4]
0.5 [0.2, 1.2]
98.9 [98.0, 99.4]

1 2012 data are provisional due to late reporting of cases.

Timing of diagnosis is affected by the provision of health services including the availability and
performance of prenatal screening procedures and maternal factors such as choices regarding
screening.

2.1 Trends over time in prenatal diagnosis
The percentage of prenatally diagnosed cases in 2012 is likely to be an over-estimate as notifications
of postnatally diagnosed cases will not yet be included in the register data, and not all cases will yet
have been diagnosed. Therefore the trend analysis includes data from 2007 to 2011. There was a
significant increase in the percentage of prenatally diagnosed cases with non-chromosomal
anomalies from 40% in 2007 to 45% in 2011 (p<0.001) and in the percentage of cases with
chromosomal anomalies prenatally diagnosed from 66% in 2007 to 73% in 2011 (p<0.001) (Figure
2.1 and Table 2.2).
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Figure 2.1: Percentage and 95% CIs of prenatally diagnosed cases; six BINOCAR registers (coverage: 36% of
births in England and Wales): 2007-2011
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Table 2.2: Number, percentage and 95% CIs of prenatally diagnosed cases; six BINOCAR registers (coverage:
36% of births in England and Wales): 2007-2011

Year

2007
2008
2009
2010
2011

Non-chromosomal anomalies
Percentage of
Number
Total number
prenatally
prenatally
of cases
diagnosed cases
diagnosed
[95% CI]
5,427
2,169
40.0 [38.7, 41.3]
5,392
2,140
39.7 [38.4, 41.0]
5,424
2,155
39.7 [38.4, 41.0]
5,323
2,251
43.0 [41.7, 44.4]
5,260
2,381
45.3 [43.9, 46.6]

Chromosomal anomalies
Percentage of
Number
Total number
prenatally
prenatally
of cases
diagnosed cases
diagnosed
[95% CI]
1,126
737
65.5 [62.6, 68.2]
1,224
824
67.3 [64.6, 69.9]
1,251
831
66.4 [63.8, 69.0]
1,253
899
71.7 [69.2, 74.2]
1,242
905
72.9 [70.3, 75.3]

2.2 Rates of termination of pregnancy with fetal anomaly
Table 2.3 shows the rates of TOPFA by gestational age. The overall rate of TOPFA for the six
BINOCAR registers was 53 per 10,000 total births; 33 per 10,000 total births before 20 weeks’
gestation and 19 per 10,000 total births from 20 weeks’ gestation onwards.
The highest rate of TOPFA was associated with chromosomal anomalies (25 per 10,000 total births),
followed by nervous system anomalies (15 per 10,000 total births) and congenital heart defects (8
per 10,000 total births) (Table 2.3). The majority of cases with chromosomal anomalies were
terminated before 20 weeks’ gestation, this followed screening for Down syndrome6 which generally
6

http://fetalanomaly.screening.nhs.uk/ [Accessed: 16/12/2014]
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took place before 18 weeks’ gestation. The majority of cases with congenital heart defects were
terminated from 20 weeks’ gestation as they are structural anomalies which will be primarily
detected at the 18+0 to 20+6 weeks fetal anomaly scan. In the majority of pregnancies affected with
an abdominal wall defect, the TOPFA occurred before 20 weeks’ gestation as these are frequently
diagnosed on early ultrasound scans.
Table 2.3: Rates of termination of pregnancy (per 10,000 total births) and 95% CIs according to major
1
congenital anomaly subgroup; six BINOCAR registers (coverage: 36% of births in England and Wales): 2012
Congenital anomaly

2

All cases
Nervous system
Congenital heart defects
Respiratory
Digestive system
Abdominal wall defects
Urinary
Genital
Limb
Chromosomal

TOPFA <20 weeks
rate per 10,000 total births
[95% CI]
33.2 [31.1, 35.5]

TOPFA 20+ weeks
rate per 10,000 total births
[95% CI]
19.2 [17.5, 20.9]

Total TOPFA
rate per 10,000 total births
[95% CI]
52.7 [49.9, 55.5]

7.4 [6.4, 8.5]
2.0 [1.5, 2.6]
1.1 [0.7, 1.6]
0.9 [0.6, 1.4]
3.1 [2.4, 3.8]
2.1 [1.6, 2.8]
0.4 [0.2, 0.7]
1.8 [1.3, 2.4]
20.5 [18.8, 22.3]

7.7 [6.7, 8.9]
6.1 [5.2, 7.2]
1.6 [1.2, 2.2]
1.4 [1.0, 2.0]
0.4 [0.2, 0.7]
2.9 [2.3, 3.6]
0.3 [0.2, 0.7]
3.0 [2.4, 3.8]
4.7 [3.9, 5.6]

15.1 [13.7, 16.7]
8.1 [7.0, 9.3]
2.7 [2.1, 3.4]
2.3 [1.8, 3.0]
3.5 [2.8, 4.3]
5.1 [4.2, 6.0]
0.7 [0.4, 1.1]
4.8 [4.0, 5.7]
25.3 [23.4, 27.3]

1 2012 data are provisional due to late reporting of cases.
2 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table, i.e. the pregnancy may
not have been terminated because of that anomaly.

See Chapter 7 for more information on prenatal diagnosis.
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Chapter 3: The NHS Fetal Anomaly Screening
Programme in England
The NHS Fetal Anomaly Screening Programme (FASP) was established in 2003 (and is now part of the
Health and Wellbeing Directorate, Public Health England), with the remit to set standards and
oversee the implementation of a good quality screening programme for all pregnant women in
England. The main standard of the screening programme for fetal anomaly ultrasound is that all
pregnant women in England are offered a minimum of two ultrasound scans. The first is an early
scan, undertaken after eight weeks gestation and used mainly for dating the pregnancy, confirming
viability and Down syndrome screening where accepted. The second ultrasound scan is undertaken
between 18+0 and 20+6 weeks of pregnancy to check for structural anomalies.
FASP has assigned a target detection rate for each of 11 structural and chromosomal anomalies (see
Table 3.1).7 Additional anomalies may be detected on the ultrasound scan, for which target
detection rates have not been set. The BINOCAR regional congenital anomaly registers are able to
estimate these detection rates as they get multiple source notifications and so have data on mothers
who were screened and those who were not as well as postnatal confirmation of suspected
anomalies.
Table 3.1 compares the percentages of the 11 FASP anomalies that were detected prenatally before
24 weeks’ gestation from four English registers with the FASP target detection rates. The cut off of
24 weeks’ gestation has been used to allow for delay to diagnosis or later mid trimester scans.
The target detection rates were achieved or exceeded for five of the 11 FASP anomalies (Table 3.1).
However, the percentages of prenatal diagnosis are likely to be underestimates of the true detection
rates as it may be possible that some of the cases had multiple anomalies; the more severe
anomalies were found earlier, the pregnancy was terminated and the remaining anomalies were
seen at post mortem (i.e. postnatally). For example in a case diagnosed prenatally with Down
syndrome, the pregnancy was terminated before the fetal anomaly ultrasound scan when a
congenital heart defect would have been detected. The Down syndrome was prenatally detected
whereas the congenital heart defect was detected at postnatally (at post mortem).
A further reason why the percentages of prenatal diagnosis are likely to be underestimates is that
the denominators include mothers for whom timing of diagnosis is unknown and mothers who
declined or booked too late for screening, as not all of the registers were able to identify them. The
registers are currently putting the processes in place to start recording this information.

7

NHS Fetal Anomaly Screening Programme: 18+0 to 20+6 Weeks Fetal Anomaly Scan National Standards and
Guidance for England, 2010.

33

Table 3.1: Numbers and percentages of cases prenatally diagnosed for the 11 FASP anomalies; four English
1
2
BINOCAR registers (coverage: 28% of births in England): 2012
All cases prenatally diagnosed
Anomaly

Anencephaly
Spina bifida
Cleft lip with or
without palate
Diaphragmatic hernia
Gastroschisis
Omphalocele
Severe congenital
3
heart defects
Bilateral renal agenesis
Lethal skeletal
3
dysplasia
4
Edwards syndrome
4
Patau syndrome

Total
cases

Prenatally diagnosed
<24 weeks
Percentage of
Number
total cases
[95% CI]
93
94.9 [88.6, 97.8]
100
84.7 [77.2, 90.1]

98
118

95
108

Percentage of
total cases
[95% CI]
96.9 [91.4, 99.0]
91.5 [85.1, 95.3]

142

106

74.6 [66.9, 81.1]

91

63
84
78

46
77
72

73.0 [61.0, 82.4]
91.7 [83.8, 95.9]
92.3 [84.2, 96.4]

299

147

28

Number

FASP
target
detection
rates

Achievement
of FASP
target

98%
90%



X

64.1 [55.9, 71.5]

75%

X

38
70
69

60.3 [48.0, 71.5]
83.3 [73.9, 89.8]
88.5 [79.5, 93.8]

60%
98%
80%


X


49.2 [43.5, 54.8]

124

41.5 [36.0, 47.1]

50%

X

25

89.3 [72.8, 96.3]

24

85.7 [68.5, 94.3]

84%



18

17

94.4 [74.2, 99.0]

15

83.3 [60.8, 94.2]

60%



137
52

105
43

76.6 [68.9, 82.9]
82.7 [70.3, 90.6]

96
39

70.1 [61.9, 77.1]
75.0 [61.8, 84.8]

90%
90%

X
X

1 This includes CAROBB, EMSYCAR, SWCAR and WANDA.
2 2012 data are provisional due to late reporting of cases.
3 These subgroups are using the definitions derived in the paper by Boyd et al.8
4 Chapter 8 on the NDSCR shows that the percentage for all cases with Edwards syndrome in England and Wales is 88%, which still would
not meet the target detection rate. However, the percentage for all cases with Patau syndrome in England and Wales is 93%, which would
meet the target detection rate.
= Target exceeded
X = Target not met (target detection rate not within 95% CI of observed detection rate)
= No evidence that they were below the target

8

Boyd PA, Tonks AM, Rankin J, Rounding C, Wellesley D, Draper ES and the BINOCAR working group.
Monitoring the prenatal detection of structural fetal congenital anomalies in England and Wales: registerbased study. J Med Screen 2011; 18:2-7.
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Chapter 4: Key public health indicators
4.1 Infant mortality
In 2012, the infant mortality rate in England and Wales was 40 per 10,000 live births,9 of which an
estimated 22% (8.8 per 10,000 live births) had a congenital anomaly (Table 4.1).
Table 4.1 shows that there were 229 infant deaths with one or more congenital anomalies present
among 259,714 live births giving an infant mortality rate of 8.8 per 10,000 live births. The main
congenital anomaly subgroups contributing to infant mortality were congenital heart defects (43% of
anomaly related infant mortality rate), digestive system anomalies (23%) and chromosomal
anomalies (19%).
Table 4.1: Numbers of infant deaths, mortality rates (per 10,000 live births) and 95% CIs according to
1
congenital anomaly subgroup; six BINOCAR registers (coverage: 36% of births in England and Wales): 2012

All cases
All cases excluding chromosomal anomalies

229
186

Infant mortality rate
(per 10,000 live
births) [95% CI]
8.8 [7.7, 10.0]
7.2 [6.2, 8.3]

Nervous system
Congenital heart defects
Respiratory
Digestive system
Abdominal wall defects
Urinary
Limb
Chromosomal

40
98
24
52
11
36
33
43

1.5 [1.1, 2.1]
3.8 [3.1, 4.6]
0.9 [0.6, 1.4]
2.0 [1.5, 2.6]
0.4 [0.2, 0.8]
1.4 [1.0, 1.9]
1.3 [0.9, 1.8]
1.7 [1.2, 2.2]

Congenital anomaly

2

Number of
infant deaths

1 2012 data are provisional due to late reporting of cases.
2 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table. Caution should be
taken when interpreting these data as some cases may have died from one anomaly but will also appear in the data for the other (possibly
less severe) anomalies.

4.2 Maternal age
Table 4.2 shows that mothers who were between 25 and 29 years of age at delivery had the lowest
birth prevalence of all anomalies (187 per 10,000 total births, 95% CI: 177, 197). The birth
prevalence was higher in the under 20 age group (222 per 10,000 total births, 95% CI: 198, 248) and
significantly higher in the 40 and over age group (475 per 10,000 total births, 95% CI: 433, 521).
There was significant variation in birth prevalence of non-chromosomal anomalies by maternal age.
Mothers aged 40 and over had the highest birth prevalence of non-chromosomal anomalies
compared with younger mothers (Figure 4.1). The birth prevalence decreased from 201 per 10,000
total births [95% CI: 178, 226] in the under 20s age group to 165 per 10,000 total births [95% CI: 156,
175] in the 25-29 age group (Table 4.2). The birth prevalence then slightly increased again in the
older age groups to 216 per 10,000 total births [95% CI: 188, 248] in mothers aged 40 and over.

9

Office for National Statistics (ONS) Statistical Bulletin: Childhood, Infant and Perinatal Mortality in England
and Wales, 2012.
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The higher birth prevalence of non-chromosomal anomalies in younger mothers can partially be
explained by the higher birth prevalence of abdominal wall defects in mothers under 20. The birth
prevalence decreased for abdominal wall defects from 23 per 10,000 total births in the under 20s
age group, to 12 per 10,000 total births in the 20-24 age group and then levelled out at about 4-5
per 10,000 total births for all older age groups. The higher birth prevalence of non-chromosomal
anomalies in older mothers can partially be explained by the higher birth prevalence of congenital
heart defects in mothers 40 and over. The birth prevalence of congenital heart defects was
reasonably stable at about 43-50 per 10,000 total births for all age groups less than 40 then
increased to 67 per 10,000 total births in the 40 and over age group.
The birth prevalence of chromosomal anomalies significantly increased as maternal age increased
(Figure 4.1). The birth prevalence was 12.4 [95% CI: 8.4, 18.1] times higher for the oldest (40+)
mothers compared with the under 20 age group. It is known that Down syndrome is more common
in older mothers and Down syndrome accounted for over half of the chromosomal anomalies.
Figure 4.1: Birth prevalence and 95% CIs according to maternal age for chromosomal and non-chromosomal
1
anomalies; six BINOCAR registers (coverage: 36% of births in England and Wales): 2012
300

250

200

Non chromosomal

150

Chromosomal

100

50

0
Under 20

20-24

25-29

30-34

Maternal age at birth (years)
1 2012 data are provisional due to late reporting of cases.
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35-39

40 and over

Table 4.2: Birth prevalence (per 10,000 total births) and 95% CIs according to mother’s age for each congenital anomaly subgroup; six BINOCAR registers (coverage: 36%
1
of births in England and Wales): 2012
Congenital anomaly
Total births
Total number of cases
Birth prevalence per 10,000 total births
All cases
Non-chromosomal anomalies
Nervous system
Congenital heart defects
Respiratory
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb
Chromosomal

3

Total
2
260,927
2
5,911

Under 20
13,840
307

20-24
51,508
1055

25-29
73,812
1381

30-34
74,365
1562

35-39
37,623
963

40 and over
9,659
459

227 [221, 232]

222 [198, 248]

205 [193, 218]

187 [177, 197]

210 [200, 221]

256 [240, 273]

475 [433, 521]

184 [178, 189]
24 [22, 26]
51 [49, 54]
9 [8, 10]
13 [12, 15]
16 [15, 18]
7 [6, 8]
27 [25, 29]
17 [16, 19]
32 [30, 34]
43 [40, 46]

201 [178, 226]
22 [15, 32]
47 [36, 60]
9 [5, 16]
14 [8, 21]
17 [11, 26]
23 [16, 33]
28 [20, 39]
20 [13, 29]
26 [18, 36]
21 [14, 30]

186 [174, 198]
24 [20, 28]
48 [42, 54]
8 [6, 11]
17 [14, 21]
16 [13, 20]
12 [9, 15]
28 [24, 33]
16 [12, 19]
36 [31, 42]
19 [15, 23]

165 [156, 175]
22 [19, 26]
43 [38, 48]
9 [7, 11]
10 [8, 12]
16 [14, 20]
5 [4, 7]
24 [21, 28]
18 [15, 21]
30 [26, 34]
22 [19, 26]

177 [168, 187]
25 [22, 29]
50 [45, 56]
10 [8, 12]
14 [12, 17]
15 [12, 18]
5 [3, 7]
26 [23, 30]
16 [13, 19]
32 [28, 36]
33 [29, 37]

171 [158, 185]
22 [17.8, 28]
44 [37.9, 52]
6 [4.1, 9]
12 [8.5, 16]
13 [9.6, 17]
4 [2.2, 7]
25 [20, 30]
17 [13.1, 22]
34 [28.4, 40]
85 [75.7, 95]

216 [188, 248]
20 [12, 31]
67 [52, 86]
8 [4, 16]
9 [4, 18]
28 [18, 41]
5 [2, 12]
40 [29, 55]
21 [13, 32]
32 [22, 46]
259 [228, 293]

1 2012 data are provisional due to late reporting of cases.
2 Includes age not known (0.05% of all births and 3% of all cases)
3 Excluding multiple cases with chromosomal anomalies
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Chapter 5: Geographical variations and
comparison with EUROCAT registers
Table 5.1 shows the birth prevalence of congenital anomalies within each register and a comparison
with registers from EUROCAT. There were regional differences in the birth prevalence estimates for
the six registers (p<0.001). The birth prevalence for CARIS (Wales) and SWCAR (South West England)
were significantly higher and the birth prevalence for EMSYCAR (East Midlands & South Yorkshire)
and WANDA (Wessex) were significantly lower than the birth prevalence for all six registers
combined. The birth prevalence will be influenced by the completeness of ascertainment of cases by
the registers at the time of data extraction for this report, the variation in the severity of the
anomalies included plus any underlying true birth prevalence, which may vary regionally.
Table 5.1 also shows that the BINOCAR birth prevalence for all anomalies is significantly lower than
the EUROCAT birth prevalence (227 per 10,000 total births vs. 260 per 10,000 total births
respectively, p<0.001).
The birth prevalence estimates for respiratory (10 vs. 6 per 10,000 total births), in particular cystic
adenomatous malformations of the lung, abdominal wall defects (9 vs. 5 per 10,000 total births), in
particular gastroschisis, and chromosomal (43 vs. 36 per 10,000 total births) showed significantly
higher birth prevalence in the BINOCAR registers compared to EUROCAT registers. The birth
prevalence of nervous system anomalies in the BINOCAR registers compared to the EUROCAT
registers showed no significant difference. However, there was a significantly higher birth
prevalence of neural tube defects in the BINOCAR registers compared to EUROCAT registers (13 vs. 8
per 10,000 total births, data not shown).
Congenital heart defects (60 vs. 88 per 10,000 total births), urinary (28 vs. 37 per 10,000 total
births), genital (18 vs. 21 per 10,000 total births) and limb anomalies (35 vs. 43 per 10,000 total
births) showed significantly lower birth prevalence in the BINOCAR registers compared to EUROCAT
registers. However, when considering only the more severe and major anomalies in these four
groups, the birth prevalence are either higher in the BINOCAR registers or comparable between the
BINOCAR and EUROCAT registers. This indicates that less severe anomalies are more often reported
to the other EUROCAT registers.
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Table 5.1: Birth prevalence (per 10,000 total births) and 95% CIs by register according to congenital anomaly subgroup; six BINOCAR registers (coverage: 36% of births in
1
England and Wales) and EUROCAT registers: 2012
Birth prevalence per 10,000 total births [95% CI]
Congenital anomaly

2

Total births
Total number of cases
Birth prevalence per 10,000
total births
All cases
Nervous system
Congenital heart defects
Respiratory
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb
Chromosomal

CARIS
(Wales)

CAROBB
(Oxfordshire,
Berkshire &
Buckinghamshire)

EMSYCAR
(East Midlands &
South Yorkshire)

NorCAS
(Northern
England)

SWCAR
(South West
England)

WANDA
(Wessex)

BINOCAR
Registers

EUROCAT
3
Registers
(excluding
BINOCAR
registers)

35,419
1,121

31,179
688

76,439
1,403

33,831
712

52,246
1,348

31,813
639

260,927
5,911

520,603
13,525

316 [298, 336]

221 [204, 238]

184 [174, 193]

210 [195, 226]

258 [244, 272]

201 [186, 217]

227 [221, 232]

260 [255, 264]

33 [28, 40]
89 [79, 99]
17 [13, 22]
19 [15, 24]
25 [20, 31]
8 [5, 12]
48 [41, 55]
33 [28, 40]
58 [50, 67]
41 [35, 48]

28 [22, 34]
62 [54, 72]
7 [4, 11]
13 [9, 17]
19 [14, 24]
9 [6, 13]
26 [21, 33]
15 [11, 20]
29 [23, 35]
48 [41, 56]

23 [20, 26]
49 [45, 55]
6 [5, 8]
10 [8, 13]
18 [15, 22]
9 [7, 12]
23 [20, 26]
8 [6, 11]
28 [25, 32]
33 [29, 37]

25 [20, 31]
78 [69, 88]
7 [4, 10]
17 [13, 22]
11 [8, 15]
12 [9, 16]
28 [23, 34]
7 [5, 11]
12 [9, 17]
40 [33, 47]

29 [25, 34]
58 [52, 65]
15 [11, 18]
14 [11, 17]
18 [15, 22]
8 [6, 11]
27 [23, 32]
34 [29, 39]
55 [49, 62]
51 [45, 58]

23 [18, 29]
37 [31, 45]
8 [5, 12]
19 [14, 24]
17 [12, 22]
8 [6, 12]
20 [16, 26]
12 [9, 17]
22 [17, 27]
54 [47, 63]

26 [25, 28]
60 [57, 63]
10 [9, 11]
14 [13, 16]
18 [16, 20]
9 [8, 10]
28 [26, 30]
18 [16, 20]
35 [33, 37]
43 [40, 46]

24 [23, 25]
88 [86, 91]
6 [6, 7]
13 [12, 14]
18 [17, 20]
5 [5, 6]
37 [35, 39]
21 [20, 23]
43 [41, 45]
36 [35, 38]

1 2012 data are provisional due to late reporting of cases.
2 Some of the cases shown in this table will have multiple anomalies and appear in more than one row of the table.
3 Includes all EUROCAT Full Member Registries (excluding the BINOCAR registers) who had provided data to EUROCAT by 24/11/14.
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Figures 5.1 a-j show the regional variation in the birth prevalence for major congenital anomaly
subgroups. All but abdominal wall defects showed a significant difference between the registers.
The lightest blue represents the registers with birth prevalence significantly lower than the average
birth prevalence across all registers, the mid blue represents the registers with birth prevalence
comparable to the average birth prevalence for all registers, and the darkest blue represents the
registers with birth prevalence significantly higher than the average birth prevalence. The birth
prevalence will be influenced by both the completeness of ascertainment of the cases by the
registers at the time of data extraction for this report, plus the underlying true birth prevalence,
which may vary regionally, e.g. the birth prevalence of severe heart defects is equal across the
registers and thus the differences reflect register ascertainment variations in the less severe heart
anomalies, for example, that may present after one year of age.
Figures 5.12a-d: Regional variation in birth prevalence according to major anomaly subgroup; six BINOCAR
1
registers (coverage: 36% of births in England and Wales): 2012
a. Nervous system

b. Congenital heart defects

c. Respiratory

d. Oro-facial clefts

1 2012 data are provisional due to late reporting of cases.
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Figures 5.12e-j: Regional variation in birth prevalence according to major anomaly subgroup; six BINOCAR
1
registers (coverage: 36% of births in England and Wales): 2012
e. Digestive system

f. Abdominal wall defects

g. Urinary

h. Genital

i. Limb

j. Chromosomal

1 2012 data are provisional due to late reporting of cases.
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5.1 Rates of termination of pregnancy with fetal anomaly
WANDA had the highest rate of TOPFA (67 per 10,000 total births) and EMSYCAR had the lowest rate
of TOPFA (43 per 10,000 total births) in 2012 (Table 5.2). These were both significantly different to
the rate for all registers combined. The rates will be influenced by several factors including the
detection rates for different anomalies, maternal factors including social deprivation and cultural
and religious beliefs which are known to affect the uptake of prenatal screening, and other factors
including case ascertainment by the registers at the time of data extraction for this report as well as
the underlying birth prevalence of the anomalies. The key reason for the higher rate of TOPFA in
WANDA is likely to be that they have the highest prenatal detection rate of the six BINOCAR
registers.
Table 5.2: Rates of termination of pregnancy (per 10,000 total births) and 95% CIs according to BINOCAR
register for all congenital anomalies; six BINOCAR registers (coverage: 36% of births in England and Wales):
1
2012
Register
BINOCAR registers
CARIS (Wales)
CAROBB (Oxford, Berkshire &
Buckinghamshire)
EMSYCAR (East Midlands &
South Yorkshire)
NorCAS (Northern England)
SWCAR (South West England)
WANDA (Wessex)

TOPFA <20 weeks per
10,000 total births [95% CI]
33.2 [31.1, 35.5]

TOPFA 20+ weeks per
10,000 total births [95% CI]
19.2 [17.5, 20.9]

Total TOPFA per 10,000
total births [95% CI]
52.7 [49.9, 55.5]

22.0 [17.4, 27.5]

21.7 [17.2, 27.2]

43.8 [37.1, 51.2]

36.9 [30.5, 44.3]

21.5 [16.7, 27.3]

58.4 [50.2, 67.5]

25.1 [21.7, 28.9]

16.6 [13.9, 19.8]

42.5 [38.0, 47.4]

39.0 [32.7, 46.3]
38.5 [33.3, 44.2]
46.8 [39.6, 55.0]

18.6 [14.3, 23.8]
19.3 [15.7, 23.5]
20.4 [15.8, 26.0]

57.9 [50.1, 66.6]
57.8 [51.5, 64.7]
67.3 [58.6, 76.9]

1 2012 data are provisional due to late reporting of cases.
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Chapter 6: Cluster analysis
6.1 Introduction
One of the objectives of the congenital anomaly registers is to detect, and to respond to the
detection of, potential clusters and/or teratogenic exposures within their defined population. A
cluster is defined as “an aggregation of cases of congenital anomaly in time and/or space which
appears to be unusual”.10 Currently, statistical monitoring is conducted annually by EUROCAT to
detect clusters in time within each register. Using EUROCAT’s software we looked for clusters within
all six registers combined.

6.2 Methods
Data for the six registers were entered into the EUROCAT Electronic Data Management Program
(EDMP) to run the cluster analysis for all BINOCAR registers combined. The analysis was run for the
five year time period 2008-2012 for all congenital anomalies, using calculated date of conception
where estimated date of delivery was known and an estimated date of conception using completed
weeks of gestation and date of delivery for the remaining cases.
The EUROCAT EDMP uses the scan (or “moving window”) method11 to run a window from 5 to (n-2)
cases, where n is the total number of cases, across the time period of analysis and, by comparison
with simulated data, detect sequences of cases that occur in a shorter time period than would be
expected by chance (p<0.05).

6.3 Results
A total of six unusual aggregations (potential clusters) were identified in the analysis. One potential
cluster was detected in neural tube defects, one in ano-rectal atresia and stenosis, two in club foot talipes equinovarus and two in polydactyly.
Five cases with neural tube defects were found to have the same calculated date of conception.
However one case with spina bifida had multiple anomalies and so would be likely to be due to a
different aetiology. With this case removed the cluster would no longer be significant.
Five cases with ano-rectal atresia and stenosis were found to have the same calculated date of
conception. However the cases had different multiple anomalies and so would be likely to be due to
different aetiologies.
Five cases with club foot - talipes equinovarus were found to have the same calculated date of
conception. However the cases were not close geographically; 1 case from the East Midlands, 1 case
from Wales and 3 cases spread across the South Central region. A second potential cluster all with
the same calculated date of conception included a case with an estimated date of conception.
Estimated dates are only accurate to the nearest week not day and if this case was not on the same
date the cluster would no longer be significant.

10
11

EUROCAT Working Group on the Management of Clusters and Environmental Exposure Incidents, 2003.
Nagarwalla N. A scan statistic with a variable window. Stat Med 1996; 15:845-850.
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Two potential clusters of five cases with polydactyly were found to have the same calculated date of
conception. However, some were preaxial and others were postaxial and so separating these, as
they usually have a different aetiology, removes this cluster.

6.4 Summary
Although a total of six potential clusters were identified, four clusters included cases with different
aetiologies, one cluster included cases from a wide geographical region and one cluster included a
case with an estimated date of conception that is unlikely to actually have been conceived on the
same day as the other cases in the potential cluster. Clusters will continue to be monitored
annually.
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Chapter 7: Spotlight on prenatal diagnosis
7.1 Background
In the UK, pregnant women are offered a second trimester ultrasound scan between 18 and 20
completed weeks’ gestation to identify any structural anomalies in the fetus and, in recent years,
targets for detection of specific anomalies have been set (see Chapter 3). This information allows
women to make informed decisions whether to terminate the pregnancy if an anomaly is detected,
and to help parents prepare for both antenatal and postnatal management.12
In Chapter 2 it was reported that of the cases with known timing of diagnosis, 61% were diagnosed
prenatally. In this chapter, more detail is provided on prenatal diagnosis rates of isolated cases
within specific congenital anomaly subgroups (see Glossary for definition of isolated).

7.2 Prenatal diagnosis by congenital anomaly subgroup
Table 7.1 shows that the percentage of cases prenatally diagnosed differed significantly according to
the congenital anomaly diagnosed. Abdominal wall defects were identified prenatally in 91% of
isolated cases, urinary anomalies in 91% and nervous system anomalies in 90%. However, only 10%
of genital anomalies were identified prenatally in isolated cases, this is due to the defects being very
small.
Table 7.1: Percentage of isolated cases prenatally diagnosed according to major congenital anomaly
1
subgroup; six BINOCAR registers (coverage: 36% of births in England): 2012

Congenital anomaly
Nervous system
Congenital heart defects
Respiratory
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb

Number of prenatally
diagnosed cases

Total number
of cases

Percentage prenatally
diagnosed [95% CI]

335
302
62
119
72
124
397
25
177

372
872
83
241
189
136
437
240
477

90.1 [86.6, 92.7]
34.6 [31.5, 37.9]
74.7 [64.4, 82.8]
49.4 [43.1, 55.6]
38.1 [31.5, 45.2]
91.2 [85.2, 94.9]
90.8 [87.8, 93.2]
10.4 [7.2, 14.9]
37.1 [32.9, 41.5]

1 2012 data are provisional due to late reporting of cases.
Note: Data on the percentage of Down, Patau and Edwards syndrome cases prenatally diagnosed can be found in Chapter 8.

7.3 Trends in prenatal diagnosis by congenital anomaly subgroup
Table 7.2 shows that the percentage of isolated anomalies being prenatally diagnosed with
congenital heart defects and limb anomalies significantly increased between 2007 and 2011.

12

National Institute for Health and Clinical Excellence (NICE): Antenatal care. NICE clinical guideline 62.
http://guidance.nice.org.uk/CG62 [Accessed: 16/12/2014]
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Table 7.2: Trends in percentage of isolated cases prenatally diagnosed and 95% CIs according to congenital
anomaly subgroup; six BINOCAR registers (coverage: 36% of births in England and Wales): 2007-2011
Percentage of isolated cases prenatally diagnosed [95% CI]
Congenital anomaly
Nervous system
Congenital heart defects
Respiratory
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb

2007

2008

2009

2010

2011

85 [81, 88]
23 [21, 26]
65 [54, 74]
46 [41, 52]
35 [29, 41]
94 [89, 97]
86 [82, 88]
5 [3, 7]
25 [22, 29]

83 [79, 86]
25 [22, 28]
84 [75, 91]
50 [44, 56]
36 [29, 44]
97 [93, 99]
86 [83, 89]
5 [3, 8]
29 [26, 33]

89 [86, 92]
25 [23, 28]
79 [69, 87]
53 [47, 60]
33 [27, 40]
97 [93, 99]
86 [82, 88]
4 [2, 6]
25 [22, 29]

91 [88, 94]
29 [26, 31]
81 [71, 88]
53 [47, 59]
40 [34, 47]
97 [93, 99]
89 [86, 92]
4 [2, 7]
31 [27, 35]

90 [87, 93]
32 [29, 35]
81 [70, 88]
53 [46, 59]
41 [34, 48]
95 [90, 98]
88 [85, 91]
4 [2, 7]
34 [30, 38]

Poisson
1
regression
p-value
0.34
<0.001
0.49
0.30
0.29
0.95
0.66
0.48
0.02

1 The trends were tested using Poisson regression taking account of the registers.

The percentage of cases with a prenatally diagnosed isolated congenital heart defect increased from
25% (95% CI: 22-28) in 2008 to 35% (95% CI: 32-38) in 2012 (Figure 7.1).
Figure 7.1: Percentage of cases with isolated congenital heart defects prenatally diagnosed and 95% CI; six
1
BINOCAR registers (coverage: 36% of births in England and Wales): 2008-2012
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1 2012 data are provisional due to late reporting of cases.

The percentage of cases with a prenatally diagnosed isolated limb anomaly increased from 29% (95%
CI: 26-33) in 2008 to 37% (95% CI: 33-42) in 2012 (Figure 7.2).
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Figure 7.2: Percentage of cases with isolated limb anomalies prenatally diagnosed and 95% CI; six BINOCAR
1
registers (coverage: 36% of births in England and Wales): 2008-2012
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7.4 Termination of pregnancy after prenatal diagnosis
Following a prenatal diagnosis, 71% of pregnancies affected with an isolated nervous system
anomaly were terminated, as were 23% with a congenital heart defect (Table 7.2). In contrast,
fewer than 3% of pregnancies affected by less severe anomalies were terminated.
Table 7.3: Percentage of isolated cases terminated after a prenatal diagnosis according to major congenital
1
anomaly subgroup; six BINOCAR registers (coverage: 36% of births in England): 2012

Congenital anomaly
Nervous system
Congenital heart defects
Respiratory
Digestive system
Abdominal wall defects
Urinary
Limb
Oro-facial clefts & Genital

Number of
terminations of
pregnancy
238
69
8
8
24
48
12
4

Total number of
cases prenatally
diagnosed
335
302
62
72
124
397
177
144

Percentage
[95% CI]
71.0 [66.0, 75.6]
22.8 [18.5, 27.9]
12.9 [6.7, 23.4]
11.1 [5.7, 20.4]
19.4 [13.4, 27.2]
12.1 [9.2, 15.7]
6.8 [3.9, 11.5]
2.8 [1.1, 6.9]

1 2012 data are provisional due to late reporting of cases.
Note: Data on the percentage of Down, Patau and Edwards syndrome cases terminated after a prenatal diagnosis can be found in Chapter 8.

7.5 Survival
In seven out of the nine congenital anomaly subgroups, there was no difference between the 1-year
survival after a prenatal diagnosis and 1-year survival after a postnatal diagnosis, all of which have a
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survival of above 85%. There were however, differences seen in isolated congenital heart defects
and isolated digestive system anomalies.
The 1-year survival of isolated congenital heart defects after a prenatal diagnosis was 88% compared
to 98% after a postnatal diagnosis. This is likely to be because the severe congenital heart defects
are more likely to be identified prenatally (68% of prenatally diagnosed cases were severe) than
postnatally (23%) (data not shown).
The 1-year survival of isolated digestive system anomalies after a prenatal diagnosis was 74%
compared to 95% after a postnatal diagnosis. This is mainly affected by congenital diaphragmatic
hernia (CDH) which is more likely to be identified prenatally (40% of prenatally diagnosed cases were
CDH) than postnatally (11%) and has relatively low survival rates of 36% when prenatally diagnosed
compared to 85% when postnatally diagnosed (data not shown). This is because CDH diagnosed
postnatally is a much less severe condition with less respiratory compromise, which is the major
factor affecting the chances of survival even after repair of the defect in the diaphragm.
Table 7.4: One-year survival of isolated cases after prenatal and postnatal diagnosis according to major
1
congenital anomaly subgroup; six BINOCAR registers (coverage: 36% of births in England): 2012
Prenatal diagnosis
Congenital anomaly

Nervous system
Congenital heart defects
Respiratory
Oro-facial clefts
Digestive system
Abdominal wall defects
Urinary
Genital
Limb

Number of
live births
surviving to 1
year
74
193
44
115
46
94
333
24
161

Postnatal diagnosis

Total number
of live births

Percentage
[95% CI]

84
220
51
115
62
98
345
24
164

88.1 [79.5, 93.4]
87.7 [82.7, 91.4]
86.3 [74.3, 93.2]
100.0 [96.8, 100.0]
74.2 [62.1, 83.4]
95.9 [90.0, 98.4]
96.5 [94.0, 98.0]
100.0 [86.2, 100.0]
98.2 [94.8, 99.4]

Number of
live births
surviving to 1
year
30
554
18
119
110
12
38
214
297

Total number
of live births

Percentage
[95% CI]

33
566
19
119
116
12
39
215
298

90.9 [76.4, 96.9]
97.9 [96.3, 98.8]
94.7 [75.4, 99.1]
100.0 [96.9, 100.0]
94.8 [89.2, 97.6]
100.0 [75.8, 100.0]
97.4 [86.8, 99.5]
99.5 [97.4, 99.9]
99.7 [98.1, 99.9]

1 2012 data are provisional due to late reporting of cases.

Importantly the vast majority of infants with a congenital anomaly regardless of the timing of the
diagnosis survive to their first birthday.

7.6 Summary
The percentage of cases prenatally diagnosed varied according to the major congenital anomaly
subgroup. The decision to terminate was also strongly associated with the severity of the anomaly.
The survival did not appear to improve with prenatal diagnosis, but this was due to more severe
anomalies being the ones more often detected prenatally.
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Chapter 8: Disease specific registers – National
Down Syndrome Cytogenetic Register
The NDSCR was started in 1989 and collects notifications about all cytogenetically diagnosed cases of
Down syndrome (trisomy 21), Edwards syndrome (trisomy 18) and Patau syndrome (trisomy 13)
occurring in England and Wales. Cases from the other congenital anomaly registers are included in
these data.
More information on the NDSCR data is available in the annual report
(http://www.wolfson.qmul.ac.uk/files/pdf/NDSCRAnnual2012.pdf).

8.1 Diagnoses of Down, Edwards and Patau syndrome
In 2012, 1,982 Down syndrome, 526 Edwards syndrome and 229 Patau syndrome cases were
diagnosed.
Of the 1,982 Down syndrome cases, 64% were diagnosed prenatally and 36% were diagnosed
postnatally (Table 8.1). The birth prevalence of Down syndrome in England and Wales in 2012 was
27 per 10,000 total births (Table 8.2). It is expected that about 6% of those with unknown outcomes
are likely to result in a live birth, therefore the live birth prevalence of Down syndrome for England
and Wales in 2012 is estimated to have been 11 per 10,000 live births.
Of the 526 Edwards syndrome cases, 88% were diagnosed prenatally and 12% were diagnosed
postnatally (Table 8.1). The birth prevalence of Edwards syndrome in England and Wales in 2012
was 7 per 10,000 total births (Table 8.2).
Of the 229 Patau syndrome cases, 93% were diagnosed prenatally and 7% were diagnosed
postnatally (Table 8.1). The birth prevalence of Patau syndrome in England and Wales in 2012 was 3
per 10,000 total births (Table 8.2).
Table 8.1: Down, Edwards and Patau syndrome cases diagnosed and notified to NDSCR according to time of
1
diagnosis and outcome; England and Wales: 2012
Time of
diagnosis

Prenatal

Postnatal

Outcome
Miscarriage (20-23 weeks)
Termination of pregnancy
Stillbirth (≥24 weeks)
Live birth
Unknown outcome
Total
Miscarriage (20-23 weeks)
Stillbirth (≥24 weeks)
Live birth
Total

Total

Down syndrome
17 (0.9)
983 (49.6)
17 (0.9)
76 (3.8)
166 (8.4)
1,259 (63.5)
5 (0.3)
29 (1.5)
689 (34.8)
723 (36.5)
1,982 (100.0)

Number (Percentage)
Edwards syndrome
4 (0.8)
366 (69.6)
16 (3.0)
12 (2.3)
67 (12.7)
465 (88.4)
2 (0.4)
5 (1.0)
54 (10.3)
61 (11.6)
526 (100.0)

Patau syndrome
1 (0.9)
177 (77.3)
3 (1.3)
7 (3.1)
24 (10.5)
213 (93.0)
1 (0.4)
1 (0.4)
14 (6.1)
16 (7.0)
229 (100.0)

1 2012 data are provisional due to late reporting of cases.

The birth prevalence of Down syndrome, Edwards syndrome and Patau syndrome has remained
constant over the last five years (Table 8.2 and Figures 8.1 and 8.2).
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Table 8.2: Trends over time (per 10,000 total births) and 95% CIs in Down syndrome, Edwards syndrome and
Patau syndrome; England and Wales: 2008-2012
Down syndrome
Year
Number
2008
2009
2010
2011
1
2012

1,844
1,927
1,911
1,901
1,982

Birth
prevalence per
10,000 total
births [95% CI]
25.9 [24.7, 27.1]
27.1 [25.9, 28.4]
26.3 [25.1, 27.5]
26.1 [25.0, 27.3]
27.0 [25.9, 28.2]

Down syndrome
live births
Birth
prevalence per
Number
10,000 live
births [95% CI]
750
10.6 [9.8, 11.4]
787
11.1 [10.4, 11.9]
728
10.1 [9.3, 10.8]
733
10.1 [9.4, 10.9]
765
10.5 [9.8, 11.3]

Edwards syndrome

Patau syndrome

Number

Birth prevalence
per 10,000 total
births [95% CI]

Number

488
520
538
510
526

6.9 [6.3, 7.5]
7.3 [6.7, 8.0]
7.4 [6.8, 8.1]
7.0 [6.4, 7.6]
7.2 [6.6, 7.8]

188
176
221
196
229

Birth
prevalence per
10,000 total
births [95% CI]
2.6 [2.3, 3.0]
2.5 [2.1, 2.9]
3.0 [2.7, 3.5]
2.7 [2.3, 3.1]
3.1 [2.7, 3.6]

1 2012 data are provisional due to late reporting of cases.

Figure 8.1: Birth prevalence (per 10,000 births) and 95% CIs of Down syndrome; England and Wales: 20081
2012
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1 2012 data are provisional due to late reporting of cases.
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Figure 8.2: Birth prevalence (per 10,000 total births) and 95% CIs of Edwards syndrome and Patau syndrome;
1
England and Wales: 2008-2012
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8.2 Regional differences in birth prevalence
Table 8.3 shows the number of cases diagnosed and birth prevalence of Down syndrome, Edwards
syndrome and Patau syndrome across England and Wales according to the maternal region of
residence.
London had the highest birth prevalence of Down syndrome (34 per 10,000 total births) and the
North East had the lowest (19 per 10,000 total births). The small number of cases of Edwards and
Patau syndrome is likely to contribute to the variation seen between regions.
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Table 8.3: Number, birth prevalence (per 10,000 total births) and 95% CIs of Down syndrome, Edwards
1
syndrome and Patau syndrome according to region of maternal residence; England and Wales: 2012
Down syndrome
Region

North East
North West
Yorkshire and
Humberside
East Midlands
West Midlands
East England
London
South East
South West
Wales
Total

Percentage
of mothers
≥ 35 years
(%)

Edwards syndrome

Patau syndrome
Birth
prevalence
Number
per 10,000
total births
[95% CI]
8
2.6 [1.1, 5.2]
22
2.5 [1.5, 3.7]

Number

Birth
prevalence per
10,000 total
births [95% CI]

Number

Birth
prevalence per
10,000 total
births [95% CI]

15
17
16

59
234

19.4 [14.8, 25.0]
26.1 [22.9, 29.7]

13
59

4.3 [2.3, 7.3]
6.6 [5.0, 8.5]

137

20.2 [17.0, 23.9]

42

6.2 [4.5, 8.4]

10

1.5 [0.7, 2.7]

17
17
21
26
23
20
16
20

151
179
201
459
291
178
72
1,982*

27.0 [22.9, 31.7]
24.1 [20.7, 27.9]
26.8 [23.3, 30.8]
34.0 [31.0, 37.3]
26.9 [23.9, 30.1]
29.0 [24.9, 33.6]
20.3 [15.9, 25.6]
27.0 [25.9, 28.2]

45
26
47
140
79
50
20
526**

8.0 [5.9, 10.8]
3.5 [2.3, 5.1]
6.3 [4.6, 8.3]
10.4 [8.7, 12.2]
7.3 [5.8, 9.1]
8.1 [6.0, 10.7]
5.6 [3.4, 8.7]
7.2 [6.6, 7.8]

15
22
32
55
29
25
9
229***

2.7 [1.5, 4.4]
3.0 [1.9, 4.5]
4.3 [2.9, 6.0]
4.1 [3.1, 5.3]
2.7 [1.8, 3.8]
4.1 [2.6, 6.0]
2.5 [1.2, 4.8]
3.1 [2.7, 3.6]

1 2012 data are provisional due to late reporting of cases.
*21 have unknown region
**5 have unknown region
***2 have unknown region

Figure 8.3 indicates that the south of England had a higher birth prevalence of Down syndrome than
the north. The lightest blue (<25.9 per 10,000 total births) represents the regions with birth
prevalence significantly lower than the average birth prevalence across England and Wales. The mid
blue (25.9-28.2 per 10,000 total births) represents the regions with birth prevalence comparable to
the average for England and Wales, and the darkest blue (>28.2 per 10,000 total births) represents
the regions with birth prevalence significantly higher than the average birth prevalence.
Maternal age is a known risk factor for Down syndrome.13 There was no difference in the birth
prevalence of Down syndrome across England and Wales once maternal age had been adjusted for.

13

Morris JK, Mutton DE, Alberman E. Revised estimates of the maternal age specific live birth prevalence of
Down’s syndrome. J Med Screen 2002; 9:2-6.
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Figure 8.3: Regional differences in the unadjusted birth prevalence for Down syndrome; England and Wales:
1
2012

1 2012 data are provisional due to late reporting of cases.

8.3 Prenatal diagnosis
Although the absolute difference is small, the percentages of cases prenatally diagnosed with Down
syndrome has significantly increased (p=0.032) over the last five years. In contrast, the percentages
with Edwards or Patau syndrome prenatally diagnosed have remained constant (Table 8.4).
Table 8.4: Percentage of cases and 95% CIs of Down syndrome, Edwards syndrome and Patau syndrome that
were prenatally diagnosed; England and Wales: 2008-2012

Year
2008
2009
2010
2011
1
2012

Down syndrome
Number
Percentage
prenatally
prenatally diagnosed
diagnosed
[95% CI]
1,128
61.2 [58.9, 63.4]
1,193
61.9 [59.7, 64.1]
1,219
63.8 [61.6, 65.9]
1,232
64.8 [62.6, 66.9]
1,259
63.5 [61.4, 65.6]

Edwards syndrome
Number
Percentage
prenatally prenatally diagnosed
diagnosed
[95% CI]
450
92.2 [89.5, 94.3]
471
90.6 [87.8, 92.8]
484
90.0 [87.1, 92.2]
471
92.4 [89.7, 94.4]
465
88.4 [85.4, 90.9]

1 2012 data are provisional due to late reporting of cases.
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Patau syndrome
Number
Percentage
prenatally prenatally diagnosed
diagnosed
[95% CI]
170
90.4 [85.4, 93.9]
150
85.2 [79.2, 89.7]
198
89.6 [84.9, 93.0]
172
87.8 [82.4, 91.6]
213
93.0 [89.0, 95.7]

8.3.1 Regional differences in prenatal diagnosis
Table 8.5 shows the number and percentage of cases of Down syndrome, Edwards syndrome and
Patau syndrome that were prenatally diagnosed across England and Wales according to maternal
region of residence. For Down syndrome, the North East had the highest percentage prenatally
diagnosed (76%) and West Midlands had the lowest percentage (48%). For Edwards and Patau
syndrome, the regional differences between the percentages of cases prenatally diagnosed is likely
to reflect the small number of cases in each region and the differences are not statistically
significant.
Regional variation in rates of prenatal diagnosis may be due to differences in unit policies,
availability of services and the uptake of prenatal screening tests, the latter of which may be
influenced by a range of social factors.
Table 8.5: Percentage of cases and 95% CIs of Down syndrome, Edwards syndrome and Patau syndrome that
1
were prenatally diagnosed according to region of maternal residence; England and Wales: 2012

Region

North East
North West
Yorkshire and
Humberside
East Midlands
West Midlands
East England
London
South East
South West
Wales
Total

Down syndrome
Percentage
Number
prenatally
prenatally
diagnosed
diagnosed
[95% CI]
45
76.3 [64.0, 85.3]
128
54.7 [48.3, 61.0]

Edwards syndrome
Percentage
Number
prenatally
prenatally
diagnosed
diagnosed
[95% CI]
11
84.6 [57.8, 95.7]
52
88.1 [77.5, 94.1]

Patau syndrome
Percentage
Number
prenatally
prenatally
diagnosed
diagnosed
[95% CI]
8
100.0 [67.6, 100.0]
20
90.9 [72.2, 97.5]

72

52.6 [44.2, 60.7]

36

85.7 [72.2, 93.3]

9

90.0 [59.6, 98.2]

93
86
135
321
212
120
36
1,259*

61.6 [53.6, 69.0]
48.0 [40.8, 55.3]
67.2 [60.4, 73.3]
69.9 [65.6, 73.9]
72.9 [67.5, 77.6]
67.4 [60.2, 73.9]
50.0 [38.7, 61.3]
63.5 [61.4, 65.6]

41
20
42
129
72
40
19
465**

91.1 [79.3, 96.5]
76.9 [57.9, 89.0]
89.4 [77.4, 95.4]
92.1 [86.5, 95.6]
91.1 [82.8, 95.6]
80.0 [67.0, 88.8]
95.0 [76.4, 99.1]
88.4 [85.4, 90.9]

14
19
29
52
29
24
9
213

93.3 [70.2, 98.8]
86.4 [66.7, 95.3]
90.6 [75.8, 96.8]
94.5 [85.1, 98.1]
100.0 [88.3, 100.0]
96.0 [80.5, 99.3]
100.0 [70.1, 100.0]
93.0 [89.0, 95.7]

1 2012 data are provisional due to late reporting of cases.
*11 have unknown region
**3 have unknown region

In Figure 8.4 the lightest blue (<61.4%) represents the regions with significantly lower percentages of
prenatally diagnosed cases of Down syndrome than the average across England and Wales, the mid
blue (61.4%-65.6%) represents the regions with average percentages, and the darkest blue (>65.6%)
represents the regions with significantly higher than average percentages of prenatally diagnosed
cases.
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Figure 8.4: Regional differences in the percentages of cases prenatally diagnosed with Down syndrome;
1
England and Wales: 2012

1 2012 data are provisional due to late reporting of cases.

For more information about the NDSCR or to see the publications from the register, visit the
following website: http://www.wolfson.qmul.ac.uk/current-projects/downs-syndrome-register.

55

Chapter 9: Disease specific registers – Cleft lip
and palate (CRANE) database
The CRANE database was established in 2000 and collects birth, demographic and diagnosis data on
all children born in England, Wales and Northern Ireland with the congenital anomaly of cleft lip
and/or palate. The database also records information about cleft-related treatment and outcomes.
In January 2013, CRANE changed the way the database runs. Previously, cleft units could only
register patients whose parents had consented to their information being submitted to CRANE.
However, since January 2013, cleft units have been able to register patients with a minimal dataset
prior to obtaining parental consent; allowing CRANE to act as an up-to-date national register for all
children born alive with a cleft lip and/or palate in England, Wales and Northern Ireland. This
change has resulted in a major improvement in how the database functions as a register of cleft
births.
CRANE uses Hospital Episode Statistics (HES) data, linked at the patient level, to further examine
treatment for cleft lip and/or palate in England. CRANE has also sought and been granted
permission by the Department for Education (DfE) to link the information held in the CRANE
database, at the patient level, with the National Pupil Database (NPD). With this linkage, the aim is
to use the information held in the CRANE Database (on consented cases only) to describe differences
in educational outcomes according to factors such as speech quality. CRANE also aims, in future, to
draw comparisons between the educational outcomes for the CRANE cases and the published
national statistics for all children.

9.1: Births with cleft lip and/or palate
The CRANE database registered 1,146 consented children born in 2012 with a cleft lip and/or palate.
Of the 1,050 children born in 2012 who have had a cleft type specified, cleft palate accounts for the
majority of cases (43.8%, Table 9.1). In addition, the distribution of the four main cleft lip and/or
palate types has remained consistent in 2012 with previous years.
Table 9.1: Number, percentage and 95% CIs of children born with a cleft lip and/or palate according to cleft
type registered on the CRANE database; England, Wales and Northern Ireland; 2012
Cleft type
Cleft lip
Cleft palate
Unilateral cleft lip & palate
Bilateral cleft lip & palate
Not specified
Total

Number
242
460
251
97
96
1,146

Percentage [95% CI]
23.1 [20.2, 26.1]
43.8 [39.9, 48.0]
23.9 [21.0, 27.1]
9.2 [7.5, 11.3]
..
100.0

Note: Data based on cleft type reported to CRANE by 8 April 2014.

9.2: Trends over time
Until January 2013, only those patients who had been consented were registered on the CRANE
database. There is often a lag between patients being referred to a cleft hospital and being
approached for consent.14 As such, while CRANE can be used to estimate birth prevalence rates
14

CRANE Project team on behalf of the Cleft Development Group. CRANE Database Annual Report 2013.
London: Clinical Effectiveness Unit, The Royal College of Surgeons of England 2013.
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among live-born children in Wales and Northern Ireland, HES data may better reflect birth
prevalence rates in England, particularly when observing trends over time. Using both HES and
CRANE data sources, the birth prevalence of cleft lip and/or palate in England, Wales and Northern
Ireland for the years 2000 to 2012 is shown in Table 9.2.
Based on data reported to HES and CRANE, the birth prevalence of children born with a cleft lip
and/or palate and receiving cleft treatment appears to have declined between 2001 and 2011, but
has shown an increase of 1.5% in 2012 (Table 9.2 and Figure 9.1). The number was highest in 2001,
when 16.2 per 10,000 live births were reported to be affected with cleft lip and/or palate. The
lowest rate was in both 2010 and 2011, when 13.7 per 10,000 live births were reported.
However, the lower rates between 2008 and 2010 should be interpreted with caution. For example,
a ‘cleft patient’ in HES is defined as one who has both a record of a cleft diagnosis and a record of a
primary cleft surgical repair. As primary surgical repairs usually take place between three months
and two years after birth, with some repairs taking place even later, the data for the latter years in
Table 9.2 and Figure 9.1 are likely to under-represent the true number of cleft-affected births in
England, Wales and Northern Ireland.
The 2011 and 2012 rate (13.7 and 15.2 per 10,000 live births respectively) are based on the total
number of cleft births reported to CRANE by all Cleft Units, regardless of consent status, and are
therefore likely to be accurate.
Table 9.2: Trend in the number of children reported to be born with a cleft lip and/or palate; England, Wales
and Northern Ireland: 2000-2012
Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011*
2012*

Number
1001
1001
968
986
1012
1009
1043
1064
1044
1008
1023
1029
1146

Birth prevalence per 10,000
live births [95% CI]
16.0 [15.0, 17.0]
16.2 [15.2, 17.3]
15.7 [14.7, 16.7]
15.3 [14.4, 16.3]
15.3 [14.4, 16.3]
15.1 [14.2, 16.1]
15.1 [14.2, 16.0]
14.9 [14.0, 15.8]
14.2 [13.4, 15.1]
13.8 [12.9, 14.7]
13.7 [12.8, 14.5]
13.7 [12.9, 14.6]
15.2 [14.3, 16.1]

Note: 2000-2010 Cleft trends based on Hospital Episode Statistics (HES) data for England and CRANE data for Wales and Northern Ireland.
Numbers reflect children who were both diagnosed and treated for cleft lip and/or palate.
*2011 and 2012 figures are based on total number of cleft births reported to CRANE by UK Cleft Units, regardless of consent status, as HES
data are not available.
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Figure 9.1: Frequency of children reported to be born with a cleft lip and/or palate (per 10,000 live births)
and 95% CIs; England, Wales and Northern Ireland: 2000-2012
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Note: 2000-2010 Cleft trends based on Hospital Episode Statistics (HES) data for England and CRANE data for Wales and Northern Ireland.
Numbers reflect children who were both diagnosed and treated for cleft lip and/or palate. 2011 and 2012 figures are based on total
number of cleft births reported to CRANE by UK Cleft Units, regardless of consent status, as HES data are not available.

9.3: Regional differences
Since 1998, cleft services in the United Kingdom have undergone a process of centralisation.15 There
are now 15 specialist units providing cleft treatment to children in England, Wales and Northern
Ireland. Table 9.3 shows that Guy’s and St Thomas’ reported treating the greatest percentage on
(14%) of children born with cleft lip and/or palate in 2012, while Belfast reported treating the
smallest percentage (3%).
The number of treated children reported by individual units is determined by the size of the
population in its catchment area as well as case ascertainment (i.e. percentage of children born with
a cleft reported to CRANE out of all children born with cleft), and does not reflect regional variations
in cleft lip and/or palate birth prevalence rates.

15

Fitzsimons K, Mukarram S, Copley L, Deacon S, van der Meulen J. Centralisation of services for children with
cleft lip or palate in England: a study of hospital episode statistics. BMC Health Services Research 2012; 12:148.
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Table 9.3: Number, percentage and 95% CIs of children born with a cleft lip and/or palate reported to CRANE
by the unit providing the cleft treatment; England, Wales and Northern Ireland: 2011
Regional centre / Managed Clinical
Network
Northern & Yorkshire
North West
Trent
West Midlands
East
North Thames
The Spires
South Wales/South West
South Thames
Northern Ireland
Total

Specialists Unit
Newcastle
Leeds
Liverpool
Manchester
Nottingham
Birmingham
Cambridge
Great Ormond Street
Chelmsford
Oxford
Salisbury
Swansea
Bristol
Guy’s and St Thomas’
Belfast

Number

Percentage [95% CI]

65
64
64
70
92
126
87
132
45
45
52
52
66
157
29
1146

5.7 [4.4, 7.2]
5.6 [4.3, 7.1]
5.6 [4.3, 7.1]
6.1 [4.8, 7.7]
8.0 [6.5, 9.8]
11.0 [9.2, 13.1]
7.6 [6.1, 9.4]
11.5 [9.6, 13.7]
3.9 [2.9, 5.3]
3.9 [2.9, 5.3]
4.5 [3.4, 5.9]
4.5 [3.4, 5.9]
5.8 [4.5, 7.3]
13.7 [11.6, 16.0]
2.5 [1.7, 3.6]
100.0

Note: Data based on total number of cleft births reported to CRANE by UK Cleft Units, by 8 April 2014, regardless of consent status.
These Regional centres/Managed Clinical Networks are different to the BINOCAR regions used in the rest of this report.

16

For more information about the CRANE database or to see the publications from the register, visit
the following website: https://www.crane-database.org.uk/.

16

CRANE Project team on behalf of the Cleft Development Group. CRANE Database Progress Report 2014.
London: Clinical Effectiveness Unit, The Royal College of Surgeons of England 2014.
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Appendix A – List of current register staff
Register

CARIS (Wales)

CAROBB (Oxfordshire, Berkshire
& Buckinghamshire)

CRANE

EMSYCAR (East Midlands &
South Yorkshire)

NDSCR

NorCAS (Northern England)

SWCAR (South West England)

WANDA (Wessex)

Staff member
Judith Greenacre
Helen Jenkins
Margery Morgan
Vivian Morgan
David Tucker
Valerie Vye
Jane Forrester-Barker
Jenny Kurinczuk
Kay Randall
Catherine Rounding
Lynn Copley
Scott Deacon
Jackie Horrocks
Jibby Medina
Jan van der Meulen
Laura Berry
Judith Budd
Liz Draper
Frances Mielewczyk
Martin Perkins
Peter Perry
Joan Morris
Ellen Clancy
Karen Clarke
Anna Springett
Haiyan Wu
Julie Battista
Kate Best
Nicola Miller
Judith Rankin
Natalia Stott
Martin Ward Platt
Julie Chamberlain
Jaspal Kang
Rosalie Morgan
Sylvia Stoianova
Ben Wreyford
Lysa Styles
Diana Wellesley

Job title
Consultant in Public Health Medicine, Public Health Wales
Data Support Clerk
Consultant Obstetrician & Gynaecologist
Data Support Clerk
Manager
Data Support Clerk
Admin Assistant
Professor of Perinatal Epidemiology and acting Clinical Director
Clinical Co-ordinator
Co-ordinator
Data Manager
Clinical Project Lead
Administrator
Research Fellow
Clinical Epidemiologist
Database Administrator
Co-ordinator
Professor of Paediatric and Perinatal Epidemiology
Database Administrator
Computer Officer
Database Administrator
Professor of Medical Statistics
Clerical Assistant
Clerical Assistant
Research Assistant
Research Assistant
Research Admin Assistant
Research Assistant
RMSO Co-ordinator
Professor of Maternal and Perinatal Epidemiology
Data Manager
Clinical Director
Information Administrator
Information Assistant
Information Administrator
Data Manager
Information Administrator
Specialist Midwife
Consultant in Clinical Genetics
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Appendix B – List of conditions for exclusion
Specified ICD10-BPA – if
present
Head
Aberrant scalp hair patterning
Flat occiput
Dolichocephaly
Plagiocephaly – head asymmetry
Bony occipital spur
Third fontanel
Macrocephalus
Facial asymmetry
Compression facies
Other cong deformities of skull, face and jaw

Q67.2
Q67.3

Q75.3
Q67.0
Q67.1
Q67.4

Eyes
Epicanthic folds
Epicenthus inversus
Upward slanting palpebral fissures
Downward slanting palpebral fissures
Short palpebral fissures
Congenital ectropion
Congenital entropion
Other congenital malformation of eyelid
Dystopia canthorum
Hypertelorism
Hypotelorism
Stenosis of stricture of lacrimal duct
Synophrys
Blue sclera
Crocodile tears

Q10.1
Q10.2
Q10.3
Q75.2
Q10.5
Q18.80
Q13.5
Q07.82

Ears
Primitive shape
Lack of helical fold
Asymmetric size
Posterior angulation
Microtia
Macrotia
Protuberant ears
Absent tragus
Double lobule
Accesorry auricle, preauricular appendage, tag or lobule
Auricular pit
Preauricular sinus or cyst
Narrow external auditory meatus
Low set ears
Bat ear, prominent ear
Unspecified and minor malformation of ear
Nose
Small nares
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Q17.3
Q17.3
Q17.3
Q17.3
Q17.2
Q17.1
Q17.3
Q17.0
Q17.0
Q18.1
Q17.4
Q17.4
Q17.9

Notched alas
Oral regions
Borderline small mandible/ minor micrognathia
Aberrant frenula
Enamel hypoplasia
Malformed teeth
High arched palate
Tongue tie or cyst of tongue
Macroglossia
Macrostomia
Microstomia
Macrocheilia
Microcheilia
Ranula

Q38.50
Q38.1
Q38.2
Q18.4
Q18.5
Q18.6
Q18.7

Neck
Mild webbed neck
Sinus, fistula or cyst of branchial cleft
Preauricular sinus or cyst
Other branchial cleft malformation
Congenital malformation of face and neck, unspecified
Torticollis
Hands
Duplication of thumbnail
Enlarged or hypertrophic nails
Single/abnormal palmar crease
Unusual dermatoglyphics
Clinodactyly (5th finger)
Short fingers (4. 5. th finger)
Accessorry carpal bones

Q18.0
Q18.1
Q18.2
Q18.9
Q68.0

Q84.5
Q82.80

Q74.00

Feet -Limb
Syndactyly (2nd-3rd toes)
Gap between toes (1st-2nd)
Short great toe
Recessed toes (4th, 5th)
Enlarged or hypertrophic nails
Prominent calcaneus
Clicking hip, subluxation of unstable hip
Metatarsus varus or metatarsus adductus
Hallux varus – other cong varus deformities of feet
Talipes or pes calcaneovalgus
Congenital pes planus
Metatarsus varus – other cong valgus deformities of feet
Pes cavus
Clubfoot of postural origin – other cong deformities of feet
Congenital deformity of feet, unspecified
Skin
Hemangioma (other than face or neck)
Pigmented naevus – cong non-neoplastic naevus
Neavus flammeus

Q84.5
Q65.3-Q65.6
Q66.2
Q66.3
Q66.4
Q66.5
Q66.6
Q66.7
Q66.8
Q66.9

Q82.5
Q82.50
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Strawberry naevus
Lymphangioma
Angioma
Persistent lanugo
Mongoloid spot (whites)
Depigmented spot
Unusual placement of nipples
Accessory nipples
Cafe-au-lait spot

Q82.51

Q82.52

Q83.3

Skeletal
Cubitus valgus
Prominent sternum
Depressed sternum
Sternum bifidum
Shieldlike chest, other cong deformities of chest
Congenital deformity of spine
Genua valgum
Genus varum
Genu recurvatum
Congenital bowing of femur
Congenital bowing of fibula and tibia
Congenital bowing of long bones of leg, unspecified
Spina bifida occulta
Sacral dimple
Cervical rib
Absence of rib
Accessory rib
Congenital lordosis, postural

Q67.7
Q67.6
Q76.71
Q67.8
Q67.5

Q68.21
Q68.3
Q68.4
Q68.5
Q76.0
Q76.5
Q76.60
Q76.62
Q76.43

Brain
Arachnoid cyst
Choroid plexus cyst
Anomalies of septum pellucidum
Cardiovascular
Absence or hypoplasia of umbilical artery, single umbilical artery
Functional or unspecified cardiac murmur
Patent ductus arteriosus if GA < 37 weeks
Peripheral pulmonary artery stenosis
Patent or persistent foramen ovale
Pulmonary
Accessory lobe of lung
Congenital laryngeal stridor
Laryngomalacia
Tracheomalacia
Azygos lobe of lung

Q27.0
Q25.0 if GA <37 weeks
Q21.11

Q33.1
Q31.4
Q31.4, Q31.5
Q32.0
Q33.10

Gastro-intestinal
Hiatus hernia
Pyloric stenosis
Diastasis recti
Umbilical hernia

Q40.1
Q40.0
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Inguinal hernia
Meckel’s diverticulum
Functional gastro-intestinal disorders

Q43.0
Q40.21, Q43.20, Q43.81,
Q43.82

Transient choledochal cyst
Anterior anus
Renal
Vesico-ureteral-renal reflux
Hydronephrosis with a pelvis dilatation less than 10 mm
Hyperplastic and giant kidney
Single renal cyst
External genitals
Deficient or hooded foreskin
Undescended testicle
Unspecified ectopic testis
Retractile testis
Hydrocele of testis
Phymosis
Bifid scrotum
Curvature of penis lateral
Hypoplasia of penis
Hymen imperforatum
Fusion of labia
Prominent labia minora
Enlarged clitoris
Vaginal skin tag
Cysts of vulva
Transient ovarian cyst

Q62.7
Q63.3
Q61.0

Q53
Q55.20

Q55.21

Q52.3
Q52.5

Other
Congenital malformation, unspecified

Q89.9

Chromosomal
Balanced translocations or inversions in normal individuals

Q95.0, Q95.1

“Non-congenital” anomalies
Pyloric stenosis – there is controversy about the congenital nature of the majority of cases.
Patent ductus arteriosus in babies <37 weeks
Hydrocephaly where a result of preterm birth rather than congenital: all cases among preterm births should be
thoroughly checked before registration.
Poorly specified anomalies
Functional or unspecified cardiac murmur
Laryngomalacia and tracheomalacia
Functional gastro-intestinal disorders
Undescended testicle. Registries may choose to record this locally if they can follow-up all babies to ascertain
whether the testis descends normally.
Unspecified ectopic testis
Vesico-ureteral reflux. Registries should record and transmit to EUROCAT the underlying anomaly, if present.
Clicking hip
Clubfoot where this is no further specification of whether malformation or postural origin
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Appendix C – BINOCAR Coding Framework
EUROCAT Subgroups

ICD10-BPA

ICD9-BPA

All anomalies *

Q-chapter, D215,
D821, D1810,
P350, P351,
P371

74, 75, 27910,
2281,
76076, 76280,
7710, 7711,
77121

Nervous system

Q00, Q01, Q02,
Q03, Q04, Q05,
Q06, Q07
Q00, Q01, Q05

740, 741,
742

Neural tube defects

Comments

Excluded
minor
anomalies
post-2005
Exclude all
minor
anomalies as
specified in
Guide 1.3, 1.4
Chapter 3.2

Excluded
minor
anomalies
pre-2005
Exclude all
minor
anomalies as
specified in
Guide 1.2
(ICD9 and
ICD10)

Q0782

Subgroup
binary
variable
number (al)
al1

al2

Anencephalus and
similar
Encephalocele

Q00

740, 741,
7420
740

al3

Q01

7420

Spina Bifida

Q05

741

Hydrocephalus

Q03

7423. Exclude
74232

Microcephaly

Q02

7421

Arhinencephaly /
holoprosencephaly
Eye

Q041, Q042

74226

Q10-Q15

743

Anophthalmos /
microphthalmos
Anophthalmos
Congenital cataract
Congenital glaucoma
Ear, face and neck

Q110, Q111,
Q112
Q110, Q111
Q120
Q150
Q16, Q17,
Q18

7430, 7431

al11

7430
74332
74320
744

al12
al13
al14
al15

Anotia
Congenital Heart
Defects

Q160
Q20-Q26

74401
745, 746,
7470-7474

al4
Exclude if associated
with anencephalus
subgroup
Exclude if associated
with anencephalus or
encephalocele
subgroups
Exclude
hydranencephaly.
Exclude association
with NTD subgroup
Exclude association
with NTD subgroup

al5

al6

al7

al8
al9
Q101-Q103,
Q105, Q135

Exclude isolated PDA
with GA<37 weeks
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74365

Q170-Q175,
Q179, Q180Q182, Q184Q187, Q1880,
Q189

74411, 74412,
7443, 74491

Q2111, Q250,
7470 if GA <37
weeks

Q250, 7470 if
GA <37 weeks

al10

al16
al17

EUROCAT Subgroups

Severe CHD

Common arterial
truncus
Transposition of
great vessels
Single ventricle
VSD
ASD
AVSD
Tetralogy of Fallot
Tricuspid atresia
and stenosis
Ebstein's anomaly
Pulmonary valve
stenosis
Pulmonary valve
atresia
Aortic valve
atresia/stenosis
Hypoplastic left
heart
Hypoplastic right
heart
Coarctation of aorta
Total anomalous
pulm venous
return
PDA as only CHD in
term infants (GA
+37 weeks)
Respiratory
Choanal atresia
Cystic adenomatous
malf of lung
Oro-facial clefts

Cleft lip with or
without cleft
palate
Cleft palate

ICD10-BPA

ICD9-BPA

Comments

Excluded
minor
anomalies
post-2005

Excluded
minor
anomalies
pre-2005

Q200, Q203,
Q204, Q212,
Q213, Q220,
Q224, Q225,
Q226, Q230,
Q234, Q251,
Q262
Q200

74500, 74510,
7452, 7453,
7456, 7461,
7462, 74600,
7463, 7467,
7471, 74742

ICD9-BPA has no code
for HRH

74500

al18

Q203

74510

al19

Q204
Q210
Q211
Q212
Q213
Q224

7453
7454
7455
7456
7452
7461

al20
al21
al22
al23
al24
al25

Q225
Q221

7462
74601

al26
al27

Q220

74600

al28

Q230

7463

Q234

7467

al30

Q226

No code

al31

Q251
Q262

7471
74742

al32
al33

Q250

7470

Q30-Q34

748

Q300
Q3380

7480
No code

Q35-Q37

7490, 7491,
7492

Q36, Q37

7491, 7492

Q35

7490

Q2111

ICD9-BPA has no code
for atresia

Subgroup
binary
variable
number (al)
al97

al29

Livebirths only

al100

Q314, Q315,
Q320, Q331

Q309, 74819

al34
al35
al36

Exclude association with
holoprosencephaly or
anencephaly subgroups
Exclude association with
holoprosencephaly or
anencephaly subgroups
Exclude association with
cleft lip subgroup.
Exclude association with
holoprosencephaly or
anencephaly subgroups
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al101

al102

al103

EUROCAT Subgroups

ICD10-BPA

ICD9-BPA

Digestive system

Q38-Q45,
Q790

750, 751,
7566

Oesophageal atresia
with or without
tracheooesophageal
fistula
Duodenal atresia or
stenosis

Q390-Q391

75030-75031

Q410

75110

Atresia or stenosis
of other parts of
small intestine
Ano-rectal atresia
and stenosis
Hirschsprung's
disease
Atresia of bile ducts
Annular pancreas
Diaphragmatic
hernia
Abdominal wall
defects
Gastroschisis
Omphalocele
Urinary

Q411-Q418

75111-75112

al43

Q420-Q423

75121-75124

al44

Q431

75130-75133

al45

Q442
Q451
Q790

75165
75172
75661

al46
al47
al48

Q792, Q793,
Q795
Q793
Q792
Q60-Q64,
Q794
Q601, Q606

75671, 75670,
75679
75671
75670
753, 75672,
75261
75300

al49

Q614
Q620

75316
75320

al54
al55

Q640, Q641

7535, 75261

al56

Q6420, Q794

75360, 75672

al57

Q50-Q52,
Q54-Q56

7520-7524,
75260, 75262,
7527-7529
75260
7527

Bilateral renal
agenesis
including Potter
syndrome
Renal Dysplasia
Congenital
hydronephrosis
Bladder exstrophy
and / or epispadia
Posterior urethral
valve and / or
prune belly
Genital

Hypospadias
Indeterminate sex

Q54
Q56

Comments

Excluded
minor
anomalies
post-2005
Exclude Q381,
Q382, Q3850,
Q400, Q401.
Q4021, Q430,
Q4320,
Q4381,
Q4382

Excluded
minor
anomalies
pre-2005
Q381, Q401,
7500, 7506

Subgroup
binary
variable
number (al)
al40

al41

Exclude if also
annular pancreas
subgroup

al42

al50
al51
al52

Q610, Q627,
Q633
Exclude unilateral

al53

Q523, Q525,
Q5520,
Q5521

Q540, 75260#

al58

al59
al60
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EUROCAT Subgroups

ICD10-BPA

ICD9-BPA

Limb

Q65-Q74

7543-7548,
755

Limb reduction

Q71-Q73

Upper limb
reduction
Lower limb
reduction
Complete absence of
a limb
Club foot – talipes
equinovarus
Hip dislocation and /
or dysplasia

Q71

7543-7548,
7556
7552

Q72

7553

al64

Q710, Q720,
Q730
Q660

75520, 75530,
75540
75450

al65

Q650–Q652,
Q6580,
Q6581
Q69
Q70

75430

al67

7550
7551

al68
al69

Q7402, Q77,
Q7800,
Q782-Q788,
Q8716
Q750
Q7980

No code

al104

75600
76280

al75
al76

Q893
Q894
Q80–Q82

7593
7594
7571, 7573

al79
al80
al81

Q86, P350,
P351, P371

No code

al82

Q860

76076

al83

Q8680
P350, P351,
P371

No code
7710, 7711,
77121

al84
al86

Polydactyly
Syndactyly
Other anomalies /
syndromes
Skeletal dysplasias

Craniosynostosis
Congenital
constriction bands
/ amniotic band
Situs inversus
Conjoined twins
Congenital skin
disorders
Teratogenic
syndromes with
malformations
Fetal alcohol
syndrome
Valproate syndrome
Maternal infections
resulting in
malformations

Comments

Excluded
minor
anomalies
post-2005
Q653-Q656,
Q662-Q669,
Q670-Q678,
Q680, Q6821,
Q683-Q685,
Q7400

Excluded
minor
anomalies
pre-2005
75432, 75452,
75460, 75473,
75481, 75560

Subgroup
binary
variable
number (al)
al61

75560

al62
al63

al66

Q825, Q8280
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Q825, Q8280,
Q8281,
75731, 75738

EUROCAT Subgroups

Genetic syndromes
+ microdeletions

Sequences

Chromosomal

Down syndrome
Patau syndrome /
trisomy 13
Edwards syndrome /
trisomy 18
Turner syndrome
Klinefelter
syndrome

ICD10-BPA

ICD9-BPA

Comments

Q4471,
Q6190,
Q7484,
Q751, Q754,
Q7581, Q87,
Q936, D821
Exclude
Q8703,
Q8704,
Q8706,
Q8708,
Q8724,
Q8726
Q606,
Q6410,
Q794,
Q7980,
Q8703,
Q8708,
Q8724,
Q8980
Q90-Q92,
Q93, Q96Q99
Q90
Q914-Q917

7598, 27910
Exclude
759801,
759895,
759844

Exclude Associations
and sequences

7580
7581

al89
al90

Q910-Q913

7582

al91

Q96

75860, 75861,
75862, 75869
7587

al92

Q980-Q984

Excluded
minor
anomalies
post-2005

Excluded
minor
anomalies
pre-2005

Only ICD9
codes for
some
sequences

7580-7583,
7585-7589

Subgroup
binary
variable
number (al)
al105

al108

Exclude
microdeletions Q936

al88

al93

* All Anomalies = ALL cases of congenital anomaly, excluding cases with only minor anomalies as defined in
Appendix B for cases born post-2005. Cases with more than one anomaly are only counted once in the “All
Anomalies” subgroup.
# The ICD9 code for hypospadias did not differentiate between the different types of hypospadias therefore
minor cases of hypospadias (glandular I) were excluded at local registry level.

69

Appendix D – Geographical reporting of each
register in 2012
CARIS (Wales)

All of Wales

CAROBB (Oxfordshire, Berkshire &
Buckinghamshire)

Local Authorities:
Aylesbury Vale
Bracknell Forest
Cherwell
Chiltern
Milton Keynes
Oxford
Reading
Slough

EMSYCAR (East Midlands & South Yorkshire)

Strategic Health Authority:
East Midlands
Local Authorities:
Barnsley
Doncaster
Rotherham
Sheffield
North East Lincolnshire
North Lincolnshire

NorCAS (Northern England)

Strategic Health Authority:
North East
Local Authorities:
Allerdale
Carlisle
Copeland
Eden

SWCAR (South West England)

Local Authorities:
Bath and North East Somerset
Bristol, City of
Cheltenham
Cornwall
Cotswold
East Devon
Exeter
Forest of Dean
Gloucester
Isles of Scilly
Mendip
Mid Devon
North Devon
North Somerset

WANDA (Wessex)

Local Authorities:
Basingstoke and Deane
Bournemouth
Christchurch
East Dorset
Eastleigh
Fareham
Gosport
Havant
Isle of Wight
New Forest
North Dorset
Poole
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South Bucks
South Oxfordshire
Vale of White Horse
West Berkshire
Windsor & Maidenhead
Wokingham
Wycombe

Plymouth
Sedgemoor
South Gloucestershire
South Hams
South Somerset
Stroud
Swindon
Taunton Deane Teignbridge
Tewkesbury
Torbay
Torridge
West Devon
West Somerset
Parts of Wiltshire

Portsmouth
Purbeck
Southampton
Test Valley
West Dorset
Weymouth and Portland
Winchester
Parts of East Hampshire
Parts of Hart
Parts of West Berkshire
Parts of Wiltshire

British Isles Network of Congenital Anomaly Registers
www.binocar.org
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