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AGENDA

Face to Face event : 



AGENDA

Virtual / Microsoft teams: 
The meeting will be starting shortly...

Please make sure that your 
microphones are muted and cameras 
switched off.

This meeting will be recorded.



PROF. KINZA YOUNAS ± (CLINICAL LEAD, CARIS)

MBBS, FRCOG , M.D.(UK),DFRSH.FHEA, MAS Dip(G) 

 EFRM (B)

CONSULTANT OBSTETRICIAN AND GYNAECOLOGIST, 
SBUHB.

CHAIR'S WELCOME



ÅPlease remember to switch off cameras and microphones.

ÅThis session is being recorded and will be published on our 
web page. 

ÅThere should be time at the end of each session for 
questions, but you can add them to the chat for us to 
address. If we donôt have time to respond in the meeting, 
we will answer any outstanding questions afterwards.

ÅWe will provide CPD certificates upon receipt of completed 
feedback so please look out for the links in the chat.

CHAIR'S WELCOME
Kind request

caris@wales.nhs.uk



AIMS FOR CARIS

CARIS

Improve Data 
collection 

Data Quality 
(to complete 
the findings)

Research Projects 
(Medical students, 

doctors)

Feedback 
stakeholders 

Present CARIS



DATA COLLECTION AND QUALITY

ÅClinical Governance & Quality Assurance

Clinical oversight of case ascertainment

Ensure high standards for data accuracy, completeness, and 
consistency

Expert review of complex or borderline cases

ÅStrategic leadership

Advise stakeholders on trends, risks, and service implications

ÅOversee policies and governance frameworks



CONTINUED.
ÅClinical point of contact

ÅEngage colleagues' regular input via data sharing

ÅAnnual reports and annual meetings

Measure, Evaluate, Recognize Engagement



CONTINUED.

Å°Facilitate high-quality research using CARIS data

Å°Review research proposals for clinical relevance, feasibility, and ethical 
considerations

Å°Promote academic outputs, presentations, and 
multicenter collaborations.

ÅShowcase CARIS projects and activates

Å°Represent CARIS in regional, National, and International 
networks(including congenital anomaly surveillance groups and public -
health bodies.



GOALS

ÅEvery year different themes to address important topics

Å®Antenatal Congenital anomalies detection in Wales¯.

ÅEngagement of participants, sharing knowledge, exploring 
new themes for research.

ÅLeading towards meaningful discussion and new collaboration

ÅRoad leads to safe cost-effective clinical care for patients.



DR. LLION DAVIES - Consultant in Public Health Medicine.

DAVID TUCKER ± CARIS Team Manager

CARIS TEAM UPDATE



Congenital anomaly rate reduced stepwise since 1998

CARIS ANNUAL STATISTICS ± 
Published 10 November 2025

?true reduction or under -reporting

Report to CARIS ± caris.safehavenmailbox@wales.nhs.uk



1998 - 2024 2015 - 2024 Comment

Singular 
Anomaly
% cases

61.5% 56.9% Ascertainment 
proxy

Live Births
% cases

84.2% 79.4% Ź ascertainment 

of less serious 
cases?

CARIS Case Ascertainment

Å?Covid impact

Å?Attendance impact

Report to CARIS ± caris.safehavenmailbox@wales.nhs.uk



ÅBy email to: caris.safehavenmailbox@wales.nhs.uk

ÅDigitally:  by visiting our report  to CARIS QR links OR page

Åhttps://phw.nhs.wales/services -and-teams/caris/contact -caris/

ÅTraditional mail (Full case data) with downloadable forms

ÅE-Forms ± for quick flagging of cases or full case reports

ÅMaternal infections ± HIV and Syphilis case reporting

PLEASE REMEMBER TO¤
Continue reporting cases to CARIS

ENGLISH

CYMRAEG

Report to CARIS ± caris.safehavenmailbox@wales.nhs.uk

mailto:caris.safehavenmailbox@wales.nhs.uk
https://phw.nhs.wales/services-and-teams/caris/contact-caris/


CARIS RECENT RESEARCH CONTRIBUTION
15 articles 2024/25



Academic

Å Gastroschisis paper with Cardiff University

Health Protection

ÅMaternal Covid -19 and congenital anomalies

ÅParvovirus

Improvement Work

ÅHIV and Syphilis ± Microbiology, CARIS, CDSC

4 Nations - Newborn blood spot screening engagement

CARIS ACTIVE PROJECTS

caris@wales.nhs.uk



PRESENTED BY: SAMANTHA FISHER ± 

CARIS SENIOR REGISTRATION OFFICER

PARVOVIRUS IN WALES



Reporting of Parvovirus to CARIS

Å Also known as slapped cheek 
syndrome/fifth disease and is common in 
children

Å General infection signs like fever and 
headache 7-10 days before classic rash. 
Generally non -infectious once rash 
appears.

Å 50% adults have already had parvovirus 
infection and have immunity against it. 

If a pregnant woman is infected there is a 30% risk 
of transmission to foetus

Infection in pregnancy is of most concern before 26 
weeks , where it can be associated with:

Å Fetal hydrops, congenital anaemia, 

pleural/pericardial effusions, intrauterine growth 

restriction

Å Miscarriage or still birth

Parvovirus 
Infection



Reporting of Parvovirus to CARIS

Parvovirus in Wales
Case monitoring

Å We recognized an increase in 
Parvovirus cases during pregnancy in 
2024, including some instances of 
spontaneous fetal loss.

Å The geographic locations were 
plotted to see if a cluster emerged.

Å The cases are distributed, however, 
are all in South Wales. 

Å We needed to check previous years 
data to confirm if cases were higher 
than usual



Reporting of Parvovirus to CARIS

Parvovirus in Wales
Case numbers and outcomes

Å 74 cases since CARIS began in 1998, 10 of these were in 
2024

Å The increase in cases over recent years could be due to 
improved reporting and recording in CARIS
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Å No cases in 2020 and 2021 but this is likely due to pandemic 

shielding and a natural decline in transmission

Å Three spontaneous fetal losses reported in 2024 to date, 

which is higher than data from previous years



Reporting of Parvovirus to CARIS

Parvovirus in Wales
3-year rolling rate

The 3-year rolling rate shows a trend where 
cases spike around every 4 years. This 
coincides with evidence found globally.

Pandemic shielding meant no cases in 2020-
21, but a rebound of higher case numbers in 
2024 has been noticed globally. Meaning we 
could see high case numbers again this 
spring before they decline again
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Reporting of Parvovirus to CARIS

Å Contact with young children who are susceptible to 
contracting Parvovirus is a risk factor pregnant 
women

Å 49/74 had another child 

Å 18 had a job that involved contact with children

Å Health Protection advice should be to remind 
pregnant women to avoid contact with parvovirus 
if possible and be vigilant of symptoms. 

Parvovirus in Wales

Summary of findings

Å Only 4 of the 74 cases were in North 
Wales and none from Mid Wales. We need 
to find a way of accessing Mid and North 
Wales data

Å Welsh Clinical Portal enables us to see lab 
results for Parvovirus testing which could 
be increasing our case numbers. 
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AUTHOR: ASHA MAHAMED ± TRAINEE IN PUBLIC HEALTH, 
CARDIFF UNIVERSITY

PRESENTED BY: PROF. KINZA YOUNAS

ASSESSING THE ASSOCIATION BETWEEN 
ARTIFICIAL REPRODUCTIVE TECHNOLOGIES 
AND CARDIAC AND GASTROINTESTINAL 
CONGENITAL ANOMALIES 



ASSESSING THE ASSOCIATION BETWEEN ARTIFICIAL 
REPRODUCTIVE TECHNOLOGIES AND CARDIAC AND 

GASTROINTESTINAL CONGENITAL ANOMALIES IN 
WALES BETWEEN 1998 AND 2023: A RETROSPECTIVE 

COHORT STUDY

Authors : Mahamed,  A. , Tucker, D. , Hurt,  L., Davies , L.,  Younas, K.



BACKGROUND

Subfertility affects 1 
in 6 couples in the 
UK (Harris 2023)

1

6,700 IVF cycles were 
recorded in 1991 
while in  2022, 77,000 
cycles + 6,000 DI 
(Thornton 2024)

2

21% of IVF user are 
40 years old and over 
in 2019 while in 1991 
it is only 10% (HFEA 
2021)

3

2019 the multiple 
birth rate reached 
6%, falling from 28% 
in the 1990s (HFEA 
2021)

4



CONGENITAL ANOMALIES AND ART

Congenital anomalies have immediate, long term and wide-reaching impacts:

Trauma for both parents and 
child 

Physical, Developmental, Social Economic 

In the UK,  about 2 % or 1 in 59 live births have a congenital anomaly (NCARDRS 2021)

In  Wales,  4.9% of both live and still births had at least one congenital anomaly (CARIS 2022)

Research shows congenial anomaly risks are higher in ART pregnancies than 
conventional conception (Hoorsanet al. 2017)



METHODOLOGY 

Population Women in Wales who used ART to conceive a 

pregnancy that resulted in a congenital anomaly 

that was reported to CARIS between 1998 and 

2023 

Intervention/exposure ART focusing on risk factors including:

Á Age (mother and father): under 35 years old 

and 35 years old and over

Á Deprivation: Welsh Index of Multiple 

Deprivation (WIMD)

Comparison/control Comparing between ART and non-ART cases:

Á IUI- Intrauterine insemination

Á GIFT- Gamete intrafallopian transfer

Á IVF- invitro fertilisation

Á ICSI- Intra cytoplasmic sperm injection

Outcomes Congenital anomalies classified by ICD-10

Baseline- Women in Wales who 

didnõt use ART but had a 

pregnancy that resulted in a 

congenital anomaly that was 

reported to CARIS between 

1998 and 2023 



Data from CARIS was anonymised 

Ethical approval was not required under 

CARIS governance permissions

Exclusion criteria used to reduce bias

IBM SPSS Version 29.0.2.0  

Descriptive 
Logistic 

Regression

Unadjusted and 

adjusted

Maternal and paternal age and 

level of deprivation

METHODOLOGY 

R E T RO S P E CT I V E C O H O RT  
S T U DY   



RESULTS

Pregnancies registered to CARIS 

between 1998 and 2023: 

n=22444

Pregnancies that met EUROCAT 

guidelines:    

 n=20659

ART Pregnancies available for 

analysis: n=546

Non-ART Pregnancies available 

for analysis: n=20070

Data available for analysis: 

n=20616

Pregnancies excluded due 

missing or indeterminate WIMD 

data: n=43

Pregnancies excluded due 

containing isolated ICD-10 codes 

according to EUROCAT minor 

anomalies exclusion list: n=1785

Figure 1- Cohort flow diagram.



CARDIAC AND 
GASTROINTESTINAL 

ANOMALY 
PREVALENCE 

31.40%

7.80%

35.30%

10.80%

31.30%

7.80%
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10.0%

20.0%

30.0%

40.0%

Cardiac Gastrointestinal
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UNADJUSTED ASSOCIATIONS BETWEEN 
ART USE AND CARDIAC ANOMALIES 

0 0.5 1 1.5 2 2.5 3

Congenital malformations of cardiac chambers and

connections

Congenital malformations of cardiac septa

Congenital malformations of pulmonary and tricuspid

valves

Congenital malformations of aortic and mitral valves

Other congenital malformations of heart

Congenital anomalies of the circulatory system**

All cardiac anomalies

OD (95% CI)

1.20 (1.01, 1.44)

1.08 (0.83, 1.40)

1.29 (0.77, 2.18)

1.95 (1.36, 2.80)

1.18 (0.79,1.76)

1.17 (0.96, 1.43)

1.13 (0.69, 1.85)



ADJUSTED ASSOCIATIONS BETWEEN 
ART USE AND CARDIAC ANOMALIES 

0 0.5 1 1.5 2 2.5 3 3.5

Congenital malformations of cardiac chambers and

connections

Congenital malformations of cardiac septa

Congenital malformations of pulmonary and tricuspid

valves

Congenital malformations of aortic and mitral valves

Other congenital malformations of heart

Congenital anomalies of the circulatory system**

All cardiac anomalies

OD (95% CI)

1.22 (1.02, 1.46)

1.01 (0.84, 1.43)

1.35 (0.80, 2.30)

2.10 (1.46, 3.04)

1.21 (0.81,1.82)

1.18 (0.96, 1.44)

1.18 (0.72, 1.93)



UNADJUSTED ASSOCIATIONS BETWEEN ART 
USE AND GASTROINTESTINAL ANOMALIES 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Other congenital malformations of tongue, mouth and

pharynx

Congenital malformations of oesophagus

Congenital absence, atresia and stenosis of large intestine

Other congenital malformations of intestine

Other congenital anomalies of the digestive system**

All gastrointestinal anomalies

OD (95% CI)

1.36 (1.02, 1.80)

0.76 (0.37, 1.53)

1.47 (0.97, 2.23)

1.44 (0.78, 2.64)

2.27 (1.26, 4.09)

1.20 (0.91, 2.34)



ADJUSTED ASSOCIATIONS BETWEEN ART 
USE AND  GASTROINTESTINAL ANOMALIES 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Other congenital malformations of tongue, mouth and

pharynx

Congenital malformations of oesophagus

Congenital absence, atresia and stenosis of large intestine

Other congenital malformations of intestine

Other congenital anomalies of the digestive system**

All digestive anomalies

OD (95% CI)

1.38 (1.04, 1.84)

0.85 (0.42, 1.74)

1.45 (0.95, 2.69)

1.45 (0.78, 2.69)

2.29 (1.25, 4.17)

1.12 (0.57, 2.20)



CONCLUSIONS

ART use and cardiac 
and gastrointestinal 
anomalies appear to 
be associated in 
Wales

01
Parental age and 
deprivation do not 
appear to influence 
risk

02
The associations 
within different 
types of ART such as 
IVF and ICSI need to 
be researched 
further in Wales

03
To allow clinicians 
and patients to make 
more informed 
decisions 

04
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FOCUS SESSION

CHAIR ± KINZA YOUNAS



LAURA MACDERMOTT ± Programme Coordinator ± 
Antenatal Screening Wales.

LINKING ANTENATAL DETECTION 
AND CARIS DATA FOR QUALITY 
ASSURANCE



Antenatal Screening Wales

Looking back

Where were we?

1970s
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1990s

1970s

ÅAFP 
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Antenatal Screening Wales

Looking back

Where were we?
1970s

1980s

1990s
1970s

ÅAFP 

ÅRubella

ÅX-ray

1980s

ÅBlood Group and Antibodies

ÅUltrasound

1990s

ÅHepatitis B and Syphilis

ÅSickle Cell and Thalassaemia 



Antenatal Screening Wales

ÅUK NSC est. 1996

Looking back  

UKNSC recommendation

ñScreening is the process of identifying 
apparently healthy people who may have an 
increased chance of a disease or condition.

Individuals can then be offered more 
information, further tests or treatment as 
appropriate.ò

National Screening Committee



Antenatal Screening Wales

ÅWales Antenatal Screening 
Project 2002

o Absent policies and protocols

o Inequality 

o Lack of audit mechanisms

o Recommended screening not 
implemented

o Invalid consent

o Ad hoc training

Looking back  

The start of change



Antenatal Screening Wales

ÅAgreed All Wales Policy, Standards and Protocols

ÅAll Wales education strategy

ÅAll Wales Information for women

Looking back

Working towards equality



ÅPolicy, Standards and Protocols Version 6

ÅThe ASW Programmes are:
o Blood group and antibody screening

o HIV screening

o Hepatitis B screening

o Syphilis screening

o Downôs syndrome, Edwards'syndrome 
and Patau's syndrome screening

o Sickle cell and thalassaemia screening

o Early pregnancy dating scan

o Fetal anomaly ultrasound scan.

Antenatal Screening Wales

Where are we today?

Current practice



2000s

Rubella

-  Ceases 
2016

HIV 2004

Antenatal Screening Wales

ASW Screening

Changes over the years
2000s



2000s
Downôs Syndrome

HIV 2004
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2000s

Downôs Syndrome

Double Test

2000 -2004

HIV 2004
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2000s

Downôs Syndrome

Double Test

2000 -2004

Triple Test

2004 -2011

HIV 2004

Antenatal Screening Wales
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2000s

Downôs Syndrome

Double Test

2000 -2004

Quadruple Test

2011 -2014

Triple Test

2004 -2011

HIV 2004

Antenatal Screening Wales

2000s
ASW Screening

Changes over the years



2000s
Downôs Syndrome

Double Test

2000 -2004

Combined Test

+ Edwards syndrome and 
Patauôs syndrome

2014 -Present

Quadruple Test

2011 -2014

Triple Test

2004 -2011

HIV 2004

Antenatal Screening Wales

2000s
ASW Screening

Changes over the years



2000s
Downôs Syndrome

Double Test

2000 -2004

Combined Test

+ Edwards syndrome and 
Patauôs syndrome

2014 -Present

Combined Test

Twins 2018

NIPT

2018

Quadruple Test

2011 -2014

Triple Test

2004 -2011

HIV 2004

Antenatal Screening Wales

2000s
ASW Screening

Changes over the years



2000s
Downôs 

Syndrome

Double Test

2000 -2004

Combined Test

+ Edwards syndrome and Patauôs 
syndrome

2014 -Present

Combined Test

Twins 2018

NIPT 

Twins 2021

NIPT

2018

Quadruple Test

2011 -2014

Triple Test

2004 -2011

HIV 
2004

Antenatal Screening Wales

2000s
ASW Screening

Changes over the years



Antenatal Screening Wales

Programme Quality Assurance

Monitoring and Quality Assurance 

ÅCARIS, DQASS, clinical experts & 
stakeholders

ÅCARIS annual report 2024 suggest a 
downward trend in antenatal detection 

Å CARIS & ASW to investigate detection rates

o Detected at anomaly = sonographer suspicion of any 
type of cardiac anomaly at the anomaly scan

o Undetected by screening = cases that would not have 
been detected without growth scans



Antenatal Screening Wales

23

30

10

3

6

Total cases

Detected at anomaly

Undetected by screening

Detected prior to anomaly

Incomplete anomaly scan

Other

Å72 cases examined
o 33 were detected by screening

Å 23 at the anomaly scan ï 5 of these were 
reclassified as normal on tertiary scan

Å 10 prior to the anomaly scan ï mostly because of 
findings on the dating scan

o 3 from óotherô category detected because of non-
cardiac anomalies instigating tertiary referral

Programme Quality Assurance

CARIS Report



Antenatal Screening Wales

Å72 cases examined
o 30 cases undetected by screening

Å 50% Coarctation of the aorta

o No obvious correlation between undetected cases 
and maternal BMI, however data is limited

o 6 cases not detected by screening were seen on 
growth scans

Undetected cases by condition

DORV TGA AVSD ToF Coarc

Programme Quality Assurance

CARIS Report



Antenatal Screening Wales

Å Reassured by findings

Å Of the cases undetected by screening, 50% were coarctation

Å Remind professionals of pathways

o NT Ó3.5mm at dating -  cardiology referral

o Incomplete anomaly checklist

-  Offer rescan prior to 22w+6d

-  Incomplete checklist not to be referred to FMU unless anomaly 
suspected

ÅFindings discussed with WFCVN representatives for 
consideration at future training events

Programme Quality Assurance
CARIS report - outcomes



Antenatal Screening Wales

ÅMidwifery

Å Governance lead

Å Screening coordinator

Å Ultrasound

Å Obstetric lead

Å NT lead

Å Cardiac lead

Å Obstetricians

Å DQASS 

Å CARIS

ASW & CARIS Final Thoughts
Strengthening quality through collaborative leadership



PROF. ASMA KHALIL 
MD, MBBCh, FRCOG, MSc.(Epi), DFSRH, Dip .(GUM)

Prof. of Fetal Medicine at St. George's University of London

Director of Fetal Medicine Unit 

Liverpool Women's Hospital.

ANTENATAL DETECTION AND IN -
UTERO TREATMENT



Please see the recorded 
version of this presentation

Thank You



DR. ARMIN VANDEPERRE ± Consultant in Obstetrics and 
Fetal Medicine, UHW.

THE FETAL MEDICINE PATHWAY



Fetal Medicine Department C+V:
Who, What, Where?

ÅConsultants: Dr Bryan Beattie, Dr Mark Denbow, Dr Armin Vandeperre

ÅMidwives: Judith, Jacqui, Jayne, Denise, Carole-Ann

ÅUHW, Antenatal clinic,Ground floor Women's Unit

o Women's unit entrance turn right in front of the lifts



Pathway

ÅStart

ÅReferral

ÅFMU appointment

ÅFirst time in FMU

ÅUltrasound

ÅCounselling

ÅOptions



How does it start?



Screening 
ultrasounds

ÅPerformed in the local unit:

o Dating 11-14w: 

ÁIncreased NT

Ácystic hygroma

ÁGastroschisis

ÁAcrania

o Anomaly 19-22w:

ÁCardiac anomalies

ÁOpen spina bifida

ÁTalipes

ÁEchogenic bowel

ÁRenal anomalies

o Growth 24-42w:

ÁHydrops

ÁDilated bowel

ÁVentriculomegaly

ÁPolyhydramnios

ÁArrhythmias

ÁSGA



Other reasons for referral
ÅPrevious anomalies:

o Open spina bifida

o Previous hydrops

ÅInfections:

o Varicella

o Syphilis

o CMV

ÅAntibodies:

o D

o Kell

o C

o NAIT

ÅGenetics:

o Balanced translocations

o Sickle cell

o Monogenetic syndromes

ÅTest:

o Combined screening

o NIPT

ÅProcedures:

o Selective fetal reduction

o Amniocentesis

o CVS



Referral to fetal medicine

ÅBOOKED

ÅNo written, ONLY TYPED

ÅDemographics

ÅReferring consultant

ÅBloud group

ÅFirst trimester screening result

ÅSocial issues

ÅInterpreter needed?

ÅReason for referral

ÅFetal medicine and/or fetal cardiology



Referral form - Page 1



Referral form - page 1 continued
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Referral form - page 2 cont.: Fetal cardiology



Fetal Medicine Department C+V:
Who, What, Where?

ÅConsultants: Dr Bryan Beattie, Dr Mark Denbow, Dr Armin Vandeperre

ÅMidwives: Judith, Jacqui, Jayne, Denise, Carole-Ann

ÅUHW, Antenatal clinic,Ground floor Women's Unit

o Women's unit entrance turn right in front of the lifts



Pathway

ÅStart

ÅReferral

ÅFMU appointment

ÅFirst time in FMU

ÅUltrasound

ÅCounselling

ÅOptions



How does it start?



Screening 
ultrasounds

ÅPerformed in the local unit:

o Dating 11-14w: 

ÁIncreased NT

Ácystic hygroma

ÁGastroschisis

ÁAcrania

o Anomaly 19-22w:

ÁCardiac anomalies

ÁOpen spina bifida

ÁTalipes

ÁEchogenic bowel

ÁRenal anomalies

o Growth 24-42w:

ÁHydrops

ÁDilated bowel

ÁVentriculomegaly

ÁPolyhydramnios

ÁArrhythmias

ÁSGA



Other reasons for referral
ÅPrevious anomalies:

o Open spina bifida

o Previous hydrops

ÅInfections:

o Varicella

o Syphilis

o CMV

ÅAntibodies:

o D

o Kell

o C

o NAIT

ÅGenetics:

o Balanced translocations

o Sickle cell

o Monogenetic syndromes

ÅTest:

o Combined screening

o NIPT

ÅProcedures:

o Selective fetal reduction

o Amniocentesis

o CVS



Referral to fetal medicine

ÅBOOKED

ÅNo written, ONLY TYPED

ÅDemographics

ÅReferring consultant

ÅBloud group

ÅFirst trimester screening result

ÅSocial issues

ÅInterpreter needed?

ÅReason for referral

ÅFetal medicine and/or fetal cardiology



Referral form - Page 1



Referral form - page 1 continued
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Referral form - page 2 cont.: Fetal cardiology



Appointment timing in FMU

ÅEmergency: 24h (only after consultant-to-consultant referral)

ÅUrgent: within 5 working days

ÅRoutine: when appropriate 



First time in FMU
ÅPersonal History

o Medical

o Obstetric

ÁEDD

ÁPrevious screening

o Drugs

ÅResults

o FTS/NIPT

o Serology

ÅFamily History

o Congenital anomalies

o Genetic conditions

o Consanguinity

ÅFetal Medicine Sieve
o Normal

o Aneuploidy

o Syndromes

o Isolated structural

o Infection

o Haematological tests

o Neoplasia

o Toxic

o Maternal/placental



FMU ultrasound

ÅDetailed anomaly or 
dating scan

ÅSituational extra images:

o Facial profile

o Eyes

o Neck

o Long bones

ÅSituational measurements:

o Long bones

o Chest circumference

o Uterine arteries

o Ductus Venosus

Å3/4D:

o &ÁÃÅȡ ÎÏÓÅȟ ÌÉÐȟ ȣ

o Skeleton



Counselling about the anomaly

ÅWhat is the problem?

ÅHow mild or severe?

ÅIsolated or multiple anomalies?

ÅRisk of underlying reason:

o Normal variant

o Placenta

o Infectious

o syndromes or genetic conditions

ÅPrognosis in pregnancy and after birth?

ÅMorbidity?

ÅFetal Medicine Sieve
o Normal

o Aneuploidy

o Syndromes

o Isolated structural

o Infection

o Haematological

o Neoplasia

o Toxic

o Maternal/placental



Options
oConservative (Do nothing)

o Investigate

ÁInvasive testing:

ÅCVS

ÅAmniocentesis

ÅThoracocentesis

ÁNIPT (if high chance FTS)

ÁFetal Cardiac echo

ÁFetal brain MRI

oMonitor
ÁSerial ultrasound

ÁGrowth

ÁDopplers

ÁStructures

oDeliver/TOP
Á<24w

Á>24w

o In utero therapy
ÁOpen spina bifida

ÁIUT

ÁCDH

ÁLaser



Example: Increased NT

ÅReferred after dating scan:

o Include blood group

o First trimester screening result

ÅShould be seen within 5 working 
days

o Sometimes delayed if patient wants to 
wait for FTS or NIPT result



First

ÅPersonal History

o Medical

o Obstetric

ÁEDD

ÁPrevious screening

o Drugs

ÅResults

o FTS/NIPT

ÅFamily History

o Congenital anomalies

o Genetic conditions

o consanguinity

ÅFetal Medicine Sieve
o Normal

o Aneuploidy

o Syndromes

o Isolated structural

o Infection

o Haematological

o Neoplasia

o Toxic

o Maternal/placental



FMU ultrasound

ÅDetailed dating scan:

o Midline in the brain

o Normal shape of the skull

o Car crash sign?

o 2 arms/2 legs

o Abdomen closed?

o NT?

o Heart

o 2 kidneys

o Bladder and stomach filled

o Hydrops?

ÅFetal Medicine Sieve
o Normal

o Aneuploidy

o Syndromes

o Isolated structural

o Infection

o Haematological

o Neoplasia

o Toxic

o Maternal/placental



Increased NT counselling

Nuchal translucency Chromosomal defects Fetal death
Major fetal 
abnormalities

Alive and well

<95th centile 0.2% 1.3% 1.6% 97%

95th-99th centiles 3.7% 1.3% 2.5% 93%

3.5-4.4 mm 21.1% 2.7% 10.0% 70%

4.5-5.4 mm 33.3% 3.4% 18.5% 50%

5.5-6.4 mm 50.5% 10.1% 24.2% 30%

>6.5 mm 64.5% 19.0% 46.2% 15%

Souka et al., 2005



Options Monitor + Investigate

ÅNow: CVS 

Å16w: amniocentesis

Å20 week:

o Detailed anomaly scan

o Fetal Cardiac echo

ÅSerial ultrasound:

o 28, 32, 36, 39

o More if further concerns

o Local vs FMU



Options in detail: invasive
CVS Amniocentesis

11-14 weeks From 15+3 weeks (? to avoid 24-32w?)

0.5% risk miscarriage - 0.1-0.5% risk miscarriage
- 1-3% risk of preterm birth if late

~1% risk of confined placental mosaicism Fetal DNA

3-5 days PCR
~14 days SNP array
14-21 days FAGP
3ÐÅÃÉÆÉÃ ÔÅÓÔÉÎÇ ɉ"7ȟ ÓÉÃËÌÅ ÃÅÌÌȟ ȣɊ

3-5 days PCR
~14 days SNP array
14-21 days FAGP
ÉƓĲĦŔŉŔĦШƣĲƚƣŔŰŊШы7ìЯШƚŔĦťũĲШĦĲũũЯШвь

Local to the skin offered No local anesthetic offered

Not possible or advisable:
- Overlying bowel
- Placenta low posterior
- Placenta posterior and retroverted uterus

Not possible or advisable:
- Overlying bowel
- Chorioamniotic membrane separation
- Anhydramnios



Options in detail: TOP
<24 weeks >24 weeks

Indication:
- Social (clause D)
- Maternal (clause A, B,C)
- Fetal (clause E)

Indication:
- Fetal (clause E)

1st line: medical termination of pregnancy
If patient wants surgical can go to BPAS, 
?surgical available in South Wales

1st line: medical termination of pregnancy
Discourage surgical but in rare cases possible:
hysterotomy

Risk: bleeding, infection, incomplete procedure, 
evacuation of the uterus

Risk: bleeding, infection, incomplete procedure, 
evacuation of the uterus

up to 21+6: feticide can be offered
from 22 week: feticide recommended

Feticide recommended

If no genetic test done yet:
- If feticide is performed: Offer FBS for genetic testing
- Offer postnatal genetic test (higher failure rate)

If no genetic test done yet:
- Offer FBS for genetic testing
- Offer postnatal genetic test (higher failure rate)



Options in detail: 
MTOP

ÅMTOP medication protocol in 
C+V:

o No previous C-section:

ÁDay 1: Mifepristone 200mcg

ÁDay 3: Misoprostol dosing depends on 
gestation

o Previous C-section:

Á Day 1: Mifepristone 600mcg

Á Day 2: Mifepristone 600mcg

Á Day 3: Misoprostol reduced dosing 
depends on gestation



Options in detail: deliver

ÅIf all test normal at Term: good prognosis: 90-95%

ÅEarlier depending on gestation and pathology:

o SGA                                Fetal anaemia                      Hydrops



Sources:
Åhttps://fetalmedicine.org/nuchal-translucency-scan

ÅSouka AP, Von Kaisenberg CS, Hyett JA, Sonek JD, Nicolaides KH. Increased nuchal translucency 
with normal karyotype. Am J Obstet Gynecol. 2005 Apr;192(4):1005-21. Doi: 
10.1016/j.ajog.2004.12.093. 

ÅMorris RK, Johnstone E, Lees C, Morton V, Smith G; the Royal College of Obstetricians and 
Gynaecologists. Investigation and Care of a Small-for-Gestational-Age Fetus and a Growth 
Restricted Fetus (Green-top Guideline No. 31). BJOG. 2024; 131(9): e31ɀe80.

ÅMari G, Deter RL, Carpenter RL, Rahman F, Zimmerman R, Moise KJ Jr, Dorman KF, Ludomirsky 
A, Gonzalez R, Gomez R, Oz U, Detti L, Copel JA, Bahado-Singh R, Berry S, Martinez-Poyer J, 
Blackwell SC. Non-invasive diagnosis by Doppler ultrasonography of fetal anaemia due to 
maternal red-cell alloimmunization. Collaborative Group for Doppler Assessment of the Blood 
Velocity in Anaemic Fetuses. N Engl J Med. 2000 Jan 6;342(1):9-14.



DR ALAN PATEMAN ± Consultant Paediatric Cardiologist, 
UHW.

HYPOPLASTIC LEFT HEART - 
PRENATAL DIAGNOSIS AND 
POSTNATAL MANAGEMENT PATHWAY



CONTENTS
ÅWhat is Hypoplastic Left Heart Syndrome?
ÅPostnatal management т a chronologic walk through

ÅFetal Diagnosis



Hypoplastic Left Heart







Immediate management 
after birth



ÅDelivery in surgical centre
ÅProstin after birth
ÅICU management

ÅPossibly:
ÅBalloon Atrial Septostomy т if restrictive atrial septum
ÅHybrid procedure if small and unwell т PDA stent plus bilateral PA 

bands



Norwood procedure
First week of life







Norwood actuarial survival



Home Monitoring Programme
designed to detect problems early



ÅRegular OPD with cardiologist
ÅOften have additional dietary support requirements eg NG tube
ÅSaturations ideally 85% often lower
ÅMedications:
ÅAspirin (and clopidogrel if BT shunt) + PPI
ÅDiuretics
ÅPossibly ACEi
ÅAnti GORD



Cardiac catheter 2-3 months old



Glenn Procedure
Superior cavopulmonary connection (SCVC)
3-4 months age





ÅMore stable so home monitoring programme is stopped
ÅOPD follow up
ÅSaturations т ideally 85% (often lower)
ÅMedications: 
ÅDiuretics
ÅACEi т possibly
ÅAspirin Plus PPI
ÅAnti GORD



Glenn actuarial survival



Cardiac catheter ± 15kg 4-5 years approx.



Total Cavopulmonary  
connection (TCPC) - Fontan
4-5 years age or approx. 15kg





Fontan actuarial survival



ÅAnnual follow up with Echo, bloods, Holter
ÅSaturations over 90% (may still be lower)
Åћ~§ÑќШĲƻĲƖǃШŉŔƻĲШǃĲċƖƚШт liver USS, 6MWT, possibly MRI in addition 

to annual investigations
ÅMedications:
ÅDiuretics т possibly
ÅAnticoagulation (centre dependant) Warfarin Rivaroxaban
ÅACEi т possibly



After surgery ± the long 
term?





Å50% in mainstream education

Å50% adults need further intervention minor tweaks up to 
transplant (if candidate)

ÅArrhythmias, Ventricular dysfunction

ÅFontan Failure, PLE, Plastic bronchitis



Univentricular Physiology is different!



ÅMobility is an important contributor to Fontan circulation

ÅLimited tolerance compared to peers
ÅPushchair - Wheelchair



Plastic Bronchitis    PLE


