Received: 8 April 2023

Revised: 12 May 2023

W) Check for updates

Accepted: 20 May 2023

DOI: 10.1002/pd.6389

ORIGINAL ARTICLE

PRENATAL
DIAGNOSIs WILEY

Current practice of first-trimester ultrasound screening for
structural fetal anomalies in developed countries

Kim Bronsgeest! ® |

Eline E. R. Lust?

| Lidewij Henneman®® | Neeltje Crombag® |

Caterina M. Bilardo® | Daphne Stemkens® | Robert-Jan H. Galjaard’ |
Esther Sikkel® | Sanne H. van der Hout’ | Mireille N. Bekker? | Monique C. Haak?

1Department of Obstetrics and Gynaecology,
Leiden University Medical Center, Leiden, The
Netherlands

2Department of Obstetrics and Gynaecology,
University Medical Center Utrecht, Utrecht,
The Netherlands

®Department of Human Genetics and
Amsterdam Reproduction and Development
Research Institute, Amsterdam UMC, Vrije
Universiteit Amsterdam, Amsterdam, The
Netherlands

“Department of Obstetrics and Gynaecology,
Utrecht University Medical Center, Utrecht,
The Netherlands

5Department of Obstetrics and Gynaecology,
Amsterdam UMC, Vrije Universiteit
Amsterdam, Amsterdam, The Netherlands

6VSOP—Patient Alliance for Rare and Genetic
Diseases, Soest, The Netherlands

“Department of Clinical Genetics, Erasmus
University Medical Center, Rotterdam, The
Netherlands

8Department of Obstetrics and Gynaecology,
Radboud University Medical Center, Nijmegen,
The Netherlands

“Department of Health, Ethics & Society,
Maastricht University Medical Centre/
Maastricht University, Maastricht, The
Netherlands

Correspondence
Kim Bronsgeest.
Email: k.bronsgeest@lumc.nl

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

Abstract

Objectives: First-trimester ultrasound screening is increasingly performed to detect
fetal anomalies early in pregnancy, aiming to enhance reproductive autonomy for
future parents. This study aims to display the current practice of first-trimester
ultrasound screening in developed countries.

Method: An online survey among 47 prenatal screening experts in developed
countries.

Results: First-trimester structural anomaly screening is available in 30 of the 33
countries and is mostly offered to all women with generally high uptakes. National
protocols are available in 23/30 (76.7%) countries, but the extent of anatomy
assessment varies. Monitoring of scan quality occurs in 43.3% of the countries. 23/
43 (53.5%) of the respondents considered the quality of first-trimester ultrasound
screening unequal in different regions of their country.

Conclusions: First-trimester screening for structural fetal anomalies is widely
offered in developed countries, but large differences are reported in availability and
use of screening protocols, the extent of anatomy assessment, training and expe-
rience of sonographers and quality monitoring systems. Consequently, this results in
an unequal offer to parents in developed countries, sometimes even within the same
country. Furthermore, as offer and execution differ widely, this has to be taken into

account when results of screening policies are scientifically published or compared.

Key points

What is already known about this topic?
e First-trimester ultrasound screening is increasingly performed to detect fetal anomalies

early in pregnancy.

What does this study add?
e lLarge differences in developed countries are reported in the availability and use of
screening protocols, extent of anatomy assessment, training and experience of sonogra-

phers and monitoring systems.

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | INTRODUCTION

A second-trimester scan to screen for fetal structural anomalies is
available for pregnant women in most developed countries. Practice
guidelines have been established by scientific societies in which
standards are described, including the aim of the scan and targeted
population, the timing and scan protocol.l? Over the last years,
screening for fetal anomalies in the first trimester is often advocated.
Earlier detection of fetal anomalies provides future parents with
more time for genetic testing and for considering their options,
aiming to enhance reproductive autonomy. Treatment options are
limited for most early diagnosed major anomalies, implying that
parents have to choose between continuing or terminating the
pregnancy. However, termination of pregnancy (TOP) is prohibited or
restricted only to save a woman's life or preserve her health in 112/
201 (55.7%) countries around the world.® Therefore, a countries'
jurisdiction on TOP may influence first-trimester screening policies.
When first-trimester screening is available, the fetal anatomy is often
assessed during the nuchal translucency (NT) scan as part of the
combined test (CT), but not executed standardly. The CT is widely
used and has the primary aim to detect fetal aneuploidy.* Adding
anatomical evaluation to the CT in order to detect structural
anomalies is feasible, but limitations include the need for trained and
experienced operators and uncertain cost/benefit ratio.>~” Conse-
quently, variation in the performance of first-trimester screening for
structural anomalies between countries is likely. International vari-
ation has also been reported regarding the implementation of non-
invasive prenatal test for fetal aneuploidy, where differences were
found in accessibility for pregnant women, uptake rates and
screening protocols.2 As the possibilities and potential of prenatal
screening are evolving rapidly, we present an overview of current
practice on the use of first-trimester ultrasound to detect fetal
structural anomalies in developed countries. This may aid the deci-
sion making of policy makers and care givers and consequently

improve obstetric care for pregnant women.

2 | METHOD

An online survey among national prenatal screening experts was
conducted from July until September 2022 to explore the current
international practice of ultrasound screening for fetal structural
anomalies in the first trimester. The following topics were addressed:
(estimated) uptake, availability of scanning protocols or guidelines,
public versus private service, reimbursement, sonographer training
and quality monitoring. Also, experts were asked about policies
concerning TOP in their country.

The 36 countries included in the list of developed countries by the
United Nations World Economic Situation and Prospects’ were the
countries of interest for this study. (Inter)national recognized experts,
who are involved in local, regional and/or national ultrasound
screening, were selected from these countries and personally invited

to participate in this survey study. The number of experts invited per

country was based on the countries' population in 2020.° In case of
countries' population of <11 million, 11-50 million, 50-100 million
or >100 million, we aimed to include one, two, three and four experts
of the country. A few discrepancies in answers concerning facts be-
tween experts from the same country were assessed within the
research team and adjusted based on additional questions via email to
the experts or available checkable knowledge. Opinions from experts
were never modified. Data were graphically presented in maps
created with Mapchart.net (https://mapchart.net/). The Medical
Ethics Review Committee granted a waiver since the Medical
Research Involving Human Subjects Act (Dutch abbreviation: WMO)
does not apply to this study.

3 | RESULTS

We invited 93 medical specialists from 36 countries to partake in this
study. In total, 33 out of 36 countries participated. From these 33
countries, 47/93 (50.5%) experts completed the survey. No response
was received from Luxembourg, Hungary and Slovakia. The number
of responses reached the desired number in 26 countries. From
seven countries, one to three respondents completed the survey. Of
the 47 respondents, 46 respondents are maternal-fetal medicine
(MFM) specialists and one is a clinical geneticist, with the majority of

these experts (89.4%) having >10 years of professional experience.

3.1 | First-trimester anomaly scan

According to the respondents, first-trimester screening for structural
anomalies by ultrasound is available in 30 out of 33 countries. The
remaining three countries (lreland, Japan, United Kingdom (UK)) do
not routinely offer screening for structural anomalies in the first
trimester. However, the UK intends to formally implement screening
for fetal anomalies at 11-14 weeks in the future. At this moment,
Norway and the Netherlands undergo a regulated implementation
since 2021 and are included in these results. In 27 of the 30 countries,
anatomical screening is part of the CT. In some of these countries, for
example, Latvia, Lithuania, Sweden and parts of Australia, anatomical
screening is additionally offered next to the CT, either during the
dating scan or as a specific anomaly screening scan. In Belgium,
Norway and the Netherlands, the CT is not performed anymore. In
these countries, first-trimester anatomy screening is offered as a
stand-alone offer, apart from aneuploidy screening. In 20/30 (66.7%)
countries, the scan is performed between a gestational age (GA) of
11-14 weeks. In the other countries, the GA range is either variable
within a country or different than GA 11-14 weeks, for example, GA
11-13 weeks in Canada, Cyprus and parts of Germany and Spain.
Finland and some parts of Germany start earlier, from GA 10 weeks.
Some regions in Germany start as early as GA 8 weeks. Denmark, the
Netherlands, Sweden and some regions in Italy are the only excep-
tions where the end of the range exceeds GA 14 weeks for first-
trimester screening, respectively at GA 14 + 2, 14 + 3 and 14 + 6.
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3.2 | Offer and uptake

In most countries, first-trimester screening is offered to all pregnant
women, excluding Malta where this scan is only offered to women in
private clinics and Poland where it is only offered to women with a
high-risk profile. In Sweden, it depends on the district. Some re-
spondents, however, mentioned that it is recommended in their
country to offer the scan to all women, but practice variations exist,
for instance, due to resource limitations or obstetric professionals
being selective about who they offer the scan to. The uptake is
estimated to be high in most countries, namely >70% in 24/29
countries. Numbers from Norway are not available yet as they are
still in an implementation process. The uptake varies from 20% to
66% in the remaining five countries: Austria, Germany, Malta, Poland
and Romania. In Germany, the uptake numbers are based on the age
of the pregnant women: uptake for women older than 35 years is ca.
90% versus 50% for younger women, reflecting the fact that the

purpose of the first-trimester scan is mainly to detect aneuploidy.

3.3 | Scanning protocol or guideline

A national guideline on which anatomical regions to assess during the
scan is available in 23/30 (76.7%) countries. However, some re-
spondents argue that their protocols are sometimes more than
10 years old or consist of very basic recommendations. In the seven
remaining countries, there are three countries (Australia, Poland,
Canada) with varying protocols throughout the country and four
countries (Croatia, Cyprus, Czech Republic, Malta) without a protocol.
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In nearly all countries where a protocol is available, the guideline or
protocol is developed by MFM specialists, sometimes based on Fetal
Medicine Foundation publications or ISUOG guidelines.

The actual assessment during the scan may vary as not all items
in the protocols are mandatory in all countries. In some countries,
only NT measurement is obligatory, the other items are merely rec-
ommendations. Moreover, the extent of anatomy assessment may
depend on the available time and experience of the sonographer, for
instance, an expert from Norway reported that many operators
assess more than required by the protocol.

3.4 | Public versus private service

Countries' healthcare system can be public, private, or mixed. A
description of the healthcare system per country, reported by ex-
perts, is shown in Figure 1. We have identified four systems for
reimbursement of first-trimester ultrasound screening within these
healthcare systems, see Figure 2. The United States of America (USA)
was not included due to the heterogeneous healthcare system with
huge variations. Costs vary from O to 350 euros in some European
countries and Australia (0-500 AUD). In 27/30 (90%) countries, first-
trimester ultrasound is offered by, but not limited to, public hospitals.
Furthermore, scans are executed in private hospitals/clinics (22/30;
73.3%) or midwifery practices (4/30; 13.3%). Scans can also be
offered by commercial practice in Australia and the Czech Republic,
private radiology practices in Australia or ultrasound centers in the
Netherlands, Sweden and Canada. In Cyprus, Malta and Austria, first-
trimester scans can only be performed in private clinics.
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FIGURE 1 Organization of obstetric care per country estimated percentages of public and private obstetric care in developed countries
reported by national experts. [Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 2 Reimbursement of first-trimester screening ultrasounds reported by national experts * Austria and Slovenia: reimbursement
depending on age; Germany: reimbursement depending on the type of insurance; New Zealand: partially self-paid, partially by government.

[Colour figure can be viewed at wileyonlinelibrary.com]

As shown in Figure 3, the most frequently reported professionals
performing scans are gynecologists (26/30; 86.7% of the countries),
followed by professionals trained as sonographers (11/30; 36.7%),
midwives (8/30; 26.7%) and radiologists (2/30; 6.7%). In half of the
countries, only gynecologists execute the scan. In thirteen countries,
it is common to have two or three different professions to execute
first-trimester ultrasound. Especially in Nordic countries, Belgium,
the Netherlands, France, Spain, USA, Australia and Canada, other
professions routinely perform the ultrasound. In the remaining two
countries (Denmark and New Zealand), only sonographers execute
the scan. In some countries, such as Finland and the Netherlands, the
woman's risk profile determines the center where the ultrasound
takes place and the level of the sonographer, with MFM specialists
scanning high-risk women and certified midwives or sonographers

the low-risk women.

3.5 | Training and quality monitoring

In 16/30 (53.3%) countries, training, license, or certificate is obligatory
to perform these first-trimester ultrasounds. Yet, for some of these
countries, this training or license applies to the NT-measurement only
and is not mandatory for all providers. In four other countries, experts

from the same country gave contrasting answers, possibly meaning
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FIGURE 3 Professionals who perform first-trimester
ultrasound screening according to national experts. [Colour figure
can be viewed at wileyonlinelibrary.com]

that certification is not mandatory in all regions. Moreover, training
methods are diverse, ranging from a theoretical course to a combi-
nation of theoretical and practical courses followed by an exam.
Quality monitoring occurs in 13/30 countries (43.3%); however,
three respondents reported the monitoring to be limited to the NT

measurement, not to other parts of the scan. Some respondents state
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that monitoring occurs but question the efficiency of the system. For
instance, in Portugal, where the internal quality of assessment is
highly variable. Furthermore, quality monitoring is not always appli-
cable to each clinic/hospital as for instance in Finland this only ap-
plies to the five university hospitals. In the Netherlands, the national
health institute monitors the performance of first-trimester anomaly
ultrasounds. Six out of eight countries with a completely public
healthcare system have (national) monitoring in place, excluding
Iceland and Slovenia. Furthermore, there is a strong link between full
reimbursement and quality monitoring as in seven out of eight
countries where costs are fully reimbursed by government or insur-
ance, there is (national) monitoring as well. In Canada, however, the
monitoring varies regionally.

On a 5-point Likert scale, 23/43 (53.5%) respondents (totally)
disagreed with the statement that ‘the quality of first-trimester
screening ultrasound is equal in different regions of my country
compared to 16/43 (37.2%) respondents who (totally) agreed with
this statement. See Figure 4 for an overview per country. From the
11 countries that (totally) agreed with the statement, at least five
countries do not have (national) quality monitoring in place. Reasons
mentioned for differences in quality are for example, absence of
monitoring, no requirements for training; hence causing differences
in quality depending on who performs the ultrasound, regional vari-
ation in access and quality (mostly higher quality in bigger cities or

hospitals) and different types of imaging practices (general radiology,
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fetal medicine units). Apart from Canada, all countries with a
completely public healthcare system consider the quality equal in all
regions of their country.

3.6 | Termination of pregnancy

Countries' jurisdiction on TOP may influence first-trimester
screening policies. In 32 out of 33 participating countries, TOP is
legal, yet law, regulations and procedures vary per country. In
Australia and USA, TOP jurisdiction is variable depending on the
state. Since not all States of both countries were represented by an
expert in our study, Australia and the USA are not depicted in
Figure 5. Furthermore, in the USA, the right to undergo TOP is
changing rapidly according to USA responding experts, as the Su-
preme Court's decision to overturn Roe v. Wade in June 2022 has
led to abortion being banned in at least 10 states. Figure 5 shows
an overview of the official GA limit for TOP reported by the na-
tional experts. A variety of conditions are, however, applicable in
certain countries. In 21 of the 30 countries in which TOP is legal,
the option to terminate the pregnancy within the reported GA
range is dependent on the severity of the fetal anomaly. In Belgium,
for example, there is no limit in GA, but after 14 weeks the fetal
anomaly must lead to a substantial handicap or pose a serious

threat to maternal health, as judged by a multidisciplinary panel. In
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FIGURE 4 Response from experts to the statement ‘The quality of first-trimester screening is equal in different regions of my country’.

[Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 5 Gestational age (GA) limit for legal termination of pregnancy (TOP) on medical grounds reported by national experts. [Colour

figure can be viewed at wileyonlinelibrary.com]

Germany, termination can be requested by pregnant women until
the term, but some centers will not perform termination after
24 weeks. In Cyprus, to terminate a pregnancy with fetal abnor-
mality after GA of 10 weeks, permission from the Ministry of
health is required. In other countries with an official limit, the
extension of the reported GA limits can be granted in case of lethal
or severe anomalies or conditions representing a serious risk to the
health of the pregnant woman. This is for instance the case in
Ireland, the Netherlands, New Zealand, Norway, Portugal, Romania,
Spain and the UK.

Per country it differs how the process leading to legal TOP is
secured. Certain requirements should be met in order to allow TOP
by law, such as multidisciplinary consultation, consultation with own
obstetric healthcare professional, second opinion, consultation with
other healthcare professionals, or a consideration period. Multidis-
ciplinary panel decision is reported in 22/30 (73.3%) countries, fol-
lowed by consultation with own obstetric healthcare professional 16/
30 (53.3%), second opinion 12/30 (40.0%) and consultation with
other healthcare professionals for example, psychologists or social
workers 12/30 (40.0%). A consideration period is mandatory in 11/30
(36.7%) countries. In some of these countries, however, jurisdiction
depends on the GA or may be regionally variable. Therefore, the

reported percentages may be overestimated. Additionally, in some

countries, specialized medical boards assess TOP requests including,
but not limited to, obstetricians, geneticists, psychologists, ethicists

and sometimes lawyers.

4 | DISCUSSION

This study shows an overview of current practice of first-trimester
structural ultrasound screening in 33 developed countries as re-
ported by national prenatal screening experts. Most countries have
implemented the assessment of the fetal anatomy as one of the aims
of the first trimester ultrasound screening, next to aneuploidy risk
estimation, but execution strategies vary greatly between and even
within countries. Furthermore, differences were found regarding
monitoring, protocols and reimbursement. Also, the scan is not al-
ways offered to all pregnant women, which causes inequity in access
to care and the possibility of early genetic testing.

The quality of anatomy screening is dependent on available
protocols and their application, sonographers' experience, training
and certification and the existence of a quality monitoring system.
National protocols are available in most countries but are sometimes
more than 10 years old or consist of very basic recommendations. In

many countries, a uniform protocol for anatomy screening is missing,
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hence causing a lack of systematic anatomy assessment and depen-
dence on the experience of the executing professional. The mea-
surement of the NT is mostly the main goal of the scan and the extent
and quality of the further fetal anatomical assessment depends on
the expertise of the sonographer. As mentioned by some re-
spondents, it is plausible that experienced sonographers will perform
a more detailed scan, causing inequality within a country.

We found that in 16/30 (53.3%) countries, a license, certificate,
or training is mandatory to perform first-trimester scans. Yet, training
methods are diverse and in some of these countries only theoretical
training suffices. According to multiple expert societies such as the
American Institute of Ultrasound in Medicine and the Society for
Maternal-Fetal Medicine, physicians performing detailed fetal anat-
omy scans should either have acquired appropriate skills or keep a
logbook under formal supervision of a qualified physician.!* Based on
the available study data, it is not possible to judge on quality stan-
dards of all countries. However, for a nation to measure and verify
the quality of the performed ultrasounds, monitoring can be imple-
mented. According to the World Health Organization, monitoring and
evaluating screening programmes at regular intervals is essential.*?
Such evaluation can be used to inform policy-makers whether the
screening programme is delivering the expected benefits and, if not,
why this may be occurring and whether the screening programme
needs to be modified in some way.? However, our study showed that
monitoring occurs in less than half (43.3%) of the countries. This
percentage is even an overestimation as some respondents mention
that their monitoring system is ineffective, does not cover all clinics/
hospitals, or is only limited to certain measurements, such as the NT.
Because of diverse first-trimester screening strategies, the opportu-
nity arises to learn from results in other countries. Whenever a study
publishes detection rates in the first trimester, these rates should be
carefully interpreted due to the large differences in training, pro-
tocols and monitoring, as mentioned above.

In addition, different healthcare systems may contribute to the
variation in the performance of first-trimester scan. This survey
shows that experts from countries with a completely public health-
care system have national monitoring in place and consider the
quality of the scan equal in different regions of their country. The
healthcare system of 9/33 (27.3%) reviewed countries is completely
public. However, Figure 1 shows merely a simplified overview as the
healthcare systems and their financing are more complex. In the
mixed healthcare systems, first-trimester screening can be offered
either private, public, or both, but equitable access to prenatal
screening can be limited in countries where private healthcare
dominates. Furthermore, the quality of health care in general may
arguably be better in publicly funded and publicly provided health-
care systems.'® Each country has its own, sometimes complex,
healthcare system reflecting political, ethical, societal and financial
differences. Diverse (inter)national implementation strategies may
not directly imply problematic, as the quality of care could be similar
and good. However, more than half of the respondents report ineg-
uity in the quality of first-trimester ultrasound screening in different

regions of their country.

DIAGNOSIS-WILEY—L %"

Another important factor in the offer of first-trimester screening
is the country's jurisdiction on TOP, as a significant aspect to (future)
parents' autonomy is the availability of legal termination of the
pregnancy when they consider TOP to be the best option in their
situation. TOP is illegal in Poland and the uptake of the scan is the
lowest in comparison with the other countries, namely 20%. TOP is
legal in all the other participating countries TOP; however, the right
to undergo TOP in the USA has been changing since June 2022.
Courts must determine how to handle existing restrictions, and
lawmakers in some states are expected to propose new laws to
restrict abortion access. In others, abortion rights are protected by
state law, and legislators may move to expand access. Moreover,
there is great variation in the legal GA limits between countries,
which can depend on the severity of the fetal anomaly. As a conse-
quence, reproductive autonomy differs among developed countries,

sometimes forcing parents to travel to different countries.**

4.1 | Strengths and limitations

The strength of this study is the high response of experts from
developed countries. One of the limitations of this study is that our
findings are based on expert opinions. However, we have primarily
invited specialists in the field with good track records in order to
enhance reliability. To limit response bias, we invited multiple experts
from the same country, stratified per population size. Nonetheless,
we found some discrepancies between answers from experts in the
same country, for example, concerning the availability of a protocol,
monitoring, or scan reimbursement. These discrepancies were eval-
uated within the research team and either assessed as possible
regional differences or adjusted based on additional questions to the
experts or available knowledge. Furthermore, the women's risk
profile was not explicitly addressed in our survey, but some re-
spondents clarified that in Finland and the Netherlands the first-
trimester screening strategy is based on the women's risk profile:
where and with whom the scan should be executed as well as the
extensiveness of the ultrasound. This may be present in other
countries as well and be underreported as it was not explicitly asked
in the survey. Another limitation is that this study only reports on the

current practice in developed countries, not in developing countries.

5 | CONCLUSION

First-trimester anatomy screening is implemented in the majority of
the studied developed countries with generally high uptake. Coun-
tries have different performance strategies, often varying within the
country itself, implying that access to prenatal care is not uniform.
Differences were found in the availability of a national screening
protocol, anatomy assessment, training and experience of sonogra-
phers, monitoring system and reimbursement. According to some
respondents, these differences influence the quality of the scan

within a country. Furthermore, variation in legal regulations
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concerning TOP among countries variably affect reproductive au-
tonomy. Future studies should assess how to combat inequity in the
availability of first-trimester anatomy screening within and between

countries.
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