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Abstract: The increasing availability of chromosomal mi-
croarray (CMA), exome and genome analysis for prenatal 
diagnostic testing, together with concerns of potential 
legal consequences in cases of missed diagnoses, has con-
tributed to substantial uncertainty in prenatal medicine. 
To support consistent and clinically meaningful use of 
genetic diagnostics in Austria, the working group for pre-
natal genetic diagnostics reviewed existing guidelines and 
recommendations and agreed on a consensus addressing 
eight key questions arising from clinical practice. Given 
the limited predictive value of genomic findings in struc-
turally normal fetuses, the working group recommends a 
strictly phenotype-driven diagnostic approach with CMA, 
exome and genome analysis to be systematically offered in 
the presence of fetal pathologies.

Keywords: prenatal, diagnostics, genetic testing, guideline, 
recommendations

Introduction
Prenatal diagnostics were traditionally focused on the iden-
tification of chromosomal disorders and targeted single 
gene testing in the last decade. The widespread use of CMA 
and next-generation sequencing (NGS) analyses for the de-
tection of rare genetic disorders has also found its way into 
prenatal medicine in recent years. However, consistently 
defined indications for the application of this powerful 
technique have not yet been fully established.

Fetal abnormalities are detected with ultrasound ex-
amination in 3 % of pregnancies. A genetic cause is found 
in only a part of the affected fetuses, with the highest di-
agnostic yield of 53 % for skeletal dysplasia [1]. For many 
genetic disorders, there is still limited information on as-
sociated prenatal abnormalities, complicating prenatal 
diagnosis [2]. Genetic disorders are also found in about 
1 % of fetuses without structural anomalies using chro-
mosomal microarray analysis (CMA) and in about 2 % of 
fetuses using trio-whole exome sequencing (t-ES), with 
0,9 % thereof leading to a severe disease [3]. A great part 
of genetic disorders listed in the OMIM (Online Mendelian 
Inheritance in Men) database are associated with incom-
plete penetrance and variable expressivity [4]. In these 
cases, it is not possible to predict whether the disease 
will actually manifest. This discrepancy must be consid-
ered when applying genetic diagnostics during pregnancy  
(Figure 1).

In cases of fetal abnormalities detected by ultrasound, 
pregnant women are offered different genetic testing strat-
egies across Austrian clinics. This inconsistency not only 
leads to unequal management but also creates uncertainty 
among prenatal specialists and geneticists, who may fear 
legal consequences in cases of undiagnosed fetal conditions. 
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Lack of a common strategy is also likely to lead to overdi-
agnosis in some children with subtle fetal findings such as 
isolated soft markers, which  – especially when reporting 
low-penetrance variants  – can also have negative conse-
quences for the family. A structured, risk-adapted approach 
to invasive prenatal genetic testing is therefore essential. 
Indications must differentiate between fetuses with a high 
likelihood of a monogenic or chromosomal disorder, those 
with isolated findings of typically multifactorial origin, and 
constellations requiring targeted testing. Furthermore, the 
sequential and parallel use of rapid aneuploidy testing, 
chromosomal analysis, copy number variation (CNV) anal-
ysis, and exome-based approaches must be clearly defined 
to ensure rapid diagnosis.

This review of existing recommendations and literature 
served as the basis for an Austrian consensus conference 
of an interdisciplinary working group for prenatal genetic 
testing. The conclusions of the meeting on diagnostic pre-
natal testing including indication, test selection, tissue se-
lection and analysis process with a main focus on CMA and 
NGS analysis are summarized.

Material and Methods

Review of relevant guidelines and 
recommendations

Guidelines on prenatal genetic testing were searched on 
homepages of scientific societies (ACMG, ASHG, ESHG, GfH, 
OEGH) and in PubMed using the terms “guideline”, “pre-
natal”, “exome” or “genome” and “genetic”. Results were 
restricted to those available in English or German and pub-
lished between 2020 and 2025.

Preparation of the consensus conference

The meeting of the Austrian working group for prenatal 
genetic testing was mainly prepared by participants and 
representatives of the executive board of the Austrian 
Society of Human Genetics and the Austrian Society for Ul-
trasound in Medicine. The following questions regarding 
genetic testing were distributed in advance and discussed 
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Figure 1: a) Prevalence of pathogenic genetic variants in the fetus (aneuploidy in brown, CNVs in red, monogenic disorders in green (prevalence 
1:150, 1:250 and 1:64, respectively [5,6,7], estimation of actual illness perception and diagnosis in the neonatal period and childhood (prevalence of 
genetic and non-genetic disease 1:15, in light blue). Balancing the highest possible sensitivity for severe diseases, false positive results or true  
positive results which are not helpful in the prenatal setting. b) Variable expressivity and reduced penetrance of different genetic diseases (circles) 
pose a problem for predicting the possible course of the disease in an expected child.
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by an interdisciplinary working group consisting of Aus-
trian experts from the field of medical genetics and prena-
tal medicine:
1.	 Which genetic diagnostics should be offered in case of 

fetal ultrasound abnormalities?
2.	 Which genetic diagnostics should be offered in case of 

increased nuchal translucency?
3.	 Which genetic diagnostics should be offered in case of 

abnormal biochemistry results?
4.	 Which genetic diagnostics should be offered in the 

presence of “soft markers”?
5.	 Which genetic diagnostics should be offered when there 

is a familial risk for a genetic disorder in the fetus?
6.	 Should genetic diagnostics be offered in a pregnancy 

without detectable fetal anomalies?
7.	 Which tissues should be examined?
8.	 Should genetic analyses be performed sequentially or 

in parallel?

Established indications such as confirmatory genetic analy-
ses after abnormal prenatal screening were not discussed.

A consensus was found for each of the questions, fol-
lowing a short presentation of scientific background and 
discussion of available international guidelines and recom-
mendations in a meeting on 27th of November 2025.

The conclusions were presented and discussed by a 
large auditorium at a conference for gynecological and 
prenatal ultrasound on 28th November 2025 in Seggauberg 
(Styria, Austria).

Results

Risk assessment of genetic disorders in 
fetuses with and without detection of  
ultrasound anomalies

The rare disease database orphanet contains information 
on more than 6000 rare diseases. The cumulative point 
prevalence of rare diseases is 3.5–5.9 % [8]. Of all malforma-
tions detected in pregnancy, 27.6 % are detected in the 1st, 
53.8 % in the 2nd and 18.6 % in the 3rd trimenon [9].

Chromosomal abnormalities are detected in about 
0.7–2.5 % of newborns, depending on the maternal age [5]. 
Pathogenic CNVs are detected in about 0.4–1 % of normal 
fetuses [10, 11, 3], monogenic diseases are detected with a 
prevalence of 1.5–4 % [7, 12]. In a cohort of 316 fetuses with 
ultrasound anomalies, karyotype and CMA together had a 
diagnostic yield of 4.1 %. The additional diagnostic rate with 
t-ES was 15.8 % [13]. The additional diagnostic yield using 

genome analysis was about 1 % [14] (see Table 1 for prev-
alence of diseases). Diagnostic yields depend on the fetal 
phenotype [1], with skeletal phenotypes having the highest 
probability for receiving a diagnosis (53 %), followed by 
neuromuscular (37 %), multisystem (29 %), central nervous 
system (17 %), cardiac (11 %), craniofacial (9 %) and kidney/
urinary tract anomalies (9 %) respectively. Some genetic dis-
orders cannot be easily detected with these broad testing 
strategies, but need special genetic tests (Table 2).

Table 1: Prevalence of genetic disorders in newborns detected with 
chromosomal analysis, CMA, exome or genome analysis. 2nd T=second 
trimester, ID=intellectual disability

Genetic disorder (Average) Preva-
lence at birth

Citation

Chromosomal abnormalities 1:150
2nd T 1:122→1:40,
age 20→40y

[5]

Klinefelter syndrome (47,XXY) 1:500 [15]
Trisomy 21 (Down syndrome) 1:700

2nd T 
1:1.250→1:86,
age 20→40y

[5, 16, 17]

Monosomy X (Turner syndrome) 1:2.500 [15, 17]
Trisomy 18 (Edwards syndrome) 1:3.000

2nd T 
1:5.000→1:333,
age 20→40y

[16,17,18,19]

Trisomy 13 (Pätau syndrome) 1:6.000
2nd T 
1:10.000→1:714,
age 20→40y

[15]

Pallister Killian syndrome, Isoch-
romosome 12p mosaicism

1:20.000 [20]

Copy number variants 1:250
1:100 (in preg-
nancy)

[6, 10, 11]

Monogenic diseases 1:27–1:64 [7]

Newborn screening panel; 
disorders with interventions and 
neurodevelopmental delay incl. 
seizures

Monogenic diseases in structur-
ally normal fetuses (moderate/
severe phenotype)

Potentially significant variants

1:27

1:64
(1:200 moder-
ate/1:200 severe)

1:37
1:110 severe 
(shortened life 
span, ID)
1:90 mild pheno-
type

[7]

[12]

[3]
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Guidelines and recommendations for genetic 
testing methods

Ten relevant guidelines including prenatal genetic testing 
strategies were identified (see Table 3).

1 �Which genetic diagnostics  
should be offered in case of fetal ultra-
sound abnormalities?

Most guidelines and statements recommend t-ES in case 
of ultrasound anomalies suggestive for a genetic disorder 
(SEGO, NHS, ACMG, SOGC, ISPD; see Table 1). The Spanish 
guidelines restrict the indication to a few defined fetal 
anomalies with an expected diagnostic yield of at least 20 % 
[31]. The German Society recommends CMA and/or gene 
panel or phenotype based virtual panel analysis using t-ES 
data, depending on the fetal phenotype and following the 
exclusion of aneuploidy. Phenotype-based virtual panel 
analysis is recommended to reduce incidental findings, 
while accepting a reduced sensitivity [29].

The ISPD recommends the use of t-ES for diagnostic 
sequencing. It is uncertain whether gene panel analysis 
with genes known to be associated with the phenotype, 
or a broader genome-wide analysis strategy is a better ap-
proach, as there is still limited knowledge about the corre-
lation of genotype and the fetal phenotype[36].

The NHS recommends targeted analysis if sonographic 
findings indicate a specific monogenic disorder [33].

Prevalence estimations in large neurodevelopmental 
disease cohorts confirmed assumed heterogeneity of causes, 
with a prevalence of 0.3 % for disease-related ARID1B vari-
ants as the most common genetic cause. A gene panel of 100 

genes with the highest prevalence is estimated to have a 
diagnostic yield of 8.8 %, while a panel with 500 genes yields 
<20 % compared to a diagnostic yield of 36 % for ES [37]. This 
shows that only a comprehensive testing strategy can ac-
commodate this variability of genetic causes.

Consensus: In the presence of fetal anomalies associated 
with a high likelihood of a genetic disorder, invasive testing 
including aneuploidy testing, chromosomal analysis, copy 
number analysis (CNV-analysis, e.  g. CMA or next generation 
sequencing based CNV-analysis) and t-ES are indicated.

There is no indication for diagnostic invasive testing 
when an isolated condition with typically multifactorial 
aetiology is present (e.  g., isolated neural tube defects/spina 
bifida, small muscular ventricular septal defect, gastroschi-
sis, congenital pulmonal malformation/CPAM).

For highly specific suspected diagnoses, targeted genetic 
testing should be performed first. In cases of a specific suspi-
cion of a group of disorders, exome-based virtual panel anal-
ysis may be sufficient (e.  g., craniosynostosis).

Phenotype-based genetic analysis including copy number 
analysis may be performed via trio genome analysis (t-GS) 
instead of t-ES analysis.

We do not recommend using trio genome analysis as a 
routine analysis following normal exome results. However, 
we would like to point out, that differential diagnoses should 
be considered which cannot be detected by exome analysis 
(see Table 2).

Table 2: Examples of genetic disorders requiring special testing strategies. UPD: uniparental disomy.

Disease with special testing strategy Prevalence Possible findings on ultrasound examination Citation

Prader-Willi syndrome
(60–70 % deletion, 27–37 % UPD, 3 % epimutation)

1:10.000–30.000 Reduced fetal movements, polyhydramnios [21, 22]

Silver-Russell syndrome
(30–60 % epimutation, 5–10 % UPD)

1:15.900 Fetal growth retardation, macrocephaly, facial 
dysmorphism

[21, 23]

Beckwith-Wiedemann syndrome (55 % epimutation, 
20 % UPD, 1 % chromosomal rearrangement, 20 % 
unknown)

1:10.000–21.150 Fetal overgrowth, omphalocele,
placentomegaly, mesenchymal
dysplasia

[21, 24]

Angelman syndrome (70 % deletion, 3–7 % UPD, 11 % 
UBE3A sequence variant)

1:27.200 - [21]

Congenital myotonic dystrophy 1 (DM1)
Repeat expansion

1:8.000 (including 
adult phenotype)

Polyhydramnios, reduced fetal movements [25]

Fragile X syndrome
Repeat expansion

1:7.000–10.000 - [26]

Spinal muscular atrophy, type 1 (SMA type 1) 1:6.000–8.000 Reduced fetal movements [27]
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Table 3: Recommendations for genetic testing strategies in pregnancy

Recommendation CMA, exome and genome analysis First-tier genetic testing other

AWMF (2024) [28] No clear recommendations on the use of CMA, ES and GS. Molecular 
genetic testing (e.  g. CMA or ES) should be offered if NT ≥3.0 mm, but 
no later than >3.5 mm.

Diagnostics for elevated NT: 
Cytogenetics (DP, PCR, FISH) → e.  g. 
CMA/t-ES

GfH (2023) [29] CMA and/or phenotype-based t-ES for US anomalies using a virtual 
phenotype-generated gene panel to reduce incidential findings.
ES without elevated risk for genetic disorders is not recommended.

After exclusion of aneuploidy (FISH/
qPCR/QF-PCR) → CMA and/or gene 
panel or ES

t-ES analysis is recommended, 
diagnostics parallel or sequential, 
depending on week of gestation 
and available amount of DNA. 

FFGH (2024) [30] Prenatal ES should be prescribed by a doctor with expertise in the field 
of genetics and the field of fetal medicine. A multidisciplinary team 
discusses ES indication. 

CMA and ES should be performed 
in parallel for faster diagnosis

If termination of pregnancy is 
decided due to fetal anomalies, 
postnatal ES/GS should be 
performed including fetal autopsy 
results.

SEGO/AEDP (2024) 
[31]

NGS diagnostic tests for single or multiple structural abnormalities 
with a suggestive pattern of monogenic origin (recommended for 
expected diagnostic yield of 20 %, considered for >10 %), not for 
other indications. Pregnancies with strong suspicion of recurrence 
risk for familial disorder (previous affected fetus/stillbirth/child – no 
sample for genetic testing of affected individuals available). 

NGS mostly applied if no genetic 
alterations have been identified 
with QF-PCR and CMA. NGS may 
also be applied as first-tier 
genetic test to assess fetal 
phenotypes highly suggestive of 
other monogenic anomalies.

CNV analysis in panel, exome and 
genome analysis is considered 
as screening test, should be con-
firmed with additional technique 
(karyotyping, FISH, CMA, MLPA, 
digital PCR). Trio-analysis is pre-
ferred to singleton analysis.

SIGO (2024) [32] CMA is recommended due to increased risk for fetal aneuploidies. ES or 
other NGS methods are not mentioned.

Diagnostics due to increased aneu-
ploidy risk → rapid testing /QF-PCR, 
FISH) or CMA + standard karyotype

NHS (2025) [33] CMA and t-ES for panel analysis is indicated in a fetus with major 
structural abnormalities in an ongoing pregnancy. Trio-GS is indicated, 
if the pregnancy is not ongoing.

Rapid aneuploidy testing→ CMA 
and ES in parallel

Targeted testing if familial vari-
ants are known or if sonographic 
findings indicate a specific 
monogenic disorder.

ACMG (2020) [34] ES may be considered for a fetus with one or more significant US 
anomalies. No data support the use of ES for other reproductive indica-
tions such as markers for aneuploidy or recurrent pregnancy loss.

CMA and karyotype. Targeted 
genetic analysis is recommended, if 
a specific diagnosis is suspected.

Trio analysis is preferred over 
singleton analysis.

ACOG (2020) [17] Patients who prefer comprehensive prenatal testing, should be offered 
CMA and “diagnostic testing”. Diagnostic testing (not specified) 
should be offered for NT ≥ 3mm or > 99p, cystic hygroma in FTS, mild 
to moderate ventriculomegaly in second trimester.

Screening and diagnostic testing 
for chromosomal anomalies should 
be offered to all patients early in 
pregnancy regardless of maternal 
age or baseline risk. 

Pretest counselling: family history 
including birth defects, intellec-
tual disability, genetic diagnoses 
and multiple miscarriages may 
influence testing decisions.

SOGC (2024) [35] If a fetal structural abnormality is identified in the first or second 
trimester US, CMA or ES/GS is recommended.

Rapid aneuploidy detection → CMA 
or ES/GS analysis

ISPD (2022)
[36]

ES/GS is only recommended in fetuses with major single anomaly 
OR multiple organ system anomalies AND if the phenotype is 
suggestive of a genetic etiology, no other indication. Exception: 
recurrent childhood-onset severe genetic condition without prenatal 
phenotype in previous children for whom no genetic testing was done 
and possible.

CMA. If a multiple anomaly 
pattern strongly suggests a 
monogenic disorder, ES can be 
the first line diagnostic method.

As prenatal ES is not currently 
validated to detect CNVs, CMA 
should be run before or in 
parallel.
Trio analysis is preferred over 
singleton analysis.

ACMG – American College f Medical Genetics and Genomics  
ACOG – American College of Obstetricians and Gynecologists  
AEDP – Asociación Española de Diagnóstico Prenatal (Spanish Association of Prenatal Diagnosis)  
AWMF – Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften  
FFGH – French Federation of Human Genetics Working Group  
GfH – German Society of Human Genetics  
ISPD – International Society for Prenatal Diagnosis  
NHS – National Health Service England – (National Genomic Test Directory)  
SEGO – Spanish Society of Gynecology and Obstetrics  
SIGO – Italian Society for Obstetrics and Gynecology  
SOGC – Society of Obstetricians and Gynaecologists of Canada  
 
CMA = chromosomal microarray analysis, CNV = copy-number variation, (t-)ES = (trio-) exome sequencing, DP=digital PCR, QF-PCR=quantitative fluo-
rescent PCR, FTS = first trimester screening, GS = genome sequencing, NGS = next-generation sequencing, NT = nuchal translucency, p = percentile, 
UPD = uniparental disomy, US = ultrasound.
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2 �Which genetic diagnostics should be 
offered in case of increased nuchal 
translucency?

Ultrasound measurement of nuchal translucency (NT) 
thickness is part of the combined first-trimester screening. 
Combined first-trimester screening is used to calculate risks 
for the common aneuploidies, i.  e., trisomies 21, 18 and 13.

An increased nuchal translucency is not considered 
a specific marker for the frequent trisomies alone. It also 
represents a risk factor for other chromosomal abnormal-
ities, genetic syndromes (e.  g. Rasopathies) and malforma-
tions. Consequently, further molecular genetic testing is 
recommended when cytogenetic analysis yields normal  
results.

There is ongoing debate regarding the threshold at 
which trisomy 21 risk calculation should be omitted and 
direct invasive testing pursued. Proposed cut-offs include 
the 95th and the 99th percentile, as well as 3.0 mm and 3.5 mm. 
However, it is a general agreement that, in the presence of 
structural anomalies or an NT measurement exceeding 
3.5  mm, diagnostic invasive testing should be offered. If 
the cytogenetic analysis is unsuspicious, molecular genetic 
testing (e.  g. CMA, t-ES) should be offered.

Several studies have investigated the diagnostic yield 
of genetic tests using different NT cut-off values. However, 
studies focusing on fetuses with isolated increased NT are 
limited by small sample sizes, while larger cohorts often fail 
to differentiate between isolated increased NT and those ac-
companied by additional structural anomalies, limiting the 
interpretation and generalizability of their findings.

Maya et al. recommended performing CMA analysis 
for NT measurements ≥3.0 mm in the absence of additional 
structural anomalies. They compared the proportion of 
pathogenic variants across three groups: <3.0 mm (n=462), 
3.0–3.4 mm (n=170), and >3.4 mm (n=138). The rate of chro-
mosomal abnormalities increased from 1.7 % to 6.5 % and 
13.8 %, respectively. Furthermore, pathogenic variants de-
tectable only by CMA, but not by conventional cytogenetics 
or cell-free DNA (cfDNA) testing, were found in 0.9 %, 1.8 %, 
and 2.2 % of cases, respectively [38].

In a systematic review by Giralomo et al., fetuses with 
isolated increased NT ≥3.0 mm but normal standard kar-
yotype and CMA analysis were found to have pathogenic 
or likely pathogenic variants in 8 % of cases detected ex-
clusively by ES. When considering fetuses with isolated NT 
and normal fetal anatomy at the anomaly scan, the rate of 
pathogenic or likely pathogenic variants detected by ES was 
3,87 % [39].

So far, there are no studies investigating the frequency 
of pathogenic or likely pathogenic variants detected by ES 

in a subgroup of fetuses with isolated nuchal translucency 
of 3.0–3.5 mm.

Consensus: For a NT measurement of ≥3.0 mm a rapid an-
euploidy test/chromosomal analysis and CNV-analysis are 
indicated. If structural anomalies are suspected during 
first-trimester screening and/or NT is >3.5 mm, t-ES should 
additionally be offered. An early anatomical scan may be 
helpful for further assessment of diagnostic indications.

3 �Which genetic diagnostics should 
be offered in cases of abnormal 
biochemistry?

The Austrian, German and Swiss Societies (AWMF Guide-
line) recommend offering a molecular genetic analysis for 
abnormally low levels of PAPP-A or ß-HCG or high ß-HCG 
values in a maternal blood sample [28]. The working group 
endorses this recommendation and further specifies that 
CNV-analysis should be offered, but not t-ES, as there is cur-
rently no scientific evidence to support it.

Consensus: If PAPP-A and/or free β-hCG are reduced (<0.2 
MoM), or if free β-hCG is elevated (>5.0 MoM), rapid aneu-
ploidy test/chromosomal analysis and CNV-analysis are in-
dicated.

4 �Which genetic diagnostics should be 
offered in the presence of “soft markers”?

Soft markers are common ultrasonographic findings ob-
served during routine midtrimester ultrasound examina-
tion. They are nonspecific and often represent minor tran-
sient anatomic variations (e.  g. nuchal translucency, cardiac 
echogenic focus, hypoplastic nasal bone, short femur/
humerus, mild hydronephrosis (4–7mm) in the second 
trimester, hyperechogenic bowels, aberrant right subcla-
vian artery (ARSA)). Historically, the presence or absence 
of specific soft markers was used to assess the probability 
of trisomy 21 for high-risk pregnancies. However, this ap-
proach has largely been replaced by more accurate prenatal 
screening methods. cfDNA is the single best screening test 
for the common trisomies (trisomies 21, 18, and 13). Conse-
quently, ultrasound screening for trisomy 21 based solely on 
soft markers is no longer the method of choice. Therefore, 
when an isolated soft marker is present, a cfDNA test may 
be recommended.

Beyond aneuploidy, soft markers have also been asso-
ciated with pathogenic CNVs. In a study by Pan et al., 6.43 % 
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of fetuses with soft markers in the second trimester were 
found to have genetic alterations (3.04 % aneuploidy, 3.4 % 
CNVs). The likelihood of detecting a genetic abnormality in-
creased with the number of soft markers. Among isolated 
soft markers, an absent or a hypoplastic nasal bone in the 
second trimester showed the highest diagnostic yield for 
aneuploidy of 5.22 %, with an additional 2.95 % rate of path-
ogenic or likely pathogenic CNVs [40].

Certain findings traditionally categorized as soft 
markers may represent structural anomalies with a higher 
likelihood of an underlying genetic disorder. These include 
the absence of the nasal bone, ventriculomegaly and a 
shortening of long bones below the 3rd percentile. This dis-
tinction is clinically relevant, as structural abnormalities 
justify comprehensive genetic testing strategies, whereas 
isolated soft markers without additional findings generally 
do not.

Consensus: Screening for trisomy 21 based solely on soft 
markers is no longer the method of choice (NIPT provides 
superior sensitivity). The presence of an isolated soft marker 
is not an indication for CNV-analysis and/or ES.

When ≥2 soft markers are present, rapid aneuploidy 
test/chromosomal analysis and CNV-analysis are indicated.

Exceptions are markers considered as structural 
anomalies:

In cases of ventriculomegaly or a short femur (<3rd per-
centile), together with shortening of the long bones detected 
in the second or third trimester, CNV-analysis and t-ES are 
indicated in addition to rapid aneuploidy test and chromo-
somal analysis.

For an isolated absent nasal bone, chromosomal analy-
sis and copy number analysis/CMA are indicated. If the fetal 
profile is abnormal with suspicion of a genetic syndrome or 
if additional malformations are present, CMA/copy number 
analysis and t-ES are indicated.

5 �Which genetic diagnostics should be 
offered when genetic variants are known 
in the family?

The NHS and ACMG recommend targeted testing to exclude 
known familial genetic variants [33, 34].

Consensus: In cases of an increased familial risk for a severe 
fetal disorder or a childhood-onset disease due to one or more 
known familial disease-causing variant(s) (carrier status of 
parents or affected siblings), targeted testing is indicated. In 
addition, chromosomal analysis should be offered.

6 �Should genetic diagnostics be offered 
without a fetal indication?

The ACMG states that prenatal testing strategies should be 
individualized and guided by prenatal imaging findings 
and family history [34]. The ACOG recommends that chro-
mosomal analysis should be offered to all pregnant women, 
regardless of maternal age or baseline risk [17]. This offer 
cannot however be seen as diagnostic, but rather as a 
screening option, if the pregnancy and the fetus are incon-
spicuous. The German Society of Human Genetics and the 
International Society for Prenatal Diagnosis recommend 
against performing t-ES in the absence of a clear fetal risk 
constellation [29, 36].

Consensus: There is no indication for CNV-analysis, t-ES, or 
GS in the absence of a high risk for a genetic disorder, even at 
the parents’ request.

If a sample is already available due to other investiga-
tions (e.  g., infection screening, testing for known familial 
variants), sending it to a genetics laboratory for DNA storage 
should be offered.

A chromosomal analysis should be additionally offered 
(maintenance of established practice).

7 �Which tissue should be examined?

Chorionic villus sampling (CVS) is possible from week 11+0, 
providing cytotrophoblast and extraembryonic mesoder-
mal cells from the fetal part of the placenta. Placental mo-
saicism can lead to a false positive or false negative result 
and is estimated to occur in 1–2 % of CVS samples [41]. 13 % 
of mosaics are true fetal (chromosomes 13, 18, 21, 9, 15, 16, 22 
have an increased rate of meiotic origin) [42].

Cytotrophoblast cells are analysed preferentially in 
direct preparation of the CVS sample. Mesenchymal cells 
may predominate in a cultured sample. While both cultures 
can display false positive results, false negative results are 
rarely seen. Trisomy or monosomy not seen in the fetus but 
in the CVS sample can be a result of fetal trisomy or mono-
somy rescue, possibly leading to uniparental disomy and a 
fetal imprinting disorder [41].

Amniocentesis (AC) can be performed from week 15+0 
and provides fetal cells shed into amniotic fluid [41]. There-
fore, suspected fetal mosaicism (e.  g. Pallister-Killian syn-
drome) can be more reliably detected with AC. Exclusion 
of suspected chromosomal aberration due to cfDNA test in 
a pregnancy with a normal fetus is best performed with 
AC [43], but suspected mosaicism can never be completely 
ruled out. True mosaicism occurs in 0.2 % of AC samples 
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(generally involving sex chromosomes, or chromosomes 
21, 18, 13). 0.76 % reveal multiple cell pseudo mosaicism and 
3.73 % single cell pseudo mosaicism[42].

Consensus: The goal of prenatal genetic diagnostics is 
to achieve the most rapid diagnosis possible. The choice 
between CVS and AC should be guided by the time at which 
ultrasound abnormalities are detected.

Exceptions:
	– Targeted molecular genetic testing for familial genetic 

diseases should generally be performed as early as pos-
sible using CVS.

	– Confirmation of an abnormal NIPT result should, in 
cases where a false-positive result is suspected (e.  g., 
normal fetal anatomy despite suspected trisomy 13 or 
18), be performed by AC (fetal cells; note the risk of pla-
cental mosaicism).

	– If an imprinting disorder is suspected, AC is preferred 
(due to the development of methylation patterns during 
pregnancy).

	– In cases of intrauterine fetal demise or planned termina-
tion of pregnancy, DNA should be obtained via AC/CVS 
whenever possible, or through rapid post-delivery tissue 
sampling from the fetus or placenta, in order to ensure 
the highest possible DNA quality.

8 �Should genetic analyses be performed 
sequentially or in parallel?

The French Guidelines [30] and the NHS [33] concluded that 
a sequential testing strategy delays the final genetic result, 
increasing the stress of the parents in pregnancy. Consider-
ing the highest interest of the pregnant woman and couples 
as well as economical and organizational aspects, it was 
decided to perform genetic analyses in parallel. In line with 
these guidelines, the working group emphasized the need 
for a genetic diagnosis in the prenatal setting.

Consensus: Exclusion of maternal cell contamination, rapid 
aneuploidy test, or alternatively chromosomal analysis from 
the short-term culture of CVS, should be available before pro-
ceeding with further genetic analyses. If aneuploidy testing 
is normal, it is not necessary to wait for the chromosomal 
analysis result before initiating additional testing. If targeted 
diagnostics are indicated, the results of the specific tests 
should be obtained before initiating comprehensive analyses 
(CNV-analysis and t-ES).

Sequential processing of the required examinations 
should not cause any delay in diagnostics during an ongoing 
pregnancy (parallel evaluation of CNV-analysis and t-ES).

In cases of planned pregnancy termination due to ultra-
sound abnormalities or intrauterine fetal demise (IUFD), the 
fetal pathology results should be awaited and considered in 
the diagnostic process.

Additional questions from the presentation of the con-
sensus at the conference for gynecological and prena-
tal ultrasound on 28th of November 2025 in Seggauberg 
(Styria, Austria)

Why can’t we offer t-ES to all pregnant women, re-
garding the diagnostic rate in structurally normal foe-
tuses?

This decision was justified by the fact that the aim of 
the working group was to develop guidelines for prenatal 
genetic diagnostics, not for prenatal genetic screening. If 
t-ES would be offered in every pregnancy with the current 
evaluation strategy, we would detect many variants in 
presumably healthy fetuses whose clinical significance 
could not be predicted. For genetic screening using t-ES, 
a meaningful evaluation strategy would first have to be 
developed.

Discussion
Genetic disorders can be detected in a relatively high per-
centage of structurally normal fetuses when broad diagnostic 
methods are applied. The difficulty in clinical management 
in these cases arises from the fact that, for many conditions, 
high variability and incomplete penetrance have been de-
scribed. Whether the fetus will develop the disease later in 
life, and what the course of the disease will be, might not 
be predicted for the individual fetus. The question remains 
what consequences such genetic findings have during preg-
nancy. We are very aware of the limitations of knowledge 
regarding prenatal phenotypes and rare diseases, and we 
therefore accept that the interpretation of genetic results is 
challenging. On the other hand, the goal of prenatal medicine 
is to achieve the highest possible diagnostic rate with regard 
to severe fetal and childhood diseases. Expectant parents 
should get the opportunity for early diagnosis of serious 
fetal conditions to have the option to adjust clinical care and 
prepare for the condition or to terminate the pregnancy. The 
challenges here lie in offering the most comprehensive diag-
nostics possible in order to also detect rare diseases, complex 
genetic variants (Table 3), or mosaics while minimizing un-
certainty caused by findings that are difficult to interpret. 
A clear distinction between mild, moderate, and severe 
disease courses in relation to genetic variants is not fully  
possible.
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A very important part of pre-test counselling is also the 
family history including history of birth defects, intellectual 
disability, genetic diagnoses and multiple miscarriages in 
family members [17]. This information can help to guide the 
diagnostic prenatal steps. In cases of a known disease-caus-
ing familial variant or a high suspicion of a specific genetic 
disorder, a targeted analysis should be offered.

Conclusion
The review of international guidelines and recommenda-
tions revealed inconsistent practices in the field of prenatal 
diagnostics. To harmonize the genetic testing strategies in 
Austria, an eight-point statement on prenatal genetic testing 
has been elaborated by the Austrian working group for pre-
natal genetic testing.
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