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ISUOG Practice Guidelines: performance of first-trimester
fetal ultrasound scan

Clinical Standards Committee

The International Society of Ultrasound in Obstetrics
and Gynecology (ISUOG) is a scientific organization that
encourages safe clinical practice and high-quality teach-
ing and research related to diagnostic imaging in women’s
healthcare. The ISUOG Clinical Standards Committee
(CSC) has a remit to develop Practice Guidelines and Con-
sensus Statements that provide healthcare practitioners
with a consensus-based approach for diagnostic imaging.
They are intended to reflect what is considered by ISUOG
to be the best practice at the time at which they are issued.
Although ISUOG has made every effort to ensure that
Guidelines are accurate when issued, neither the Society
nor any of its employees or members accept any liability
for the consequences of any inaccurate or misleading data,
opinions or statements issued by the CSC. The ISUOG
CSC documents are not intended to establish a legal stan-
dard of care because interpretation of the evidence that
underpins the Guidelines may be influenced by individ-
ual circumstances, local protocol and available resources.
Approved Guidelines can be distributed freely with the
permission of ISUOG (info@isuog.org).

INTRODUCTION

Routine ultrasound examination is an established part of
antenatal care if resources are available and access possi-
ble. It is commonly performed in the second trimester1,
although routine scanning is offered increasingly dur-
ing the first trimester, particularly in high-resource set-
tings. Ongoing technological advancements, including
high-frequency transvaginal scanning, have allowed the
resolution of ultrasound imaging in the first trimester to
evolve to a level at which early fetal development can be
assessed and monitored in detail.

The aim of this document is to provide guidance for
healthcare practitioners performing, or planning to per-
form, routine or indicated first-trimester fetal ultrasound
scans. ‘First trimester’ here refers to a stage of pregnancy
starting from the time at which viability can be confirmed
(i.e. presence of a gestational sac in the uterine cavity with
an embryo demonstrating cardiac activity) up to 13 + 6
weeks of gestation. Ultrasound scans performed after this

gestational age are not considered in these Guidelines.
Throughout these Guidelines we use the term ‘embryo’
for before 10 weeks and ‘fetus’ thereafter, to reflect the
fact that after 10 weeks of gestation organogenesis is
essentially complete and further development involves
predominantly fetal growth and organ maturation2,3.

GENERAL CONSIDERATIONS

What is the purpose of a first-trimester fetal ultrasound
scan?

In general, the main goal of a fetal ultrasound scan is
to provide accurate information which will facilitate the
delivery of optimized antenatal care with the best possible
outcomes for mother and fetus. In early pregnancy, it is
important to confirm viability, establish gestational age
accurately, determine the number of fetuses and, in the
presence of a multiple pregnancy, assess chorionicity and
amnionicity. Towards the end of the first trimester, the
scan also offers an opportunity to detect gross fetal abnor-
malities and, in health systems that offer first-trimester
aneuploidy screening, measure the nuchal translucency
thickness (NT). It is acknowledged, however, that many
gross malformations may develop later in pregnancy or
may not be detected even with appropriate equipment and
in the most experienced of hands.

When should a first-trimester fetal ultrasound scan be
performed?

There is no reason to offer routine ultrasound simply to
confirm an ongoing early pregnancy in the absence of
any clinical concerns, pathological symptoms or specific
indications. It is advisable to offer the first ultrasound
scan when gestational age is thought to be between 11
and 13 + 6 weeks’ gestation, as this provides an oppor-
tunity to achieve the aims outlined above, i.e. confirm
viability, establish gestational age accurately, determine
the number of viable fetuses and, if requested, evaluate
fetal gross anatomy and risk of aneuploidy4–20. Before
starting the examination, a healthcare provider should
counsel the woman/couple regarding the potential bene-
fits and limitations of the first-trimester ultrasound scan.
(GOOD PRACTICE POINT)

Copyright © 2013 ISUOG. Published by John Wiley & Sons, Ltd. ISUOG GUIDELINES
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ethisches Ziel aller pränatalen Diagnostik  

akkurate frühe pränatale Informationen, 
welche Geburt und postnatale Versorgung 
verbessern und bestes Outcome für Mutter 

und Kind ermöglichen 
(„Search and heal“) 

Problem: Trisomie 21 ist nicht zu heilen …



Vor Ultraschall und NIPT: 

fachgebundene genetische Beratung (s.GenDG) 
bestmöglicher früher Ultraschall !! 

Nichts tun - ETS - NIPT - invasive Diagnostik 
Recht auf „Nicht-wissen“



Genetische Beratung

NIPT ist keine Risikoberechnung, sondern eine  
genetische Analyse (n. §3, Abs.1a GenDG) 
Aufklärungsbroschüren der Ärztekammer 

Fixieren individueller Beratungsinhalte  
(auch über Alternativen zu NIPT) 

fachgebundene genetische Beratung (VÄP) 
Zeitbedarf: mindstens 15 Minuten 

MERKE:  
Prozesse werden ausschließlich über 

 insuffiziente Beratung und Dokumentation geführt 
- und verloren !! 







Früher Ultraschall

ISUOG-Guideline von 2013 
Optimal ab 11+0 Wochen 

transabdominal / transvaginal 
Erfahrung mit früher US-Diagnostik 

Zeitbedarf: mindestens 20 Min 

Warum US und nicht Blut ab 9+0  Wochen ? 

Kontraindikation von ETS und NIPT bei fetalen  
Auffälligkeiten (frühe IUGR, NT >3,5mm …) 

 

These: 
je besser der US, umso seltener müssen  

pränatale Tests durchgeführt werden



Entscheidung nach US

Nichts tun (DR ?) 

ETS +/- Serumbiochemie (1.Wahl) 
NIPT (primär, Sekundärtest) 

invasive Diagnostik (primär, Sekundärtest)



Weitere Stellungnahmen

NIPT ist kein Diagnostiktest 
NIPT derzeit für high-risk-Population 

(keine ausreichende Validieren von Daten  
bei low- und intermediate Risk) 

NIPT ist Second-line-Test nach ETS 
ETS >1:10 -> invasive Diagnostik 

kein NIPT bei fetaler Anomalie / NT >3,5mm 
(unauff. NIPT + auffälliger US: Punktion) 

Unklare Genauigkeit bei dizygoten Gemini 
Vergleichbarkeit unterschiedlicher Anbieter ? 
Kein Softmarker-US bei unauffälligem NIPT ! 

Monogene Erkrankungen: FPR hoch



2017
UOG



Ergänzungen gegenüber 2014

Bei unauff. NIPT: ETS-Marker speichern, 
  TR, auff.DV -> Echokardiographie 

mglw. auch gute Daten bei low-/ intermediate-Risk 
(je niedriger die Prävalenz, je höher PVR / NVR…) 

Bedeutung der fetalen Fraktion !! 
Testversager: Aneuploidie und strukturelle Defekte 
Diskordanz von NIPT und US: invasive Diagnostik 

Weiterhin: kein Empfehlung bei Gemini, monogenen 
Erkrankungen und Mikrodeletionen 

Inv. Diagnostik: keine Empfehlung für Array-CGH



Cell-Free DNA Testing for Fetal Chromosomal Anomalies in clinical
practice: Austrian-German-Swiss Recommendations for non-invasive
prenatal tests (NIPT)
Drei Länder – Empfehlung zum Einsatz von Nicht-invasiven pränatalenTests (NIPT)
zur Analyse der zellfreien DNA (cfDNA) im mütterlichen Blut zum Screening auf
fetale Chromosomenstörungen in der klinischen Praxis
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Recommendations – overview
!

1. cfDNA testing should be offered only after, or in
conjunction with, a qualified ultrasound and fol-
lowing appropriate counseling about the nature,
scope and significance of the test.
2. cfDNA tests are screening tests. A high-risk cfDNA
testing result should always be confirmed by an in-
vasive diagnostic test (Chorionic villous sampling,
amniocentesis), before a clinical consequence is
drawn from the findings.
3. cfDNA testing can be used as secondary screen-
ing test for trisomy 21 (Down syndrome) for the re-
duction of invasive procedures after a high or inter-
mediate risk result from First-trimester combined
test (1 in 1,000 or > 1: 500 (FMF-D)). It should be
noted that, even when cfDNA testing is used as a
secondary screening, invasive diagnostic testing
(Chorionic villous sampling, amniocentesis) is still
the method of choice when the adjusted risk for
trisomy 21 after the combined test is > 1:10 or the
fetal nuchal translucency thickness is > 3.5mm or a
fetal malformation is present.
4. cfDNA tests can also be used as a primary screen-
ing method for fetal trisomy 21 in pregnant women
of every age and risk group.
5. In general, it should be noted that the perform-
ance of cfDNA screening for trisomy 18 (Edwards
syndrome) and trisomy 13 (Patau syndrome) is
lower than that for trisomy 21.
6. Based on the available evidence the use of cfDNA
tests to screen for aneuploidy of sex chromosomes
and microdeletion syndroms can currently not be
recommended without reservation.
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Neues Konsensuspapier DEGUM 

ist in Vorbereitung … 
und wird Beiträge enthalten über:

frühe Feindiagnostik im I. Trimenon 
Genetische Beratung 

Aufklärung über DR, FPR, PPV und NPV 
NIPT als primäres Screening für jede Risikogruppe ? 

NIPT und Mehrlinge 
Diagnostische Punktionen 

Sekundärer Test bei primärem T 21-Risiko < 1:1000 ? 
Vorgehen bei Risiko >1:10 / NT > 3,5mm / Fehlbildung 

NIPT ausser Trisomien



US-Diagnostik im I. Trimenon

Je besser der US, je höher die DR für ETS / NIPT 
US immer vor ETS / NIPT



DR, FPR, PPV und NPV

DR  Tris 21:  99,2%, FPR 0.09% 
        Tris 18:  96,3%  FPR 0,13% 
        Tris 13:  91%     FPR 0,23% 

Metaanalyse von 37 Studien (Gil 2015: Hochrisiko)

41 Studien (Taylor-Philipps 2016)
Diff. von Hoch- und Niedrigrisiko nach Prävalenzen

        DR    Tris 21:  95,9% (1:230) 
                  Tris 18:  86,5% (1:1000)    
                         Tris 13:  97,5% (1:2000)



Testversager

Testversagen in 0,5-3% 

Ursachen:  niedrige fetale Fraktion (<5%) 
                  Adipositas 
                  frühe SSW 
                  niedrige Prävalenz (Tris 18 und 13) 
                  fetale Pathologie

Prävalenz < FPR: hohe Fehlerquote !



Primäres Screening für jedes Alter  
und jede Risikogruppe ?

Häufig von jungen Schwangeren angefragt, 
aber: 

Je schlechter US und Beratung, umso häufiger NIPT 
(Sorgenlösung) 

Cenata:  66% aller Teste zw. 11+0 und 13+6 Wochen 
weil: 

DEGUM 0/I:  DR im ETS << 90% ! 

Frage:  ETS / NIPT nur von der Stufe II ? 
              sinnvoll ? machbar ? bezahlbar ?



NIPT bei Zwillingen

These:    gleiche DR und FPR wie bei Eingingen 
höhere Versagerquote (>3%) 

mediane fetale Fraktion >8% 

1 Studie (!): T21: 31; normal 39                                                                                    
DR  93,7%, FPR 0,23% 

Monozygote Gemini: ok 
     Dizygote Gemini: komplex  

       (Versagerquote, Zuordnung)

Private Meinung: kein NIPT bei Gemini



Diagnostische Punktionen

US-Auffälligkeit 
ETS-Risiko > 1:10 

NT >3,5mm (95%-Perzentile, 22-38%) 
frühe gesicherte IUGR (14-30%) 

auffälliger NIPT  
PAPP-A<0,2MoM, ß-HCG<0,2/>5 MoM 

Wunsch der Schwangeren (??)  

Array-CGH 
Euploidie und auff. Fetus:   CNV 6-10%)                           

NT>3,5%: CNV 4% 
                       auff. Fetus und NT>3,5mm: CNV 7%

80% aller Aneuploidien werden im NIPT nicht erfasst

auff.Fet, unauf.NIPT: CVS/AZ 
unauf. Fet, auff. NIPT: AZ
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Procedure-related risk of miscarriage following
amniocentesis and chorionic villus sampling: a systematic
review and meta-analysis

R. AKOLEKAR*†, J. BETA*, G. PICCIARELLI*, C. OGILVIE‡ and F. D’ANTONIO§
*Fetal Medicine Unit, Medway Maritime Hospital, Gillingham, Kent, UK; †Harris Birthright Research Centre, King’s College Hospital,
London, UK; ‡Guy’s and St Thomas’ NHS Foundation Trust and King’s College, London, UK; §Fetal Medicine Unit, St George’s Hospital,
London, UK

KEYWORDS: amniocentesis; chorionic villus sampling; CVS; fetal loss; invasive diagnostic procedure; miscarriage; pregnancy
loss; prenatal diagnosis; procedure-related loss

ABSTRACT

Objectives To estimate procedure-related risks of mis-
carriage following amniocentesis and chorionic villus
sampling (CVS) based on a systematic review of the
literature and a meta-analysis.

Methods A search of MEDLINE, EMBASE, CINHAL
and The Cochrane Library (2000–2014) was performed
to review relevant citations reporting procedure-related
complications of amniocentesis and CVS. Only studies
reporting data on more than 1000 procedures were
included in this review to minimize the effect of bias
from smaller studies. Heterogeneity between studies
was estimated using Cochran’s Q, the I2 statistic and
Egger bias. Meta-analysis of proportions was used
to derive weighted pooled estimates for the risk of
miscarriage before 24 weeks’ gestation. Incidence–rate
difference meta-analysis was used to estimate pooled
procedure-related risks.

Results The weighted pooled risks of miscarriage follow-
ing invasive procedures were estimated from analysis of
controlled studies including 324 losses in 42 716 women
who underwent amniocentesis and 207 losses in 8899
women who underwent CVS. The risk of miscarriage
prior to 24 weeks in women who underwent amniocen-
tesis and CVS was 0.81% (95% CI, 0.58–1.08%) and
2.18% (95% CI, 1.61–2.82%), respectively. The back-
ground rates of miscarriage in women from the control
group that did not undergo any procedures were 0.67%
(95% CI, 0.46–0.91%) for amniocentesis and 1.79%
(95% CI, 0.61–3.58%) for CVS. The weighted pooled
procedure-related risks of miscarriage for amniocentesis

Correspondence to: Dr R. Akolekar, Fetal Medicine Unit, Directorate of Women’s Health, Medway Maritime Hospital, Gillingham, Kent
ME7 5NY, UK (e-mail: ranjit.akolekar@nhs.net)

Accepted: 3 July 2014

and CVS were 0.11% (95% CI, –0.04 to 0.26%) and
0.22% (95% CI, –0.71 to 1.16%), respectively.

Conclusion The procedure-related risks of miscarriage
following amniocentesis and CVS are much lower than are
currently quoted. Copyright © 2014 ISUOG. Published
by John Wiley & Sons Ltd.

INTRODUCTION

Amniocentesis and chorionic villus sampling (CVS) are
commonly performed invasive procedures for prenatal
diagnosis. It is vital that pregnant women are given
accurate information about procedure-related risks of
miscarriage to enable them to make informed choices
about invasive prenatal testing. The UK National Health
Service Fetal Anomaly Screening Programme states in
its information leaflet for parents that the overall risk
of miscarriage after an amniocentesis is about 1% and
that after CVS it is about 1–2%1. There is inconsistency
in the recommendations from various national bodies
regarding the procedure-related risks of miscarriage, with
the guidelines and information leaflets from the Royal
College of Obstetricians and Gynaecologists (RCOG)
stating that the additional risk of miscarriage from
an amniocentesis is about 1% and that the additional
risk from CVS may be slightly higher than that of
amniocentesis, and could be in the region of 1–2%2,3.
The American College of Obstetricians & Gynecologists
mentions that the procedure-related loss rate after
mid-trimester amniocentesis is less than 1 in 300–500
and that the loss rate for CVS may be the same as that for
amniocentesis4. The committee opinion from the Society

Copyright © 2014 ISUOG. Published by John Wiley & Sons Ltd. SYSTEMATIC REVIEW
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Spezialfrage: 
Wo ist die Grenze: NT 3,0 oder 3,5mm ?

auff. CNV    bei NT <2,9 mm:    1,7% 
                   bei NT 3,0-3,5 mm: 7,1% 
                   bei NT > 3,5 mm:    13%



Wofür ist ein NIPT sonst noch gut ?

fetale Blutgruppenmerkmale 
DR von fet. Rh+im mütterl. Blut: 99,7% 

C,c,E,e,Kell 

fetales Geschlecht 
AGS, X-chromos. Leiden, SMA use. 

Mikrodeletionen 
22q11: DR 98%, FPR 0,8% (Studienlage!) 

Monogene Erkrankungen  
GB: Achondroplasie, TD (Studienlage!) 

seltene chromosomale Störungen 
möglich, aber mengenmäßig nicht relevant



Sag’ zum 
Abschied 

leise: Servus




