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Objec=ves	

•  Role	of	T1	US	in	detec=on	of	anomalies	

•  SeDng	the	standards	for	first	trimester	assessment:	
Review	of	ISUOG	guidelines	

•  Review	of	always	detectable	vs.	undetectable	
anomalies	in	T1	(cases)	



•  Complimentary	
•  Accurate	da4ng	
•  Determine	chorionicity	
•  Evalua4on	of	uterus	and	adnexa	
•  Clarify	cfDNA	results	

•  Failure	of	cfDNA	in	1-8%	
•  Unexpected	findings	at	11-	to	14-week	scan	in	3.5%	of	pa=ents	
at	risk	based	on	age/medical	history	with	neg	cfDNA1	

•  Detect	fetal	structural	abnormali4es		
•  Preeclampsia	screening	

1Reiff	E.	et	al.	Prenat	Diagn	2016,	36,	260–265) 





Detec=on	rate	vs.	GA	



•  11-	13+6	weeks	GA	
•  Viability	
•  Da4ng	
•  Number	of	fetuses	
•  Chorionicity	&	amnionicity		
•  Aneuploidy	screening	(NT)	
•  Fetal	anatomy	assessment	

•  18-22	weeks	=	standard	of	care	
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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)
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Da=ng		

•  10-13+6	wks	GA	
•  CRL	most	precise	parameter		≤	84.0mm	

•  Predicts	date	of	concep=on	+/-	5	days	(95%	of	cases)	
•  	Use	HC	(beWer	than	BPD)	when	CRL	>	84	mm	





Number	of	fetuses	



Chorionicity	&	Amnionicity	

•  11-	13	+	6	weeks	GA	
•  Membrane	thickness	at	site	of	inser=on	of	amnio=c	

membrane	into	placenta	(T	or	lambda	sign)	
•  Number	of	placental	masses	
•  Store	images!!	

Empty	lambda	=	MC	



Head	&	Neck	

•  Cranial	bone	ossifica=on	

•  No	skull	defect	

•  Lateral	ventricles	large	and	filled	

with	echogenic	choroid	plexuses	

in	posterior	two	thirds	

•  Symmetrical		

•  Interhemispheric	fissure	and	falx	

•  Brain	mantle	is	thin	(anterior)	

•  Evaluate	neck	for	NT,	jugular	sacs	

First	Trimester	Ultrasound	Diagnosis	of	Fetal	Abnormali=es.	
Abuhamad-Chaoui.	September	2017		



Spine	

•  Progressive	ossifica=on	
of	spine	between	11-13	
weeks			

•  Normal	vertebral	
alignment	and	integrity	

•  Intact	overlying	skin	



•  In	T2,	manifesta=ons	
of	Arnold–Chiari	
malforma=on	are	
the	lemon	and	
banana	signs	

	
•  In	T1,	caudal	
displacement	of	the	
brain	results	in	
compression	of	the	
fourth	ventricle	and	
loss	of	the	normal	IT	



Chest	

•  Lungs	homogeneous	echogenicity		

•  No	pleural	effusions		
•  No	cys=c	or	solid	masses	

•  Levocardia	(axis	45°	+/-	15°)	
•  Symmetrical	atria	and	ventricles		

•  Aorta	leg	of	spine	
•  Diaphragma=c	con=nuity	

•  Stomach	and	liver	intrabdominal	
Prenat Diagn 2011; 31: 90–102. 



Normal	cardiac	axis	defined	as	
	≥	30°	but	<	60°.		
	



Abdomen/GU	
•  Stomach	on	leg	side	+	

levocardia	(situs	visceralis)	
•  Umbilical	cord	vessels,	cord	

inser=on	(>12	wks/	CRL	
>45mm),	cysts		

•  Kidneys	slightly	echogenic	
•  Bladder	>	12	wks	(<7mm)	
	

CRL 34.0mm physiological herniation (bowel) 



Limbs	

•  Presence	of	each	bony	
segment	of	the	upper	
and	lower	limbs	

•  Presence	and	normal	
orienta=on	of	two	
hands	and	feet	 First	Trimester	Ultrasound	Diagnosis	of	Fetal	Abnormali=es.	

Abuhamad-Chaoui.	September	2017		



Placenta,	uterus	&	adnexa	

•  Placenta		
•  Echostructure,	masses,	cys=c	spaces,	
subchorionic	fluid	collec=on	(>	5	cm)		

•  If	prior	C/S:		
•  Area	between	bladder	and		uterine	
isthmus	at	site	of		CS	scar		(scar	
pregnancy,	AIP)	

•  Abnormali=es	of	uterus	
(septa,	bicornuate,	fibroids)	
and	adnexa	(masses,	cysts)	



Use	a	checklist	✔	
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Always	detectable	abnormali=es	

•  CRL,	NT,	CI,	bladder	
•  Extremi=es	(3	segments)		

•  Choroids,	ventricles,	
midline/falx,	cranial	
ossifica=on	

•  Cord	inser=on	
•  Extremi=es	(3	segments)	





Alobar	holoprosencephaly	(HPE)	

•  Incomplete	cleavage	of	
forebrain	with	varying	degree	
of	fusion	of	cerebral	
hemispheres	

•  Alobar	HPE		
•  Crescent	shaped	single	ventricle	
•  Fused	thalami	
•  No	falx	cerebri	(no	“bumerfly”)	
•  Cyclopia,	proboscis	
	

•  ~80%	abnormal	karyotype		
•  (T13	(62%)	,	T18	(17%)	,	triploidy	
(17%),	AD	nonsyndromic	HPE	(Syngelaki	
et	al.	UOG	2016)	







Acrania,	Exencephaly/Anencephaly	

•  Failure	of	closure	of	rostral	por=on	of	neural	tube		
•  Acrania:	Absence	of	cranial	vault	above	orbits	
•  Exencephaly:	Acrania	+	abnormal	mass/bulge	from	skull	base	&	membrane	
•  Anencephaly:	Acrania,	no	cerebral	hemispheres	&	mid	brain	(18-22	wks)	
•  Echogenic	AF,	amnio4c	bands	
•  At	11	–	13	weeks,	the	pathognomonic	feature	is	acrania	with	brain	

appearing	either	normal	or	at	varying	degrees	of	distor4on	and	disrup4on	

Fong	KW	et	al.	RadioGraphics	2004;	24:157–174		
	



“Mickey	Mouse”	sign	
Amorphous	brain	=ssue	bulging	
from	base	of	skull	(exencephaly)	
	

“Frog	eyes”	sign	
Limle/	no	brain	=ssue	above	orbits	on	
coronal	view	of	face	(anencephaly)	
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Importance of  image audits 

Pre-audit 
n=31 

Post-audit* 
n=16 

Detection 10-14 
weeks GA 

23 (74%) 16 (100%)  

Detection at 
18-22 weeks GA 

8 (26%) 0 

•  Determine detection rate 
•  Image reviewà different appearance of 

anencephaly in T1 (acrania only) vs. T2  
•  Sonographer retraining 
•  Re-audit & demonstrate improvement 

Lethal abnormality with no cranial vault and absent cerebral 
hemispheres 

*p= 0.03 
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Abdominal	wall	defects	

Physiologic	hernia=on	at	6-11	weeks	GA	with	CRL	<	45mm	
Unlikely	to	resolve	if	contains	liver		
Cannot	reliably	diagnose	<12	weeks	GA	



Omphalocele	

•  Midline,	covered	by	
membrane	

•  Bowel	+/-		liver,	stomach,	GB	
•  Umbilical	cord	arises	from	

dome	of	herniated	sac	(color	
Doppler)	

•  Size	inversely	correlates	with	
chromosomal	abnormali=es		
•  20-40%	(T18)	
•  BWS	
•  Associated	anomalies	
(cardiac)	



Gastroschisis	

•  Para-umbilical	defect,	right	
side	of	UC	inser4on	(color	
Doppler)	

•  Herniated	free	floa4ng	
bowel	loops	without	
membrane	

•  Rarely	associated	with	
chromosomal	or	structural	
abnormali=es	

First	Trimester	Ultrasound	Diagnosis	of	Fetal	
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Limb	body	wall/	
Body	stalk	anomaly	

•  Defec=ve	development	of	germinal	disc	
(vascular	insult)	à	amnion	rupture	with	
amnio=c	band-type	defects	

•  Mul=ple	malforma=ons		
•  Thoracoabdominal	wall	defect	
•  Craniofacial		
•  Spine	&	extremi4es	(kyphoscoliosisà	
no	mid	sagimal	plane)	

•  Short/absent	umbilical	cord	(fetus	
“stuck”	to	placenta)		

•  +/-	amnio4c	bands	

First	Trimester	Ultrasound	Diagnosis	of	Fetal	
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Ectopia	cordis	

•  Isolated	or	associated	with	
pentalogy	of	Cantrell	body	stalk	
anomaly,	amnio=c	band	syndrome	

•  Omphalocele	(large,	high	with	liver)	
and	ectopia	cordis	(midsagimal	in	T1)	

•  Pentalogy	of	Cantrell	
•  Midline	supra-umbilical	AWD	(vs.	
omphalocele		at	UC	inser=on)	

•  Defect	of	lower	sternum	
•  Defect	in	diaphragma=c	pericardium	
•  Deficiency	of	anterior	diaphragm		
•  Intracardiac	abnormali=e	s(	par=al/
complete	ectopia	cordis)		





•  Bladder	length	≥7mm	
•  Thickened/echogenic	bladder	wall	
•  Keyhole	sign	(dilated	proximal	urethra)		
•  Normal	AF	<	16	weeks!!	
	
•  Bladder	diameter	7-15mm	

•  Chromosomal	abn.	~25%	(T13/18)	
•  If	normal,	90%	resolve	

•  Bladder	diameter	>15mm	
•  Chromosomal	abn.		~	10%	(T13/18)		
•  If	normal,	nearly	all	associated	with	
progressive	obstruc4ve	uropathy	

	
•  Transient,	LUTO	(PUV,	urethral	atresia,	

megacys=s-microcolon	intes=nal	
hypoperstalsis,	cloacal	malforma=ons)	

First	Trimester	Ultrasound	Diagnosis	of	Fetal	Abnormali=es.	
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6	weeks	

	16	weeks	



 

  

Cesarean scar pregnancy 



5 wks 

14 wks 17 wks 



Undetectable	at	11-13	wk	

•  Embryology	(CNS)	
•  Natural	history		
•  Sequelae	of	fetal	infec4on/hemorrhage	

•  Agenesis	of	corpus	callosum	(14-18wks	GA),	semilobar/
lobar	HPE,	microcephaly,	craniosynostosis,	cerebellar/
vermian	hypoplasia	(“open	vermis”	<18	wks	GA)	

•  Echogenic	lung	lesions	(CCAM,	BPS)		
•  Duodenal	atresia,	bowel	obstruc=on	
•  Renal/GU	abnormali=es,	ovarian	cysts	
•  Fetal	tumors	

Syngelaki	A.	et	al.	Prenat	Diagn	2011;	31:	90–102	
	
	
	



Summary	

•  Be	systema=c	(use	a	checklist)	
•  Da=ng,	#	of	fetuses/	chorionicity,	CRL,	BPD	&	NT	
•  Always	detectable	anomalies1	

•  Body	stalk	anomaly	
•  Acrania/	exencephaly-anencephaly	
•  Alobar	holoprosencephaly	
•  Omphalocele	
•  Ectopia	cordis	
•  Gastroschisis	
•  Megacys=s	
•  Molar	pregnancy	

•  *	Midsagimal	and	axial	view	will	exclude	most	major	anomalies	
	

	
1Syngelaki	A.	et	al.	Prenat	Diagn	2011;	31:	90–102	



11-	13	+	6	wks	GA		
CRL	45-	84	mm	
Neutral	posi4on	
	



Helpful References 

•  http://www.isuog.org/NR/rdonlyres/
9225E408-
C904-4A7F-84AE-812E456FBDDD/
0/ISUOG1stTguidelines2013.pdf  

•  https://fetalmedicine.org/education/
the-11-13-weeks-scan 

•  Fong KW et al. Detection of  Fetal 
Structural Abnormalities with US 
during Early Pregnancy RadioGraphics 
2004; 24:157–174  


