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Smiths’s Recognizable Patterns of Human Malformation. 
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• Brachycephaly
• Mild ventriculomegaly
• Nasal hypoplasia
• Nuchal edema
• Cardiac defects (AVSD)
• Echogenic focus
• Duodenal atresia
• Hyperechogenic bowel
• Shortening of femur
• Shortening of humerus
• Saldal gap 
• Clinodactily

TrisomyTrisomy 2121

22ndnd trimester DS markerstrimester DS markers



Nyberg et al 2001, Benacerraf et al 2002

Normal Trisomy 21          

Mild hydronephrosis 2.6% 17.1%
Echogenic foci 4.4% 30.3%
Short femur 5.2% 42.0%
Echogenic bowel 0.6% 17.3%
Nuchal fold >6 mm 0.6% 41.1%
Major defect 0.7% 21.4%

Nicolaides Ultrasound Obstet Gynecol 2003

Marker is a defect that is more common in chromosomally 
abnormal fetuses than in normal fetuses

22ndnd trimester DS markerstrimester DS markers



The importance of a marker depends on its relative frequency in 
the abnormal group compared to the normal group

Nicolaides Ultrasound Obstet Gynecol 2003

Normal Tr 21          Likelihood 
ratio

Mild hydronephrosis 2.6% 17.1% 6.8
Echogenic foci 4.4% 30.3% 6.4
Short femur 5.2% 42.0% 7.9
Echogenic bowel 0.6% 17.3% 21.2
Nuchal fold >6 mm 0.6% 41.1% 53.1
Major defect 0.7% 21.4% 33.0

2nd trimester markers



If a marker is present the risk goes up,
if it is absent the risk goes down

Nicolaides Ultrasound Obstet Gynecol 2003

Normal Tr 21         LR+ LR-

Mild hydronephrosis 2.6% 17.1% 6.8 0.85
Echogenic foci 4.4% 30.3% 6.4 0.75
Short femur 5.2% 42.0% 7.9 0.62
Echogenic bowel 0.6% 17.3% 21.2 0.87
Nuchal fold >6 mm 0.6% 41.1% 53.1 0.67
Major defect 0.7% 21.4% 33.0 0.79

2nd trimester markers



If a marker is present the risk goes up &
if it is absent the risk goes down

Nicolaides Ultrasound Obstet Gynecol 2003

Normal Tr 21       LR+ LR-

Mild hydronephrosis 2.6% 17.1% 6.8 0.85
Echogenic foci 4.4% 30.3% 6.4 0.75
Short femur 5.2% 42.0% 7.9 0.62
Echogenic bowel 0.6% 17.3% 21.2 0.87
Nuchal fold >6 mm 0.6% 41.1% 53.1 0.67
Major defect 0.7% 21.4% 33.0 0.79

LRcLRc

1.01.0
1.01.0
1.51.5
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10.010.0
5.05.0
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STRONG 2STRONG 2ndnd trimester markerstrimester markers

1.1.NuchalNuchal FoldFold

• Measured on TCD plane:
> 5 or 6 mms



Da: Paladini D, Volpe P. Anomalie congenite fetali.   2Da: Paladini D, Volpe P. Anomalie congenite fetali.   2°° edizione 2010edizione 2010

STRONG 2STRONG 2ndnd trimester markerstrimester markers

2.Nasal Bone2.Nasal Bone



-ve+veNormalTrisomy 21

Likelihood ratioAbnormal nasal bone

.53

.40
20.1
42.8

136/5643 (2.4%)
31/2155 (1.4%)

40/83 (48.2%)
51/85 (60.0%)

Short
Absent or short

Short nose (2.5th centile): 12 wks 1.5 mm; 16 wks 3.0 mm; 20 wks 4.5 mm

0.6441.125/2,868 (0.9%)Total

--0/18 (0%)8/14 (57.1%)Benoit etal 2005

0.6550.71/136 (0.7%) 11/31 (35.5%)Tran etal 2005

0.7569.43/814 (0.4%)1/4 (25%)Cusick etal 2004

0.7411.614/583 (2.4%)5/18 (27.8%)Odibo etal 2004
--0/102 (0%)12/29 (41.3%)Vintzileos etal 2003

0.6854.06/982  (0.6%)11/34 (32.4%)Cicero etal 2003

0.6393.81/233 (0.4%)6/16 (37.5%)Bromley etal 2002

-ve+veNormal Trisomy 21
Absent nasal boneAuthor

55/152 (37.0%)

Likelihood ratio

The Fetal Medicine 
Foundation Nasal bone Nasal bone –– 1. 1. IncidenceIncidence
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TrisomyTrisomy 21:21:
AbsentAbsent 30%30%
Short Short 30%30%

Sonek et al AJOG 2006

• @ 20-22 weeks, 2.5° and 5°
centiles are:

4.5 and 5.0 mms

Nasal bone – 2. Length
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Nasal bone – 3. Plane
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Trisomy 21

N
as

al
bo

ne
le

ng
th

(m
m

)

Parasagittal

16 18 20 22 24 26

0

2

4

6

8

DR

61%

Gestation (wks)

Central

16 18 20 22 24 26

0

2

4

6

8

Gestation (wks)

DR

81%

Nasal boneNasal boneThe Fetal Medicine 
Foundation



(Pre(Pre--Nasal Thickness)Nasal Thickness)The Fetal Medicine 
Foundation

An excessive amount of skin is a common feature in Trisomy 21:
- increased nuchal translucency thickness 1st trimester
- increased nuchal fold thickness 2nd trimester
-- Increased Increased prenasalprenasal thicknessthickness 22ndnd trimestertrimester

NormalNormal DSDS



Prenasal edema

PrenasalPrenasal
thicknessthickness
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Persico et al Ultrasound Obstet Gynecol 2008
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Maternal age & Maternal age & ßß--hCGhCG / PAPP/ PAPP--A & NT, NB, TR, DVA & NT, NB, TR, DV
Detection rate for FPR 5%
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The effect of previous screening

100,000 
pregnancies

Trisomy 21 N=200

Method of screeningMethod of screening DetectedDetectedDRDR
Maternal age Maternal age 606030%30%

Serum biochemistry at 16 wksSerum biochemistry at 16 wks 13013065%65%

Fetal NT & ß-hCG & PAPP- A at 12 wks 18090%

Fetal NT & ß-hCG & PAPP- A at 12 wks 
Nasal bone, Ductus venosus, Tricuspid valve

19095%

LeftLeft
140

70

20

10

18-23 wks scan

95,000

2nd trimester markers
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2929

1/7001/700

Maternal age: 29 yrs; Fetal CRL: 65 mm; AgeMaternal age: 29 yrs; Fetal CRL: 65 mm; Age--risk: 1 in 700risk: 1 in 700

LR = 1

LR = 1

LR = 3

LR = 10

1/70

1/230

1/700

1/700

● Normal scan: risk 1 in 2100Normal scan: risk 1 in 2100

2nd trimester markers



AberrantAberrant Right Right SubclavianSubclavian ArteryArtery. . 
ActiveActive searchsearch or or occasionaloccasional findingfinding……

D.Paladini

Fetal Medicine & Cardiology Unit
University Federico II - Naples



ARSA - Definition

 Right Right subclaviansubclavian arteryartery departingdeparting asas 44°° vessel vessel fromfrom
aorticaortic archarch

 CoursingCoursing behindbehind the tracheathe trachea
 ReachingReaching the right the right shouldershoulder



ARSA in DS by CHD after birth

AberrantAberrant right right subclaviansubclavian arteryartery (n (%))(n (%))

ReferenceReference TypeType ofof studystudy CHDCHD No CHDNo CHD
Evans, 1950 Postmortem 1/28 (3.6) 0/35 (0)
Strauss, 1953 Postmortem 1/6 (16.7) 0/6 (0)
Molz, 1978 Postmortem 3/3 (100) —
Rowe, 1961 Radiol., postmortem 2/70 (2.9) 5/92 (5.4)
Goldstein, 1965 Radiological 10/27 (37.0) 0/1 (0)
Lo et al. 1989 Radiol., postmortem 24/149 (16.1) —
Rathore, 1989 Radiological 16/45 (35.6) —
Total Total 57/328 (17.4) 57/328 (17.4) 5/134 (3.7)5/134 (3.7)



ARSA in DS vs Normals in the fetus

AberrantAberrant right right subclaviansubclavian arteryartery (n (%))(n (%))

ReferenceReference No. No. ofof casescases GAGA NormalNormal k.k. DSDS
Chaoui, 20051 54 18-33 0/40 (0) 5/14 (36)
Chaoui, 20052 906 15-34       13/905 (1.4) 1/1 (100)
Chaoui, 2006 14 < 14 -- 4/14 (29)
Zalel, 2007 932 13-26 13/924 (1.4) 3/8 (37.5%)
Allan, 2008 425 11-14 2/353 (0.6) 4/51 (8)
Total Total 28/2222 (1.3)     17/88 (19)28/2222 (1.3)     17/88 (19)
Paladini, 2010        80DS             13Paladini, 2010        80DS             13--37            37            ---- 19/80 (24)  19/80 (24)  



ARSA – How to look for it

1.1. ThreeThree--vesselvessel viewview
2.2. At At leastleast 3030°° angle angle withwith expectedexpected coursecourse ofof ARSAARSA
3.3. Reduce PRF Reduce PRF toto ~~20 cm/sec20 cm/sec
4.4. Or, Or, useuse PowerPower DopplerDoppler
5.5. DepartingDeparting fromfrom the the ““VV””
6.6. CoursingCoursing behindbehind the tracheathe trachea
7.7. TowardsTowards the right the right shouldershoulder
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ARSA – How to look for it

 ThreeThree--vesselvessel viewview
 FetusFetus lyinglying on right side on right side  ARSA ARSA blueblue
 FetusFetus lyinglying on on leftleft side   side    ARSA ARSA redred
 Do Do notnot bebe misledmisled byby azygosazygos--SVCSVC connectionconnection
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ARSA – How to look for it

 ThreeThree--vesselvessel viewview
 FetusFetus lyinglying on right side on right side  ARSA ARSA blueblue
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ARSA – How to look for it

 ThreeThree--vesselvessel viewview
 FetusFetus lyinglying on on leftleft side   side    ARSA ARSA redred

Pa
CavaAoT

Pa CavaAoT



ARSA – How NOT to look for it

 ThreeThree--vesselvessel viewview
 FetusFetus lyinglying withwith spine spine posteriorposterior
 ARSA at 90ARSA at 90°° withwith insonationinsonation beambeam  no flow 

detected at CD
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ARSA – 4D B-flow diagnosis



 SimpleSimple enoughenough toto bebe activelyactively searchedsearched on 3vvon 3vv
 In case In case ofof detection, the LR detection, the LR isis probablyprobably high high enoughenough toto

warrant warrant karyotypingkaryotyping, , alsoalso ifif isolatedisolated
 LetLet alone alone ifif associatedassociated withwith otherother strong strong markersmarkers suchsuch

asas NBNB-- or NF, or CHDor NF, or CHD

ARSA – Conclusions



Minor abnormalities or soft markers

• They are common. Not associated with handicap. Invasive testing has major implications

• Estimated risk for trisomy 21: a priori risk X LR of the isolated marker:
• About 1: choroid plexus cysts, echogenic endocardiac foci, pyelectasia, short femur
• About 10: nuchal (or prenasal?) edema, hypoplastic nasal bone & ARSA?

Second trimester features of chromosomal defects

>6 mm

>6 mm NB <5 mm

Screening for Trisomy 21Screening for Trisomy 21

Thank you
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