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•The skin is … too large for the body ...
•The nose is small.
•The face is flat…..

'Observations on an ethnic classification of idiots' 
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Calculating risks from
screening tools

e.g. 1:  LR = A/B = 2/12   =   6 fold 6 fold ↓ ↓ in riskin risk

likelihood
ratio

background
risk= xnew
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e.g. 2:  LR = C/D =  3/1   =   3 fold 3 fold ↑ ↑ in riskin risk
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  Background risk:

•  Maternal age

•  Gestational age

•  Previous trisomy

Nuchal translucency

NT
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Taipale Taipale 19971997 6,9396,939 0.7%0.7% 4 of 6 (67%)4 of 6 (67%)

Schuchter Schuchter 20012001 9,3429,342 2.1%2.1% 11 of 19 (58%)11 of 19 (58%)

Snijders 1998Snijders 1998 96,12796,127 4.4%4.4% 234 of 326 (72%)234 of 326 (72%)

Zoppi Zoppi 20020011 10,11110,111 5.1%5.1% 52 of 64 (81%)52 of 64 (81%)

WaydaWayda  20020011 6,8416,841 4.1%4.1% 17 of 17 (100%)17 of 17 (100%)

Gasiorek-Wiens Gasiorek-Wiens 20020011 21,95921,959 8.0%8.0% 174 of 210 (83%)174 of 210 (83%)

StudyStudy nn FPRFPR Detection Tr21Detection Tr21

TotalTotal 201,404201,404 4.3%4.3% 702 / 915 (78%)702 / 915 (78%)

Comas Comas 20022002 7,3457,345 4.9%4.9% 38 of 38 (100%)38 of 38 (100%)

Whitlow 1999Whitlow 1999 5,9475,947 0.7%0.7% 15 of 23 (65%)15 of 23 (65%)

Rosenberg Rosenberg 20022002 6,2346,234 2.8%2.8%    13 of 21 (62%)   13 of 21 (62%)

Avgidou Avgidou 20042004 30,55930,559 5.2%5.2% 144 of 191 (80%)144 of 191 (80%)

NT / MA and aneuploidy
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Karyotype  Total NT > 95th centile Risk > 1 in 300 
Normal 95 476   4.4 %   8.3% 
Trisomy 21 326 77.0 % 82.2 % 
Trisomy 18 119 74.8 % 81.5 % 
Trisomy 13 46 72.0 % 80.0 % 
Turners

 
54 87.0 % 89.0 % 

Triploidy 32 59.0 % 63.0 % 
Others 74 55.0 % 69.0 % 
Total 96 127   4.9%   8.8% 

 

 

Snijders et al.   Lancet   1998 Snijders et al. Lancet 1998
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•• Detection rates at 12 weeks are similar to those at 16 weeks Detection rates at 12 weeks are similar to those at 16 weeks
•• Biochemical changes are independent of fetal NT thickness Biochemical changes are independent of fetal NT thickness
•• NT, free  NT, free ß-hCG ß-hCG and PAPP-A identifies 90% of cases for FPR of 5%and PAPP-A identifies 90% of cases for FPR of 5%

Biochemical screening:
First trimester (11-13+6 weeks)
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Effect of under measuring or
over measuring NT

comb

comb

NT / MA

NT / MA

Kagan et al. UOG 2009
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How do screening tests
perform for patients?

1 in 265.9%89.7%Combined 1st trimester

1 in 306.6%82.2%NT Alone

1 in 488.9%81.5%Quadruple test

1 in 5910.3%76.6%Triple test

1 in 12518.6%54%MA >35 years

YieldFPRSensitivityScreening test

Modeled on 2006 Birth Cohort, Qld
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Prenatal diagnosis (year)
1989 1991 1993 1995 1997 1999 2001 2003

0

10

20

30

40

50

60

70

80
%

Screening for trisomy 21

National Down syndrome Cytogenetic Register  2004

Maternal age

Maternal serum

Ultrasound

100,000 pregnancies

Trisomy 21
200Amnio/CVS

100
(50%)

Maternal age
20,000

130
(65%)

Maternal serum
5,000

190
(95%)

Scan & serum
2,500
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Guideline for Down SyndromeGuideline for Down Syndrome
Screening in AustraliaScreening in Australia

All women should be offered screening for trisomy 21

The best options for Queensland would be:

<14 weeks - combined first trimester screening

16-20 weeks - maternal serum / quadruple test

An 18-20 week anomaly scan does not perform sufficiently
well to be considered a screening tool for trisomy 21
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• Trisomy 21 above the 95th centile in about 15% of cases
• Trisomy 18 below the 5th centile in about 15% of cases
• Trisomy 13 above the 95th centile in 85% of cases

Fetal heart rate
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Absence of the nasal bone is more common if:
• The gestation is 11 than 13 weeks
• The fetal nuchal translucency is high
• In people of African origin
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Trisomy 21:  55%

Normal: 1%

Trisomy 21:  65%

Normal: 3.5%

Ductus

Tricuspid

>1 abnormal 83%

Trisomy 21

0 20 40 60 80 100

FMF screening
(n=8,823)

FPR 4%

ductus venosus ductus venosus / tricuspid regurgitation/ tricuspid regurgitation
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AmniocentesisAmniocentesis CVSCVS

Invasive testing at 12 weeks: CVS

Gestation (wks)

Amnio

CVS

11 16 20 40

Randomized studies on safety
Cochrane Library, Issue 4, 2003

•• 2 2ndnd trimester  trimester amnio amnio –– miscarriage 1% miscarriage 1%
•• TA CVS  TA CVS –– No difference from  No difference from amnioamnio
••  Early Early amnio amnio is dangerousis dangerous
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Monozygotic twins:

Sebire et al. UOG 1996

DCDA

MCDA
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Screening twins for trisomy 21:
Two fetuses and risks by maternal age

Age >35 yrs
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63%

England & Wales 2004

1/1068
1/946
1/626
1/544
1/460
1/380
1/312
1/250
1/200
1/150
1/118
1/90
1/68
1/50
1/38
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1/16
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Age (y) Singleton & MC
twins

1/5341/534
1/4831/483
1/3131/313
1/2721/272
1/2301/230
1/1901/190
1/1561/156
1/1251/125
1/1001/100
1/751/75
1/591/59
1/451/45
1/341/34
1/251/25
1/191/19
1/151/15
1/101/10
1/81/8

DC twinsDC twins
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AuthorAuthor GroupGroup StandardStandard OutcomeOutcome

Sebire Sebire ‘‘9898 MC + DCMC + DC % CRL% CRL Normal variance 3-4%Normal variance 3-4%
No diff MC / DCNo diff MC / DC
DC - IUFD / Chrom abn 2-3xDC - IUFD / Chrom abn 2-3x
variancevariance

Kalish Kalish ‘‘0404 DCDC 10% difference10% difference
in CRLin CRL

10x fetal abnormality10x fetal abnormality
SA and IUFDSA and IUFD
Structural / chromosomalStructural / chromosomal

Kalish Kalish ‘‘0404 DCDC >3 days>3 days
gestationgestation

5x risk growth discordance5x risk growth discordance

Salomon Salomon ‘‘0505 AllAll 5% had >10mm5% had >10mm
discrepancydiscrepancy

IUGR / AneuploidyIUGR / Aneuploidy

El El Kateb Kateb ‘‘0707 MCMC >10%>10% SA / IUFDSA / IUFD
TTSTTS

Screening twins for trisomy 21:
Using CRL to judge deltas / MoMs
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Detection Trisomies:    7 / 8 (Detection Trisomies:    7 / 8 ( 88% 88%))

Sebire et al. 1996

NT > 95
th

Fetuses Pregnancies

Dichorionic 5.4 % 9.0 %

Monochorionic 8.4 % 13.7 %

Screening twins for trisomy 21:
NT and an inflated FPR
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Matias et al.  UOG 2010

Screening twins for trisomy 21:
ductus venosus, a better marker for TTS?

LR for TTS

Abn DV      11.9

Abn DV / NT>0.6mm      21.0

Abnormal DV

Diffn NT

Diffn CRL
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Screening twins for trisomy 21:
poorer sensitivity with biochemistry

75%75%

83%83%

75%75%

Age +Age +
NTNT

79%79%Cleary-Goldman et al. (Cleary-Goldman et al. (n=2094n=2094))
AJOG 2008AJOG 2008

100%100%Chasen Chasen et al. (et al. (n=535n=535))
AJOG 2007AJOG 2007

80%80%Spencer et al. (Spencer et al. (n=159n=159))
PND 2000PND 2000

Age + NT +Age + NT +
BiochemistryBiochemistry

StudyStudy
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89%89%NT + Biochemistry + NBNT + Biochemistry + NB

87%87%NT + Nasal BoneNT + Nasal Bone
79%79%NT + BiochemistryNT + Biochemistry

75%75%Nuchal translucencyNuchal translucency
47%47%Free Free ßhCG ßhCG / PaPP-A/ PaPP-A
39%39%Age (>32 years)Age (>32 years)

DR (5%FPR)DR (5%FPR)MarkerMarker

Cleary Goldman et al. AJOG 2008 2094 twins: 989 DCDA / 171 MCDA / 934???

Screening twins for trisomy 21:
nasal bone - answer to our problems?
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Sepulveda et al. FasaP 2009 206twins / prospective

206 twins: 4DCDA with one T21
1MCDA with two T21

NT measured successfully in 100%
NB measured successfully in 95.7%

5 of 6 (83%) T21 had increased NT
3 of 6 (50%) T21 had absent NB

Screening twins for trisomy 21:
nasal bone - answer to our problems?
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FMF Software for screening at 11-13+6 wks

100

Certificates of competence

• Nuchal translucency
• Nasal bone
• Facial angle
• Tricuspid flow
• Ductus venosus flow

• Uterine artery flow

Internet based course

• 20 languages
• Free of charge
• 3-4 hours
• Similar for patients

Upload 3 images

New license every yr

• 3 images
• Distribution of NT

www.fetalmedicine.com


