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Sukcharoen N, Sonographic screening method of down’s syndrome in the second trimester.
Chula Med J 1990 Nov; 34(11) 881-892

Amniocentesis is the major procedure for diagnosing Down’s syndrome in utero. Cytogenetic
examination of fetal cells in amniotic fluid is used mostly women 35 years of age and older to
diagnose Down’s syndrome antenatally because of the increased risk. However, the majority of
babies with Down’s syndrome are born to young, and unscreened mothers. The discovery of
low maternal serum alpha-fetoprotein (MSAFP) level is asociated with Down’s syndrome during
pregnancy. Although it may be possible to detect a proportion of the Down’s syndrome in the
younger pregnant population, testing for low MSAFP is still far from perfect for detecting Down’s
syndrome, and it has not been universally accepted as a screening modality. Therefore, a reliable
sonographic sign for the detection of Down’s syndrome may detect many more cases of trisomy 21
than would otherwise be diagnosed antenatally, particularly since amniocentesis can not realistically
be offered to women at lower risk. This article will discuss the prenatal sonographic findings that
have been detected in Down’s syndrome. It can not be overemphasized thhough ultrasound may be
used 1o identify an abnormal fetal phenotype and thus increase the suspicion for a chromosomal
abnormality, the fetal karyotype should always be determined.

Reprint request : Sukcharoen N, Department of Obstetrics and Gynecology, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. May 28, 1990.
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Figure 1. Trisomy 21. Transverse scan oriented through the posterior fossa at 20 weeks shows abnormal
thickening (8 mm) of the nuchal fold (N=Marked by cursors) A=Anterior, P=Posterior,
H=Cerebellar hemisphere, MB=Midbrain. (From Nyberg DA, Crane JP. Chromosome abnormalities.
In : Myberg DA, Mahony BS, Pertorius DH. Diagnostic Ultrasound of Fetal anomalies : Text
and Atlas Chicago : Year Book Medical Publisher, 1970, 705(17)).
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Figure 2. Similar view in another fetus with Turner’s syndrome (45,XO) at 26 weeks also shows marked
thickening of the nuchal area (N), representing a resolving cystic hygroma. CM =Cisterna magna,
H=Cerebellar hemisphere, CP=Cerebral peduncles (From Nyberg DA, Crane JP. Chromosome

abnormalities.

In : Nyberg DA, Mahony BS, Pretorius DH. Diagnostic Ultrasound of Fetal

anomalies : Text and Atlas. Chicago : Year Book Medical Publisher, 1970.70517).



884

Toi A uazamz(® ldugaslwifudymimany
8819141593797 Nuchal fold thickness 14 1évinnns
@33IN17N Down’s syndrome ﬁuﬁ'ﬂwﬁwimmaﬁaao
20IM T893 38 WAL 18% iniufiasanuing
Nuchal fold thickness wwRaUnd ualadinsdns
wWisuifisuiunguaiugu Stephens TD uszamz(20) I
#nwIn13n Down’s syndrome fuslugaslasanafians
va9myesns 355 1ldnaifieingl Nuchal fold thickness

Wuanemziauaainsn Down’s syndrome

HISAT qUIDiey

PNAINIANYNS

wanndu Toi AC®) uazamedawuin 219

28I INUNALGININII00399WL Nuchal fold thickness
) "

Aaundlaluzaelasunafsasveinisainsss ussduin
'lﬂ'l’ﬁ’lunq'uﬂs:ﬁwnsv’i'uvlﬁﬁ):wui'lﬁ Positive predictive
value W9 48% w3U HALANAISIRN AN
‘1ﬂmwlumsmﬁﬁmqﬁaum T ‘luﬁ@?ﬁﬁmqﬁau
n 30 8 (§dasudoailu Down’s syndrome 1:1,500)
ALy 20% 09MINfnsI9awUIT Nuchal fold
thickness Hayn@lu Down’s syndrome (mi’mﬁl 1)

Table 1. Calculated changes in nuchal skin thickening test performance as incidence of Down’s

syndrome changes in the population.

All pregnancies

Pregnancies

in women 30

Pregnancies

in women age 35

Pregnancies

in women age 4

Incidence of Down’s syndrome 1:660
Positive predictive value (%) 48.3
Negative predictive value (%) 99.9

151,500 1:365 1:100
19.6 63 86
99.9 99.8 99.4

Assume a sensitivity of 36% and specificity of 99.9%

Adapted from Toi A, Simpson GF, Filly RA. Ultrasonically evident fetal skin thickening : is it specific for Down syndrome?

Am J Obstet Gynecol 197 Jan; 156(1) : 150-306)
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Figure 3. Landmarks for cephalic index measurement. Biparietal diameter (BPD) : Black arrow. Occipitofrontal
diameter (OFD) : White arrow. (From Jeanty P, Romero R. Obstetrical Ultrasound. New York :

McGraw-Hill, 1986. 91).

2.9 —

2.2 -

BPD/FEMUR RATIO

e Down Cases
% Normal Pop

14 15 16 17
GESTATIONAL AGE (wks)

Figure 4. The biparietal diameter/femur length ratio (BPD/FL ratio) in the normal population (X 1.5 SD)

and in Down’s syndrome cases.

(From Lockwood C, Benacerraf BR, Krinsky A, Blakemore

K, Belanger K, Mahoney M, Hobbins J.A. Sonographic screening method for Down’s syndrome.
Am J Obstet Gynecol 1987 Oct; 157(4pt1):80627).
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Figure 5. Comparison of Biparietal Diameter (BPD) with Femur Length (FL). Both varibles were measured
in millimeters. The black dots represent the normal controls; several normal fetuses are represented
by each dot. The open circles and squares represent fetuses with Down’s syndrome The circles
represent fetuses with Down’s syndrome and no other abnormalities. The squares represent fetuses
with Down’s syndrome and a thickened nuchal fold or anaother anomaly. The three lines are the
ratios of measured to expected femur length at different cutoff limits. The highest of the three
lines represents a ratio of 1.0 on the basis biparietal diameter. The middle line represents the
recommended ratio of 0.91, and the lowest line is for a ratio of 0.84. The formula used to calculate
expected femur length is-9.645+0.9338 x biparietal diameter. (From Benacerraf BR, Gelman R,
Frigoletto FD Jr. Sonographic identification of second-trimester fetuses with Down’s syndrome.
N Engl J Med 1987 Nov; 317(22) : 1374012y,
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Figure 6. Duodenal atresia and trisomy 21. Transverse scan at 31 weeks demonstrated characteristic “‘double
bubble’’ with fluid-filled stomach (S) and dilated duodenum(D). Also note presence of polyhydramnios.
Sp=Spine. (From Nyber DA, Crane JP. Chromosome abnormalities. In : Nyberg DA, Mahony
BS, Pretorius DH. Diagnostic Ultrasound of Fetal anomalies : Text and Atlas. Chicago : Year

Book Medical Publisher, 1970. 70517).
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Figure 7. Atrioventricular septal defect (endocardial cushion defect).

Four-chamber view at 28 weeks

demonstrates a large degect (arrow) at the crux of the heart. RV =Right ventricle, LV =Left
ventricle, A=Atria, S=Spine. (From Brown DL, Emerson DS, Cartier MS, Felker RE. DiSessa

TG, Smith WC. Congenital cardiac anomalies :
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Figure 8. Cystic hygroma

A : Transverse view of the neck demonstrates charaqcteristic cystic hygroma (outlined by large
arrows) with internal septations (small arrows). A= Anterior, P=Posterior, Sp=_Spine.

B : Postmortem photograph of another fetus with trisomy 21 demonstrates cervical cystic hygroma
(arrow). (From Nyberg DA, Crane JP. Chromosome abnormalities. In : Nyberg DA, Mahony
BS, Pretorius DH. Diagnostic Ultrasound of Fetal anomalies : Text and Atlas. Chicago : Year

Book Medical Publisher, 1970. 705(7)).
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