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The second trimester ultrasound examination evaluates the fetus for structural malfor-
mations, and also searches for sonographic markers of fetal Down syndrome. The main
markers include increased nuchal fold, short humerus and femur, echogenic intracar-
diac focus, pyelectasis, hyperechoic bowel, and any major abnormality. The absence
of any marker reflects a 60%—80% reduction in the prior risk of trisomy 21 based on
advanced maternal age or serum marker screening risk.! The presence of sonographic
markers, either singly or in combination, raises the baseline risk as calculated for
each individual marker. Many studies have attempted to establish the sensitivity and
specificity of these various ultrasonographic markers in order to allow adjusting the
risk for trisomy 21, and therefore the need for genetic amniocentesis, depending on
the presence or absence of these markers. Some found the average sensitivity of these
markers to be 31% for short femur, 33% for short humerus, 32% for short femur and
humerus, 32% for nuchal fold thickening, 7% for echogenic bowel, and 71% for short
ear length.? Nicolaides also addressed the performance of screening tests for trisomy
21.3 He combined data from two major series and published the following likelihood
ratio for Down syndrome according to the presence of the sonographic markers as
follows: nuchal fold 9.8; short humerus 4.1; short femur 1.6; hydronephrosis 1.0;
echogenic focus 1.1; echogenic bowel 3.0; and any major defect 5.2.3

A recent meta-analysis* published in the Journal of Ultrasound in Obstetrics and
Gynecology evaluated the accumulated data on the screening performance of second
trimester sonographic markers for fetal trisomy 21. All studies between 1995 and
September 2012 that provided data on the incidence of sonographic markers in trisomy
21 and euploid fetuses at 14-24 weeks’ gestation were reviewed, and the detection
rate, false positive rate, and positive and negative likelihood ratios of markers were
calculated. This comprehensive meta-analysis found pooled estimates of positive
and negative likelihood ratios for Down syndrome to be, respectively: 5.8 and 0.8
for intracardiac echogenic focus; 27.5 and 0.9 for ventriculomegaly; 23.3 and 0.8 for
increased nuchal fold; 11.4 and 0.9 for hyperechogenic bowel; 7.6 and 0.9 for mild
hydronephrosis; 3.7 and 0.8 for short femur; 4.8 and 0.7 for short humerus; 21.5 and
0.7 for aberrant right subclavian artery; and 23.2 and 0.4 for absent or hypoplastic nasal
bone. The combined negative likelihood ratio, obtained by multiplying the values of
individual markers, was 0.13 when short femur but not short humerus was included
and 0.12 when short humerus but not short femur was included.
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The clinical implications of this meta-analysis are that, if
it is possible to conduct a systematic second trimester ultra-
sound examination which demonstrates the absence of all of
these major defects and markers, there is a 7.7-fold reduction
in the risk for trisomy 21. It should be noted that the detection
of any one of the markers during the scan should stimulate
the sonographer to look for all other markers or defects as
well. Another major conclusion of this meta-analysis is that,
in the case of most isolated markers, including intracardiac
echogenic focus, echogenic bowel, mild hydronephrosis, and
short femur, there is only a small effect on modifying the
pretest odds ratio for Down syndrome.

In recent years, both the research on noninvasive prenatal
testing (NIPT) of fetal trisomy 21 and its clinical use have
been developing rapidly. Commercial tests for detecting
free fetal DNA in maternal blood have become available,
although the costs are still beyond reach for many pregnant
women. A recent review> found NIPT to be a promising test
with sensitivity approaching 100%, which may likely replace
the prenatal serum screening test that is currently combined
with nuchal translucency measurement in the first trimester
of pregnancy. It would thus seem that we are wasting a lot
of effort in training specialists to perform elaborate fetal
evaluation scans while a simple blood test can provide us
with a more accurate diagnosis. The question is whether, in
the presence of such a simple noninvasive and accurate test
for the detection of trisomy 21, there is still a place for these
elaborate examinations.

Still, before NIPT can be introduced as a screening test,
more evidence is needed from large prospective accuracy
studies, and the question of cost-effectiveness and justifica-
tion of performing NIPT for every pregnant woman remains
unanswered. Ultrasound has become an integral part of
the follow-up of pregnancy and is widely available. Most
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physicians are trained in performing the nuchal translucency
examination. Furthermore, NIPT is still a very expensive test.
Thus, ultrasonographic fetal evaluation remains a much more
accessible, cost-effective, and relevant examination for most
pregnant women in the world.

The cited meta-analysis emphasizes the fact that, in
skilled hands, ultrasonographic fetal evaluation may be a
reliable screening tool for detecting high-risk patients who
may benefit from invasive prenatal testing which can include
chromosomal microarray analysis in addition to traditional
chromosomal analysis. Obviously, it is essential that those
performing the second trimester scan receive appropriate
training and certification of competence, and subject their
results to regular and constant audit. In such conditions, it
may be too early to abandon ultrasonographic fetal evaluation
as a powerful screening tool.
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