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Abstract 
The aim of the study was to establish normal values of nuchal fold thickness during 14-21 

weeks of pregnancy. Three hundred Thai pregnant women before 12 weeks of gestation were 
recruited. Gestational age was determined by last menstrual period and confirmed by crown-rump 
length. Subjects with date-size discrepancy of more than 7 days were excluded from the study. 
Nuchal fold thickness was measured twice, first during 14-17 weeks, and then during 18-21 
weeks. Five hundred and nine measurements were obtained. Nomogram of nuchal fold thick­
ness was constructed. Mean values of nuchal fold thickness increased steadily from 2.59±0.77 
millimeters (mm) at 14 weeks to 4.12±0.98 mm at 21 weeks. Average rate of increase were 0.22 
mm per week. In conclusion, nuchal fold thickness increased with advancing gestational age 
from 14 to 21 weeks of pregnancy. Different normal cut-off levels for each gestational week 
may be more appropriate for screening of fetal Down syndrome in Thai pregnant women. 

It has long been known that 80 per cent 
of newborns with Down syndrome have excess 
nuchal soft tissue< 0. In 1985, Benacerraf first 
reported that second-trimester fetuses with Down 
syndrome also had thickened nuchal skin fold(2). 
Her later study demonstrated that nuchal fold 
thickness (NFT) in a normal fetus was 1-5 milli­
meters during 15-20 weeks of gestation(3). No sta­
tistical difference of normal NFT was observed 

among each gestational weeks(3). NFT was 6 mm 
or more in 42 per cent of Down syndrome 
fetuses,(4) Other investigators reported that nor­
mal NFT may increase with advancing gestational 
age(5,6). They also suggested that the cut-off 
level should be adjusted accordingly. The objective 
of this study was to establish normal values of 
NFT of Thai fetuses during 14-21 weeks of preg­
nancy. 
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MATERIAL AND METHOD 
Three hundred pregnant Thai women were 

recruited into the study. Inclusion criteria were ( 1) 
known last menstrual period with regular menstrual 
cycle, (2) gestational age less than 12 completed 
weeks, (3) informed consent was obtained. Trans­
vaginal ultrasonography was performed in all cases. 
Exclusion criteria were (1) women with date-size 
discrepancy of more than 7 days, (2) non-singleton 
pregnancy, (3) non-viable pregnancy. They were 
randomized into 4 groups. In the first group, trans­
abdominal ultrasound examination was done at 14 
and 18 weeks. In the second, third and fourth 
groups, transabdominal ultrasound examinations 
were done at 15 and 19 weeks, 16 and 20 weeks, 17 
and 21 weeks, respectively. NFT was measured in 
modified transverse plane of fetal head including 
thalamus, cavum septum pellucidum, cerebellum, 
and cisterna magna. The measurement of NFT was 
made from the outer surface of occipital bone to 
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the outer surface of skin as described by Bena­
cerrafC3). All women were followed until delivery, 
and no case of chromosomal aneuploidy was pre­
sent. All ultrasound examinations were done by the 
staff members of the Division of Maternal-Fetal 
Medicine unit. Ultrasound machines used in the 
study were Aloka SSD-2000 (Tokyo, Japan) with 
3.5 and 5.0 MHz curvilinear probes. Statistical 
analysis was done using SPSS statistical package 
(Chicago, IL). Mean and standard deviation (SD) 
were calculated. 

RESULTS 
Two hundred and sixty-one women satis­

fied the criteria, a total of 509 measurements were 
obtained. Mean and standard deviation of NFT 
during 14-21 weeks are presented in Table I. 
There were 14 fetuses with NFT of 6 mm or more, 
and 13 fetuses with NFT more than mean+2SD. 
Details of which are presented in Table 2 and 
Table 3. 

Table 1. Nomogram of nuchal fold thickness (N=509 measurements). 

Gestational age Mean SD Mean+2SD N 
(weeks) (mm) (mm) (mm) (cases) 

14 2.59 0.77 4.13 64 
15 2.75 0.77 4.29 66 
16 3.01 0.82 4.65 71 
17 3.36 0.91 5.18 53 
18 3.78 0.94 5.66 65 
19 3.58 0.84 5.26 68 
20 3.94 1.01 5.96 65 
21 4.12 0.98 6.08 57 

Table 2. No. of cases with NFT more than cut-off limit. 

Gestational age N No. of cases with NFT more than cut-off limit. 
(weeks) (cases) 

6mm % Mean +2SD % 
or more or more 

14 64 0 0 2 3.13 
15 66 0 0 2 3.03 
16 71 I 1.41 2 2.82 
17 53 I 1.89 I 1.89 
18 65 2 3.07 2 3.07 
19 68 I 1.47 I 1.47 
20 65 3 4.62 3 4.62 
21 57 6 10.53 0 0 

Total 509 14 2.75 13 2.55 
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Table 3. No. of cases with NFf more than cut-off limit. 

Gestational age 
(weeks) 

14-16 
17-19 
20-21 

Total 

DISCUSSION 

N 
(cases) 

201 
186 
122 

509 

6mm 
or more 

4 
9 

14 

Our study showed that the mean NFT 
increased steadily from 2.59±0.77 mm at 14 weeks 
to 4.12±0. 98 mm at 21 weeks of gestation in 
chromosomally normal fetuses. Average rate of 
increase was 0.22 mm per week. Our results are 

-similar to the study of Grandjean et al(5), who 
demonstrated an increase of NFT from 2.5 mm at 
14 weeks to 3.9 mm at 21 weeks of gestation. In 
addition, an average rate of increment was also 
comparable(5) (0.2 mm per week.) 

Among 14 cases with NFT of 6 mm or 
more; only I case (0.50%) was in the 14-16 weeks' 
group. 4 cases (2.15%) were in the 17-19 weeks' 
group, and 9 cases (7.38%) were in the 20-21 weeks' 
group. It is currently accepted that 14-21 weeks 
pregnant women with NFT of 6 mm or more should 
be referred for genetic counseling and amniocen-

No. of cases with NFT more than cut-off limit. 

o/o Mean +2SD '7c 
or more 

0.50 6 2.99 
2.15 4 2.15 
7.38 3 2.49 

2.75 13 2.55 

tesis. Using the cut-off level of 6 mm or more in 
our study, thickened nuchal fold would be found in 
7.4 per cent of normal fetuses during 20-21 weeks. 
whereas, it would be found in only 0.5 per cent 
during 14-16 weeks. Thirteen cases with NFT more 
than mean+2SD were more evenly distributed 
across the entire range of measurement. 

In conclusion, the mean NFT in our study 
was found• to be increased with advancing gesta­
tion. Gestational age-dependent cut-off level, such 
as mean+2SD for each gestational week, will have 
a more constant false positive rate across the ges­
tational age range, and may be used more suitably 
for Down syndrome screening in the Thai popu­
lation. The sensitivity and specificity of this cut­
off level for Down syndrome screening remains to 
be determined. 
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fi1tln~tt~fl~ Nuchal fold thickness tt~fl~Yl'i"m 1 YlrJ 
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m'iAmniiil1t;lfJU'i::~~fi'L'I~tlml"htin~'li£N Nuchal fold thickness lwvmn hw i'l't;l'f\ Yltl~~l'l'i'inhwlu 
300 'iltJY\mf!1'1111l1l-iLnu 12 ~tlvn'l'i' LL(1::Mfum'iml~~urJUEllf!1'1111l1t;ltJnl'it;l'il~ Crown-rump length rJfimn 

• l; l; • < ~., < l; .J • < 
Yllnl'it;l'il~ Nuchal fold thickness 2 A'i~ A'i~LL'im::'VIll~EllQ1'1J11l 14-17 ~ulill'VI 1'1'i~'Yl~tl~'i::'VIll~EllQAJ11l 

18-21 ~Ut;ll'l'i' c.mm'lAm~l'Wu-.h~lLQ~tJ'llm Nuchal fold thickness Lvl~~U~ln 2.59±0.77 $1(1~L~mL~t1EnQ 
l'l'l'lrl 14 ~Ut;ll'l'i' LlJ't.l 4.12±0.98 $1(1liL~t;l'lL~EliJlQ1'1'l'lrl 21 ~Ut;ll'l'i' ~lLQ~tl'lltl~ Nuchal fold th1ckness Lvl~~u 
~um'l1(1::; 0.22 $1(1liL~t;l'l t(;ltJ~1U ~ltln~'lltl~ Nuchal fold thickness Lvl~~'t.I(Oil~EnQ1'1'l'irl~Lvl~~u1u'lil~tllf!A'l'lrl 
1 4-21 ~Ut;ll'l'i' LL(1::"jt;l\ilt;li&l'VIfum'l(OI'll~m£NYil'lnn~~mm'l(Oill't.IL 't.l~t;l'f\ Yltl m'lilnl'lL tl~tJULL U(1~(01l~En f!A'i'in 


