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The Distribution of Fetal Nuchal Translucency Thickness in Normal

Korean Fetuses

The aim of present study was to establish normative data for the distribution of nuchal
translucency (NT) thickness in normal Korean fetuses. The data were collected from
pregnant women with singleton pregnancies in whom fetal ultrasound was performed
and the fetal NT thickness was measured between 11 and 14 weeks of gestation.
Among them, a total of 2,577 fetuses with a known normal outcome were included
in this study. The distribution of multiple of median (MoM) values of the NT thickness
with crown-rump length (CRL) in 10-mm intervals and the 95th percentile of MoM
were calculated with the linear regression method. The present study showed that
NT measurements increase with increasing CRL and a false positive rate increases
with increasing gestational age. Therefore, a fixed cut-off point through the first tri-
mester was not appropriate and each NT measurement should be examined accord-
ing to the gestational age. The present study offers normative data of the fetal NT
thickness in a Korean population, which can be used as reference for screening chro-
mosomal aberrations or other congenital abnormalities in the first trimester.
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INTRODUCTION

The association between fetal chromosomal abnormality
and increased nuchal translucency (NT) thickness during the
first crimester of pregnancy is well-established (1, 2). Such a
screening test may identify over 70% of trisomy 21 pregnan-
cies in the first trimester, with a 5% screen-positive rate (1, 2).
Even in a chromosomally normal fetus, the appearance of a
thickened NT during 11-14 weeks of gestation is also strong-
ly associated with fetal structural defects, genetic syndromes,
and poor perinatal outcomes (3-5).

In the first trimester of pregnancy, NT has been widely used
as a screening test for fetal Down syndrome either alone or in
combination with serum markers (6). It is well documented
that ethnic differences in biochemical markers levels exist both
in the first and second trimesters (7, 8). A recent report showed
that there was a small but significant difference in NT thick-
ness measurements between fetuses of different ethnic origins
(9). However, there have, up to now, been only limited data
of NT thickness in the first trimester for Korean population
(10-12). It is therefore important to establish normative data
for the distribution of NT thickness. Here we report our results
of ultrasound measurement of NT thickness in 2,577 normal
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fetuses between 11 and 14 weeks of gestation in a Korean po-
pulation.

MATERIALS AND METHODS

The data were collected from pregnant women with single-
ton pregnancies in whom fetal ultrasound was performed and
the fetal N'T thickness was measured between 11 and 14 weeks
of gestation at our institute during the period from January
2001 to December 2001. Pregnancy outcomes were reviewed
from the obstetric and neonatal records. Those cases with no
obstetrical or neonatal records were excluded from analysis.
Only cases with a known normal outcome which could be fo-
und in Samsung Cheil Hospital Obstetrics Database were in-
cluded. Cases affected by chromosomal and major structural
abnormalities and cases resulting in miscarriage or intrauter-
ine death were excluded from analysis.

The gestational age was calculated from the first day of the
last menstrual period and was confirmed by crown-rump length
measurement (13). In cases in which the estimated gestation-
al age by menstrual and ultrasound estimation were discrepant
for more than 7 days, the ultrasound estimation was used.
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Fetal NT thickness was measured using transabdominal or
transvaginal sonography (HDI 3000, ATL, Bothell, WA, U.
S.A.) in a good mid-sagittal section of the fetus with magni-
fication so that the fetus occupied at least 75% of the image.
The NT was defined as the black area between the inner skin
outlines echo and the outer border of the soft tissue overlying
the cervical spine. The maximal thickness of the black area was
measured with caliper placed on the lines (representing the
nuchal skin and the underlying soft tissue) to 0.1 mm when
the sagittal section of the fetuses was obtained (Fig. 1). At the
same time, the fetal crown-rump length (CRL) was measured.
Cystic hygroma was defined as a sonolucent area consisting of
two systemic cavities completely separated by a midline sep-
tum, irrespective of size (14). These cases were excluded from
the study. Care was taken not to take a measurement with the
fetus overextended because an extended fetal neck will result
in a falsely increased measurement (15). Care was also taken
to distinguish between the fetal skin and the amniotic mem-
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Fig. 1. Measurement of the nuchal translucency (NT) thickness on
transvaginal ultrasound scan in 12.0 weeks sized fetus.

6.0
_50r °
é ]
400 °o° °o© 95th percentile
3 ° o
=) o O Sﬂﬁ o}
= - 88 o .
Z 3.0 Q0 gg CSSDO o0 0%2 o o 50th percentile
g 00 > an i ((90 Cg o
— Y 8 Zal
T 20 geitsEaatitnes et O°£ o
(:)j s as i 8. Jo o
210 T
Or g 5 X 5th percentile
]
goos — 5 °
00 | | |
20.0 40.0 60.0 80.0 100.0

Crown-rump length (mm)

Fig. 2. The distribution of nuchal translucency (NT) thickness in
normal fetuses with crown-rump length.
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brane. If it was impossible to obtain a proper image of the fetal
nuchal translucency due to fetal position, we waited for spon-
taneous fetal movement away from the amniotic membrane;
alternatively, the fetus was bounced off amnion by asking the
mother to cough and/or tapping the maternal abdomen. In
such cases it was helpful to use the cineloop function (a func-
tion that permits the replay of ultrasound images taken in the
past few seconds) to visualize the fetus in a satisfactory posi-
tion. At least three measurements were taken during the scan
and the largest was recorded.

In order to establish normative data of NT thickness, the
relationship between fetal NT thickness and CRL was analyzed
with the linear regression method. According to the regres-
sion equation, the expected the 5Sth, 50th, and 95th percentile
values of NT thickness were obtained for a given CRL.

All the cases were subdivided into five categories by the
CRL of the fetuses with 10-mm intervals. To correct for the
gestational effect, the median value of NT thickness in each
CRL category was calculated and then all the measurements
of NT thickness were converted to multiple of median (MoM)
values.

Statistical analysis was performed by Statistics Package for
Social Science (SPSS) 10.0 computer software. A p value of
<0.05 was considered statistically significant.

RESULTS

Between January and December 2001, a total of 2,577 preg-
nancies satisfied the above inclusion criteria and were includ-
ed for analysis. The mean maternal age was 29.94£3.28 yr
(range 19-44 yr). The mean CRL was 60.1619.07 mm (range
40.0-92.0 mm), the mean NT thickness was 1.62 20.50 mm
(range 0.5-5.0 mm), respectively. The median gestational age
was 12.5 weeks.

Fig. 2 plots the distribution and the 5% and 95%, lower
and upper limits of NT thickness according to the simple lin-
ear regression. NT thickness increased with CRL estimates
of gestational age. The regression equation relating median

Table 1. The expected 5th, 50th, and 95th percentile values of
nuchal translucency (NT) with crown-rump length (CRL)

Expected nuchal translucency (mm)

CRL (mm)
5th percentile  50th percentile  95th percentile

40 0.31 1.22 2.14
45 0.40 1.32 2.24
50 0.50 142 2.34
55 0.60 1.52 2.44
60 0.70 1.62 2.54
65 0.80 1.72 264
70 0.90 1.82 2.73
75 0.99 1.91 2.83
80 1.09 2.01 293
85 1.19 2.11 3.03
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Table 2. The results of the five categories based on crown-rump length (CRL) in 10-mm intervals

NT (mm)
CRL (mm) No. %
Mean=+SD Median Mean MoM+SD 1.50 MoM

40-49 324 126 1.32+0.44 12 1.10+£0.37 1.80
50-59 921 35.7 1.51+0.47 15 1.01+0.31 225
60-69 923 35.8 1.73+£0.47 18 0.96+0.26 2.70
70-79 353 137 1.85+0.50 19 0.98+0.26 2.85
>80 56 22 2.02+0.50 2.0 1.01+£0.25 3.00
Total 2,577 100 1.62+0.50 16 0.99+0.29 2.40

NT, nuchal translucency; MoM, multiples of median.

Table 3. The distribution of nuchal translucency (NT) measure-
ment in normal fetuses based on the gestational age

Gestational NT>2.5mm
No. %

age (weeks) No. %
11.0-11.9 554 215 12 2.2
12.0-129 1,402 54.4 51 3.6
13.0-13.9 565 21.9 33 58
14.0-14.9 56 22 7 125
Total 2,577 100 103 4.0

NT thickness to CRL was described as follows: expected NT
thickness (mm)=0.43740.01969 X CRL (mm) (R?=0.127,
$<0.001).

The expected Sth, 50th, and 95th percentile values of NT
thickness to CRL are listed in Table 1. The median NT thick-
ness increased from 1.22 mm when the CRL measurement
was 40 mm to 2.11 mm with 85 mm sized CRL.

Table 2 shows the distribution of the N'T thickness with
10-mm intervals of CRL. The mean N'T MoM value to 10-
mm intervals of CRL was 0.998 £0.298, and the 95¢h per-
centile of NT MoM was 1.50.

Table 3 shows the distribution of the NT thickness with
gestational age.

The incidence of NT thickness greater than or equal to 2.5
mm was increased; 2.2% in fetuses at 11.0-11.9 weeks of ges-
tation to 12.5% in fetuses at 14.0-14.9 weeks. One-hundred
and three out of the 2,577 fetuses (4.0%) had NT thickness
greater than or equal to 2.5 mm.

DISCUSSION

Our results demonstrate that fetal NT thickness increases
with CRL and are compatible with those of previous reports
(4, 16, 17). Therefore, in screening for chromosomal defects,
the use for a fixed cut-off in fetal NT thickness is inappropri-
ate, and each measurement should be examined according to
the CRL (18). Schuchter et al. have used MoM values to express
the relationship between NT measurement and gestational
age (19). This method is similar to that of biochemical mark-
ers used in second-trimester Down screening (20). Other stud-

ies asserted that the more accepted method is to base the cut-
off on a progressive rise, using 95th percentile as the thresh-
old for an abnormal NT thickness, resulting in a more sen-
sitive and specific indicator for the detection of anomalous
fetuses (21). Therefore, it is mandatory to establish the nor-
mative distribution of fetal NT measurement.

Several studies have been reported on the value of NT thick-
ness in the first trimester in Korean population (22-24). These
studies, however, are limited as they used a fixed cut-off in
fetal N'T thickness. More recently, several other studies have
been reported in Korean literature (10-12), but they have rel-
atively small sample size. The present study includes a very
large number of pregnant women for analysis and thus offers
normative data of the fetal NT thickness in a Korean popula-
tion. Compared with the recent study by Jou et al. (25), which
measured the NT thickness from 897 Taiwanese pregnancies
between 9-14 gestational weeks, our results was similar to those.

There is a controversy as to the need to take the ethnic dif-
ference into account in the interpretation of NT measurements.
Jou et al. suggested that, given the small but statistically sig-
nificant differences, race-specific normative data should be
used (25). Other authors concluded that it is acceptable to use
a single standard, because screen positive rates in different
groups are similar (9, 26). In our study, the mean NT thick-
ness in normal Korean fetuses was 1.62 mm. Compared to
the study in Taiwanese population by Jou et al. (25), mean
NT thickness in our result was smaller than those by 0.1 mm.
Otherwise, compared with the study in Caucasians by Thi-
laganathan et al. (9), the difference was rather small (0.08
mm). Therefore, we suggest that the ethnic difference is not
significant in interpretation of NT measurements.

In our study, the incidence of NT thickness greater than or
equal to 2.5 mm was 4.0%. This observation is in accordance
with previous studies (2, 17). Scott et al. reported that the
incidence of NT thickness greater than or equal to 2.5 mm in
normal fetuses increased; 1.3% at CRL 30-39 mm to 13.2%
at CRL 60-69 mm (17). In our study, the incidence of NT
thickness greater than or equal to 2.5 mm in normal fetuses
was 2.2% at 11.0-11.9 weeks of gestation and increased to
12.5% at 14.0-14.9 weeks. Therefore, we confirm that a false
positive rate increases with increasing gestational age, and each
NT measurement should be examined according to the ges-
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tational age for screening of chromosomal abnormalities.

More recently, a new ultrasound marker has been described;
the nasal bone at 11 to 14 weeks was found to be absent in
about 70% of fetuses with trisomy 21 and in 0.5% of chro-
mosomally normal fetuses. It was estimated that screening
for trisomy 21 by a combination of maternal age, fetal NT
thickness, and examination of the nasal bone could increase
the detection rate to 85% whilst decreasing the false-positive
rate to 1% (27). Also, Cicero et al. reported that integrated
sonogtaphic (fetal NT thickness and nasal bone) and biochem-
ical test using maternal serum free f-hCG and pregnancy-asso-
ciated plasma protein-A (PAPPA) at 11-14 gestational weeks
can potentially identify about 90% of trisomy 21 fetuses for
a false-positive rate of 0.5% (28). We are planning to inves-
tigate the diagnostic application of these integrated approach
in Korean fetuses at 11-14 gestational weeks to screen of tri-
somy 21 in the near future.

The present study offers normative data of the fetal NT
thickness in a Korean population, which can be used as ref-
erence for screening chromosomal aberrations or other con-
genital abnormalities and may be very helpful in establish-
ing the screening for Down syndrome in the first trimester
in Korea. As a false positive rate increases with increasing
gestational age, N'T measurement should be adjusted accord-
ing to the gestational age for screening of chromosomal abnor-
malities.

REFERENCES

1. Nicolaides KH, Brizot ML, Snijders RBetal nuchal translucency:
ultrasound screening for fetal trisomy in the first trimester of preg-
nancy. Br J Obstet Gynaecol 1994; 101: 782-6.

35

8. Spencer K, Ong CY, Liao AW, Nicolaides KFhe influence of eth-
nic origin on first trimester biochemical markers of chromosomal ab-
normalities. Prenat Diagn 2000; 20: 491-4.

9. Thilaganathan B, Khare M, Williams B, Wathen Nidfluence of
ethnic origin on nuchal translucency screening for Devayndrome.
Ultrasound Obstet Gynecol 1998; 12: 112-4.

10. Park JW, Lee WKChanges of nuchal translucency in early normal
fetuses. Korean J Obstet Gynecol 2000; 43: 998-1001.

11. Lee K, Cha DH, Park SP, Park Ndchal translucency measurement
in normal fetuses at 10-14 weeks of gestation I. Korean J Obstet Gy-
necol 2000; 43: 1822-7.

12. Lee K, Cha DH, Kim JH, Seo SK, Lee DW, Cho SH, KworNiX¢hal
translucency measurement in normal Korean fetuses at 10-14 weeks
of gestation (Il). Korean J Obstet Gynecol 2003; 46: 522-7.

13. Hadlock FP, Shah YP, Kanon DJ, Lindsey Bstal crown-rump
length: Reevaluation of relation to menstrual age (5-18 weeks) with
high-resolutin real-time US. Radiology 1992; 182: 501-5.

14. Ville Y, Lalondrelle C, Doumerc S, Daffos F, Frydman R, Oury JF,
Dumez Y First trimester diagnosis of nuchal anomalies: significance
and fetal outcome. Ultrasound Obstet Gynecol 1992; 2: 314-6.

15. Whitlow BJ, Chatzipapas IK, Economides Dhe effect of fetal neck
position on nuchal translucency measurement. Br J Obstet Gynecol
1998; 105: 872-6.

16. Snijders RJ, Noble P, Sebire N, Souka A, Nicolaideslktmulti-
centre project on assessment of risk of trisomy 21 by maternal age
and fetal nuchal-translucency thickness at 10-14 weeks of gestation.
Lancet 1998; 352: 343-6.

17. Scott F, Boogert A, Sinosich M, AndersoBstablishment and appli-
cation of a normal range for nuchal translucency across the first tri-
mester. Prenat Diagn 1996; 16: 629-34.

18. Taipale P, Hilesmaa V, Salonen R, Ylostalo¢?eased nuchal translu-
cency as a marker for fetal @mosomal defects. N Eng J Med 1997;
337:1654-8.

2. Pandya PP, Snijders RJ, Johnson SP, De Lourdes Brizot M, Nicolaide49. Schuchter K, Wald N, Hackshaw AK, Hafner E, Liebhafte. dis-

KH. Screening for fetal trisomies by maternal age and fetal nuchal
translucency thickness at 10 to14 weeks of gestation. Br J Obstet Gy-

naecol 1995; 102; 957-62.
3. Pandya PP, Kondylios A, Hilbert L, Snijders RJ, NicolaidesGirb-

mosomatiefects and outcome in 1015 fetuses with increased nuchal

translucency. Ultrasound Obstet Gynecol 1995; 5: 15-9.
4. Hyett J, Perdu M, Sharland G, Snijders R, Nicolaided kg fetal

nuchal translucency to screen for major congenital cardiac defects at
10-14 weeks of gestation: population based cohort study. Br Med J

1999; 318: 81-5.
5. Hafner E, Schuchter K, Liebhart E, Philipp Results of routine

fetal nuchal translucency measurement at weeks 10-13 in 4233 uns-

elected pregnant women. Prenat Diagn 1998; 18: 29-34.
6. Spencer K, Spencer CE, Power M, Moakes A, NicolaidesOfid.

stop clinic for assessment of risk for fetal anomalies: a report of the
first year of prospective screening for chromosomal anomalies in the

first trimester. Br J Obstet Gynaecol 2000; 107: 1271-5.

7. Watt HC, Wald NJ, Smith D, Kennard A, Denseiffict of allow-
ing for ethnic group in prenatal screening for Dog/syndrome. Pre-
nat Diagn 1996; 16: 691-8.

tribution of nuchal translucency at 10-13 weeks of pregnancy. Prenat

Diagn 1998; 18: 281-6.

20. Wald NJ, Cuckle HS, Densem JW, Nanchahal K, Royston P, Chard
T, Haddow JE, Knight GJ, Palomaki GE, CanickNiaternal serum
screening for Dowis syndrome in early pregnancy. Br Med J 1988;
297: 883-7.

21. Sniiders RJ, Johnson S, Sebire NJ, Noble PL, Nicolaide§itsH.
trimester ultrasound screening for chromosomal defects. Ultrasound
Obstet Gynecol 1996; 7: 216-26.

22. Kim MY, Ryu HM, Kim ES, Han HW, Yang JH, Yoo SJ, Lee YH,

Han JR, Lee KSThe value of increased nuchal translucency (NT) for

the prediction of abnormal pregnancy outcome. Korean J Perinatol

1998; 9: 363-74.

23. Lee JY, Choi KH, Park CW, Yun TS, Park CJ, Jang PR, Park YS.
Fetal nuchal translucency measurement for detection of chromosomal
abnormalities in the first trimester of high risk pregnancy. Korean J
Obstet Gynecol 1998; 41: 2739-42.

24. Kim SJ, Kim CM, Min BS, Sohn WS, Kang JB, Jang e effi-
cacy ofuchal translucency with free beta-hCG, PAPP-A as a screen-
ing test for detection of chromosomal anomaly in the first trimester



36 J.-H. Chung, J.-H. Yang, M.-J. Song, et al.

of pregnancy. Korean J Obstet Gynecol 2001; 44: 1091-6. 27. Cicero S, Curcio P, Papageorghiou A, Sonek J, Nicolaidgssnce

25. Jou HJ, Wu SC, Li TC, Hsu HC, Tzeng CY, HsietRelationship of nasal bone in fetuses with trisomy 21 at 11-14 weeks of gestation:
between fetal nuchal translucency and crown-rump length in an Asian  an observational study. Lancet 2001; 358: 1665-7.
population. Ultrasound Obstet Gynecol 2001; 17: 111-4. 28. Cicero S, Bindra R, Rembouskos G, Spencer K, NicolaidemteH.

26. Chen M, Lam YH, Tang MH, Lee CP, Sin SY, Tang R, Wong HS,  grated ultrasound and hiochemical screening for trisomy 21 using fetal
Wong SF.The effect of ethnic origin on nuchal translucency at 10- nuchal translucency, absent fetal nasal bone,free  -hCG and PAPP-
14 weeks of gestation. Prenat Diagn 2002; 22: 576-8. Aat 11 to 14 weeks. Prenat Diagn 2003; 23: 306-10.



