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Increased nuchal translucency and pregnancy outcomes:
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Abstract

Objective: First trimester nuchal translucency (NT) measurement is considered to be an important tool in antenatal follow-up. This study aimed to evaluate
the outcomes of pregnancies with increased NT at Bagkent University Ankara Hospital between 2004 and 2016.

Materials and Methods: Patients with NT measurements >1.5 multiples of median (MoM) were divided into two groups; group I included increased NT
cases without fetal anomalies (either abnormal fetal karyotype or congenital structural anomalies) or loss (intrauterine fetal death), and group 1I included
increased NT cases with fetal anomalies or loss. The groups were compared with each other with respect to maternal demographic features and NT
measurements.

Results: Karyotype analyses were normal in 73.1% of cases with increased NT (57/78). Among those, 21.1% (12/57) had structural anomalies, and to
specify, 9.6% (5/52 over 18 weeks) had cardiac anomalies. Although maternal demographic features did not differ significantly, NT measurements, both
as millimeters and MoM, were significantly higher in group II (p<0.05). According to the receiver operating characteristic (ROC) curves, the optimal cut-
off values for NT measurements for predicting fetal anomalies or loss were 3.05 mm and 2.02 MoM. NT measurement >7 millimeters or NT MoM >4.27
resulted in poor fetal outcomes without exception.

Conclusion: Higher NT measurements indicate poorer pregnancy outcomes. Our study indicates that fetal echocardiography must be considered for all
cases with increased NT.
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Oz

Amag: Birinci trimester ense saydamligi (NT) 6l¢timti antenatal takipte énemli bir arag olarak kabul edilmektedir. Bu calismada Bagkent Universitesi Ankara
Hastanesi'nde 2004-2016 yillar1 arasindaki artmis NT’si olan gebeliklerin sonuclarmi degerlendirmeyi amacladik.

Gereg ve Yontemler: NT olctimleri 21,5 MoM olan olgular iki gruba aynldi. Grup I artmis NT'ye fetal anomalilerin (anormal fetal karyotip, konjenital
yapisal anomaliler) veya kaybin (intrauterin fetal olim) eslik etmedigi olgular icerirken; grup II artmis NT'ye fetal anomalilerin veya kaybin eslik ettigi
olgular icerdi ve gruplar maternal demografik 6zellikleri ve NT ol¢timlerine gore birbirleri ile karsilastirilda.

Bulgular: NT artisi olan olgularin %73,1'inde karyotip analizleri normaldi (57/78). Bunlarn arasinda, %21,1'inde yapisal anomaliler vardi ve %9,6’sinda
(18 hafta tizeri 5/52) kardiyak anomalilerin oldugu belirlendi. Maternal demografik dzellikler 6nemli 6l¢tide farkhihk gostermemesine ragmen, NT olctimleri
hem milimetre hem de MoM degerleri olarak grup II'de anlamh derecede daha yiiksekti (n=35) (p<0,05). ROC egrilerine gore fetal anomalilerin ve kaybin
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ongoriilmesinde NT ol¢timleri i¢in uygun simir degerler 3,05 mm ve 2,02 MoM idi. NT él¢timtt >7 mm veya NT MoM >4,27 istisnasiz kotii fetal sonuglarla

sonuclandi.

Sonug: Daha yiiksek NT olctimleri daha olumsuz gebelik sonuclara isaret eder. Bizim ¢alismamz fetal ekokardiyografinin NT artist olan ttim olgular icin

duistiniilmesi gerektigini gosterdi.

Anahtar Kelimeler: Ense saydamlig1, anormal karyotip, kardiyak anomali

Introduction

Nuchal translucency (NT) is the sonographic visualization
of subcutaneous fluid accumulation behind the fetal neck
in the first trimester. Ultrasonographic NT measurement at
11-13° gestational weeks of pregnancy was introduced into
clinical practice in the 1990s as a new method of aneuploidy
age and
biochemical markers”. NT is supposed to be increased when
it is 295" percentile or 21.5 multiples of median (MoM) for
a certain crown-rump length (CRL) measurement. Although
the definitions may vary in the literature, any value 23.5 mm
is 299" percentile for any gestational age between 11-13°
weeks and considered to be absolutely abnormal, requiring
fetal karyotyping as well as detailed anatomic examination

screening, combined with maternal serum

with fetal echocardiography in the second trimester.

NT was primarily regarded as a marker of trisomies 21,
18, and 13, and Turner syndrome; however, increasing
evidence suggests that abnormal NT measurements might
also be related to other chromosomal abnormalities and
genetic syndromes, structural anomalies, skeletal dysplasia,
congenital infections, metabolic and hematologic disorders
and other rare conditions®”. The proposed mechanisms
underlying increased NT, whether septated or not, are
cardiac dysfunction, abnormal lymphatic drainage, venous
congestion in the head and neck, altered composition of the
extracellular matrix, fetal anemia, fetal hypoproteinemia, and
fetal infection®. Increased NT may also be associated with
generalized fetal hydrops™®.

The aim of this study was to evaluate the outcomes of
pregnancies with increased NT detected at 11-13° gestational
weeks at Baskent University Ankara Hospital from 2004 to
2016. We also aimed to consider these results in association
with previous evidence to improve counseling for patients
with increased NT.

Materials and Methods

This study was approved by the Institutional Review Board
and Ethics Committee of Baskent University (approval no:
KA09/296). We reviewed the perinatology records of Baskent
University Ankara Hospital from 2004 to 2016 to identify
pregnancies with increased NT. Patients’ files were reviewed
to determine maternal demographic features, results of
karyotype analysis, incidence and types of fetal anomalies,
and pregnancy outcomes. Cases without karyotype analyses
were excluded.

NT measurement was performed as originally described by
the Fetal Medicine Foundation®”. The NT measurement in
millimeters was converted to MoM according to the CRL,
using the NT calculator program of the Fetal Medicine
Foundation. Any value 21.5 MoM was defined as increased
NT. Maternal serum antibody screening was performed for
congenital infections including toxoplasma, cytomegalovirus,
rubella, and parvovirus B19. Fetal anomaly scanning was
performed after the 18" gestational week.

Study cases were categorized in two groups after excluding
cases with unknown pregnancy outcomes: group I included
cases of increased NT without fetal anomalies (either abnormal
fetal karyotype or congenital structural anomalies) or loss
(intrauterine fetal death), and group II included increased
cases of NT with fetal anomalies or loss. The two groups were
compared with respect to maternal age, gravidity, parity, CRL
at the time of NT measurement, and NT measurements.

Statistical Analysis

Statistical analysis were performed using Student’s t-tests
or the Mann-Whitney U test where appropriate, using the
SPSS program. The results were considered to be statistically
significant at p<0.05. The rates of preterm delivery, small for
gestational age (SGA) and large for gestational age (LGA)
newborns in group I were calculated. Preterm delivery was
accepted as deliveries before 37 gestational weeks. SGA was
defined as birth weight below the 10% percentile, and LGA
was defined as birth weight above the 90™ percentile.

The receiver operating characteristic (ROC) curve for NT
measurements was drawn using SPSS to determine the
optimal cut-off values for discriminating between groups 1
and II.

Results

A total of 94 pregnant women underwent invasive diagnostic
procedures because of increased NT from 2004 to 2016.
Maternal serum screening for congenital infections was
negative in all cases. Out of the 94 women, 78 with known
pregnancy outcomes were included in the study. Among
these 78 pregnancies, 74 were singletons (94.9%), 3 were
twin pregnancies, and 1 was a triplet pregnancy. Selective
fetocide was performed in 2 of the multiple pregnancies for
a hydropic co-twin with trisomy 21 and a co-triplet with
structural anomalies, respectively

The mean maternal age of the study group (n=78) was
31.5£6.05 (range, 20-47) years. The mean gravidity was
1.82£1.21 (range, 1-6), the mean parity was 0.45+0.69 (range,
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0-3), the mean NT measurements were 2.62+1.31 (range,
1.5-6.76) MoM, and 3.93+2.0 (range, 2-10) mm. Among the
78 pregnancies, 34 (43.6%) had NT measurements 3.5 mm.
Karyotype analyses were reported to be abnormal in 21
(26.9%) and normal in 57 (73.1%) of the 78 cases of increased
NT. Among the entire study group, 50 (64.1%) pregnancies
resulted in live births, 22 (28.2%) were terminated, selective
fetocide was performed in 2 (2.6%), and intrauterine exitus
occurred in 4 (5.1%). Abnormal karyotype results were
present in 2 live births, 17 terminations, 1 selective fetocide,
and 1 intrauterine exitus case. Structural defects with normal
karyotype results were present in 5 live births, 5 terminations,
1 selective fetocide, and 1 intrauterine exitus case (Figure 1)
(Table 1).

There were 43 cases of increased NT without fetal anomalies or
loss (group 1) and 35 increased NT cases with fetal anomalies
or loss (group II). Group II comprised 21 (26.9%) cases with
abnormal karyotype results: trisomy 21 in 9 (11.5%), trisomy
18 in 4 (5.1%), Turner syndrome in 6 (7.7%), deletion of
7q in 1 (1.3%), and duplication of 4p in 1 (1.3%). Twelve
(15.3%) patients in group II had fetal structural anomalies
despite normal karyotype: seven cases had multiple anomalies
including 2 with cardiac anomalies, 3 had isolated cardiac
anomalies, 1 had cleft lip and palate, and 1 had uretero-pelvic
stenosis. Of the 52 pregnancies with normal karyotypes that

Increased NT and normal

karyotype with congenital

anomalies

Increased NT

and normal karyotype n=12
n=57

Terminations (5)

or selective fetocide (1) n=6 6 (50%)
1U ex n=3 1 (8.3%)
Live births n=48 5 (41.7%)

Total 12 (21.1%)

NT: Nuchal translucency, SGA: Small for gestational age, LGA: Large for gestational age
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Table 1. Pregnancy outcomes in cases with increased NT and normal karyotype

continued beyond 18 weeks of gestation, cardiac anomalies
were detected in 5 cases (9.6%), including aortic coarctation,
complex cardiac anomalies, and ventricular septal defects in 1,
2, and 2 fetuses, respectively. One of these 5 fetuses had an NT
measurement <3.5 mm (2.4 mm). Intrauterine exitus with no
detected abnormality was observed in 2 pregnancies (Table 1).
There was no significant difference in maternal age, gravidity,
parity, or CRL at the time of NT measurement between groups
I and 1I. However, NT measurements, both as millimeters
and MoM, were significantly higher in group II (p<0.05)
(Table 2). According to the ROC curves, the optimal cut-off
values for NT measurements for predicting fetal anomalies or
loss were 3.05 mm and 2.02 MoM (Figure 2). In our study
population, all cases with NT measurements >7 mm or NT
MoM >4.27 were associated with fetal anomalies or loss.

The rates of preterm birth, SGA and LGA newborns in the
increased NT group without fetal anomalies or loss (group
D) were 13.9%, 13.9%, and 4.7%, respectively. Pregnancy
outcomes in cases of increased NT and normal karyotype can
be observed in Table 1. Perinatal outcomes of the all study
participants are summarized in Figure 3.

Discussion

The measurement of fetal NT between 11 and 13° weeks of
gestation is used as a screening method for chromosomal

Increased NT and normal
karyotype with no congenital
anomalies

Multiple
anomalies (5)

Cardiac +
multiple
anomalies (2)

Isolated cardiac =45

anomalies (3)

Cleft lip and
palate (1)

Ureteropelvic
stenosis (1)

0 (0%)
2 (4.4%)

Preterm birth
43 (95.6%) (6, 13.9%)
SGA
(6, 13.9%)

LGA (2,4.7%)
45 (78.9%)

Total

6 (10.5%)
3 (5.3%)

48 (84.2%)
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Figure 1. Fetal outcomes in cases undergoing invasive diagnostic procedures because of increased first-trimester nuchal translucency

Table 2. Demographic features, crown-rump length, and nuchal translucency in two increased NT groups without and with fetal

anomalies or loss

Group I Group II

NT increase without fetal anomalies or loss n=43 NT increase with fetal anomalies or loss n=35

Mean SD Minimum Maximum  Mean SD Minimum Maximum p
Maternal age (years) 31.56 592 20.00 47.00 31.43 6.30 20.00 47.00 0.926
Gravidity 1.74 1.11 1.00 6.00 1.91 1.33 1.00 6.00 0.710
Parity 0.42 0.58 0.00 2.00 0.49 0.81 0.00 3.00 0.924
CRL (mm) 57.40 7.99 45.00 76.00 58.21 10.37 45.00 84.00 0.698
NT (mm) 3.10 1.24 2.00 7.00 4.96 2.27 2.20 10.00 0.001
NT MoM 2.07 0.72 1.50 4.26 3.30 1.54 1.50 6.76 0.001

CRL: Crown-rump length, NT: Nuchal translucency, SD: Standard deviation, MoM: Multiples of median

abnormalitiesin general practice. In fact, besides chromosomal
abnormalities, increased NT may be due to several other
problems®. Higher NT measurements indicate poorer
outcomes and are usually associated with chromosomal
defects and structural anomalies®7.

Pan et al.,® detected chromosomal abnormalities using
quantitative fluorescence polymerase chain reaction in 53
of 175 cases (30.2%), with a cut-off value for NT of >3.5
mm (99% percentile for 11-13° gestational weeks). In their
study, 20 cases (17.5%) had structural defects with normal
karyotypes. Lithner et al.,”” observed abnormal karyotypes in
164 of 341 cases with increased NT (48%), whereas 12 of
139 cases with normal karyotypes had structural anomalies
(8.6%). In our study, the cut-off value for NT was 21.5 MoM;
abnormal karyotypes were present in 21 of 78 cases (26.9%)
and structural anomalies were diagnosed in 12 of 57 cases
with normal karyotypes (21.05%).

Cardiac defects are the most common fetal structural defects,
both in the general pregnant population and in the population
with increased NT. The prevalence of major cardiac defects
increases with increasing NT values"?. An NT thickness 23.5
mm in a chromosomally normal fetus has been correlated

Source of the
Curve
——NT mm
~—NT MoM
Reference Line

Sensitivity

0,0 T T

00 02 04 06 08 10
1 - Specificity
Diagonal segments are produced by ties.

Figure 2. ROC curves of nuchal translucency measurements as
MoM and millimeters for the whole study group (n=78)

ROC: Receiver operating characteristic, MoM: Multiples of median,
NT: Nuchal translucency
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B Abnormal karyotype (n=21)

W Structural anomaly (n=7)

W Structural anomaly-cardiac (n=5)

" iuex (n=2)

intact-born (n=43)

Figure 3. Increased nuchal translucency (NT) and perinatal
outcomes [increased NT >1.5 MoM (n=78)]

MoM: Multiples of median

with a prevalence of congenital cardiac anomalies of 23 per
1000 pregnancies."” In another study, the prevalence of
congenital heart disease was about 0.5% in fetuses with NT <
median; 1% for NT between median and 95" percentile, 2%
for NT between 95" and 99" percentiles, and increased to
3.5%, 6.5%, and 12.5% for NT of 3.5-4.4 mm, 4.5-5.4 mm,
and >5.5 mm, respectively?.

In our study, an increased NT was accepted as 21.5 MoM,
and cardiac anomalies were observed in 9.6% (5/57) of
fetuses with normal karyotypes, similar to the rate reported
by Muller et al.,"> higher than that found by Mavrides et
al.," and lower than that reported by Hyett et al™®. If we had
taken the cut-off value as 3.5 mm, cardiac anomaly rate in
fetuses with increased NT and normal karyotypes would be
11.8% (4/34); however, one case would be missed with an NT
measurement of 2.4 mm.

In the current study, intrauterine exitus occurred in two
fetuses (2.5%) with neither abnormal karyotypes mnor
structural defects. Lithner et al., ® also reported one case
of intrauterine exitus (0.7%) with a normal karyotype and
detailed scanning results.

The overall incidence of fetal anomalies or loss in our study
was 44.8% (35/78). We defined >1.5 MoM as increased NT,
and observed a higher risk for anomalies or loss in fetuses
above this cut-off compared with other studies that reported
adverse outcome rates ranging between 11% and 25.9% for
fetuses with increased NT, even though their cut-offs were
most probably higher than ours in millimeters because of
the differences in the definitions of increased NT.©161®
Abnormal fetal karyotype, congenital structural anomalies,
and intrauterine fetal death were accepted as adverse fetal
outcomes in our study. Souka et al.,"'® observed chromosomal
anomalies in 64.45% of fetuses with NT measurements >6.5
mm, and when karyotype was normal, the rate of live births
with no defects in this group was 31.2%. According to the
ROC curve analysis in our study, cases with NT >7 mm or
NT MoM >4.27 invariably resulted in adverse fetal outcomes.
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The preterm birth rate in the current study was 13.9%,
including four multiple pregnancies. The preterm birth
rate for singletons at our center is 12%, compared with
12.6% among pregnancies subjected to invasive procedures,
including multiple pregnancies."*® These data suggest that
increased NT did not significantly increase the preterm birth
rate. Pihl et al.,?" observed a significant relationship between
increased NT and preterm birth, with a cut-off value >2.0
mm, and Krantz et al.,® found a significant relation between
NT 21.96 MoM (99" centile) and preterm birth (<34 weeks).
However, Dugoff et al.*® found no relationship between
increased NT and preterm birth (<37 or <32 weeks).

Some studies in the literature have investigated the association
between NT and birth weight>>?*?®_ Earlier studies found no
relationship between NT and SGA®?. However, more recent
studies have revealed an association between NT and SGA/
LGA. Poon et al.,*” demonstrated that birth weight increased
with increasing fetal NT, and Papastefanou et al.?® found
that the difference between the observed and expected values
of NT was related to both SGA and LGA. Kelekci et al.,*”
reported increased NT in macrosomic fetuses, whereas
Weissmann-Brenner et al.,*® found a correlation between
increased NT and LGA neonates in term non-diabetic patients.
In our study, the rates of SGA and LGA among cases without
fetal anomalies or loss, despite increased NT, were 13.9% and
4.7%, respectively. The apparent discrepancies between these
rates and those of other recent studies may be attributable to
the small sample sizes.

We were unable to diagnose any specific syndromes in our
study group, but we speculate that they could have existed
among the fetuses terminated for multiple anomalies.
Furthermore, we only performed conventional karyotyping
and did not conduct array comparative genomic hybridization
(aCGH) or other advanced genetic tests. However, a previous
systematic review and meta-analysis of 17 publications found
that genomic microarray analysis identified a 5% incremental
yield in fetuses with increased NT and normal karyotype®.
This technology could thus help to explain the genetic basis
of some of the congenital anomalies and intrauterine deaths.
Increased first-trimester NT necessitates conventional
fetal karyotyping, followed by aCGH in cases with normal
karyotype results if possible. In recent years, cell-free DNA
in maternal serum has appeared to be a highly sensitive
screening modality for aneuploidies; however, it is not
sufficient in the evaluation of increased first-trimester NT
due to the need for confirmation of the positive results and
the possibility of false negatives, and also its wide spectrum
of etiologies. Whole-exome sequencing may become the
preferred technique for investigating fetuses with normal
karyotypes and/or normal aCGH in the future. Early detailed
scanning and fetal echocardiography between the 14" and
16" gestational weeks are advised in the event of increased
NT, and both scans should be repeated at gestational week
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18-22 if the results are normal. According to the ROC curves
in our study, the optimal cut-off values for NT measurements
for predicting fetal anomalies or loss were 3.05 mm and 2.02
MoM. Given that one out of five fetuses with cardiac anomalies
in our series had an NT thickness <3.5 mm, we suggest that
fetal echocardiography could be considered for NT thickness
>3.5 mm, which corresponds to the 99™ percentile at 11-13°
gestational weeks, and for all cases with NT thickness >1.5
MoM. Infection screening might also be an option for fetuses
with increased first trimester NT measurements, though
infections are not frequently diagnosed, and a rate of only
1.4% was reported by Sebire et al.®” Although, few studies
in the literature indicate that apparently normal newborns
with increased first trimester NT and normal karyotype do
not differ from the general population regarding long-term
adverse outcomes,®? more long-term studies may provide
further valuable information.

Conclusion

NT measurement is considered to be an important tool in
antenatal follow-up. Higher NT measurements are associated
with poorer pregnancy outcomes according to our study as
well as the studies in the literature. We have observed that
all cases with NT measurements >7 mm or NT MoM >4.27
had either chromosomal or structural anomalies or resulted
with intrauterine fetal exitus. Our study also indicates that
fetal echocardiography must be considered as a part of the
assessment for all cases of NT thickness 21.5 MoM.
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