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Abstract
Background: Screening of fetus for congenital anomaly has posed a great challenge to obstetricians and
other caregivers even as early identi�cation can improve the chances of getting the best possible
outcome. Early fetal anomaly screening is usually done using nuchal translucency scan and other
invasive procedures such Chorionic villus sampling and amniocentesis. Increase in Nuchal translucency
thickness (NTT) above a certain baseline values has been found to predict fetus with anomaly. Baseline
values in use are generated from Caucasian population even though these values are known to be
population speci�c. Hence, their use on any given population may lead to errors and introduce potential
misdiagnosis. Therefore, there is need for population speci�c baseline values of NTT.

Objectives: The study is aimed at developing baseline values of NTT among apparently normal fetuses
from pregnant women of Igbo ethnic group and to assess the relationship of NTT with maternal age and
fetal gestational age (FGA).

Methods: This cross-sectional study involved 658 pregnant women of Igbo Origin between 11-14 weeks
of gestation at Esut Teaching Hospital (Parklane) Enugu from August 2017 to February 2018. Pilot study
was done to determine the interobserver variation between sonographers while �nal NTT was calculated
as mean of three separate measurements. The 5th, 50th and 95th percentiles were calculated using
polynomial regression while Pearson correlation was used to determine the relationship between NTT,
maternal age and FGA.

Results: The NTT measurement was shown to be reliable and reproducible. Mean ± S/D NTT obtained
was 0.92 ± 0.23 mm. There was a strong positive correlation between NTT measurements and FGA (r =
0.823, p < 0.001); while there was weak but positive correlation between NTT measurements and
Maternal age (r = 0.055, p > 0.001).

Conclusion: Nuchal translucency thickness measurement increases with increase in FGA while a baseline
value of NTT among pregnant women of Igbo extraction has been generated.

Background
Birth defect has been a major concern for obstetricians and other health caregivers. This stems from the
fact that all pregnant women are at risk of delivering fetus with physical or cognitive disability which
increases with increase in maternal age (1). Globally, approximately 9 million infants which represent
about 7% of all births are born annually with serious birth defect while 94% of these defects and 95% of
deaths resulting from these defects occurs in developing countries (2). Due to the enormous burden of
congenital fetal anomalies in Nigeria and other developing countries, Oloyede et al, (3) opined that
adequate attention is needed to stem the tide.

Early detection of fetuses with defect is of utmost important as decision to terminate the pregnancy will
be safer at �rst trimester when compared to second and third trimester (3). Early screening of fetuses for
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birth defect is done through Amniocentesis, Chorionic villi sampling or Nuchal translucency scan.
Amniocentesis and Chorionic villi sampling which are con�rmatory tests for fetus at risk of abnormalities
like Down syndrome, trisomy 21, 18 and 13, are highly invasive with the attendant risk of miscarriage (4)..
Nuchal translucency thickness assessment offers a non-invasive means of detecting fetuses at risk of
birth defect and is also an important tool in the prediction of fetal aneuploidy(5). Nuchal translucency
refers to the layer of subcutaneous �uid behind the fetal neck and lower cranium (6). It can be measured
using imaging modalities like magnetic resonance imaging (MRI) and ultrasonography. MRI gives better
resolution of image than ultrasound, but due to the involuntary movement of the fetus with its attendant
motion artifact, expensive nature and unavailability, MRI is not the preferred imaging modality (7).
Ultrasonography remains the best imaging modality of choice for nuchal translucency measurement as a
screening tool because of its non- invasiveness, availability, relatively low cost, real time capability and
operator comfort (8).

Ultrasound measurement of nuchal translucency is performed between 11–14 weeks of gestation or
when the fetal length measures between 45–84 mm (3, 9). Due to the strong relationship between increase
in thickness of nuchal translucency with chromosomal anomalies and other adverse pregnancy
outcomes, NTT is used to screen women at risk of fetal birth defect (10). Nuchal translucency in
combination with maternal age and serum markers provide a a reliable marker for predicting the risk of
abnormality, although, NTT is 70% accurate in predicting Down syndrome (11). Nuchal translucency
diameter of 3.5 mm or more has been considered signi�cant and required further investigations to rule
out the risk of fetal birth defect (12). It is pertinent to know that nuchal translucency was introduced into
clinical practice with most of the derived data obtained from researches conducted in Europe which uses
mainly Caucasian population. These derived data are then applied to all women irrespective of their
ethnicity (9). Studies in Iran, Japan, Korean, Austrian and Brazilian population (13 – 17) reported varying
median nuchal translucency in the ranges of 1.0 -1.4 mm, 1.2–1.9 mm, 1.22–2.10 mm, 0.5 -2.0 mm and
1.19–1.73 mm respectively. These ethnic variations tend to further con�rm the �nding of Sharifzadeh et
al (13) that NTT varies with ethnicity. The implication of this is that using Caucasian values on our locality
may be erroneous, thus, the need to have a population speci�c chart.

In Nigeria, Oloyede et al (3) carried out a study on nuchal translucency in Lagos, South-South Nigeria and
found that screening using NTT is feasible in Nigeria. In spite of this, there is paucity of data on
sonographic assessment of NTT in South-Eastern Nigeria which is dominated by Igbo ethnic group. This
study is therefore, aimed at providing a baseline nuchal translucency measurement of apparently normal
fetuses among pregnant women of Igbo ethnic origin and to compare the result of this study with those
of other studies.

Methods
This was a cross sectional study carried out on pregnant women from selected healthcare centers in
Southeastern Nigeria between August 2017 and February 2018. A purposive sampling method was used
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to recruit 658 pregnant women who met the inclusion criteria and consented to the exam. Inclusion
criteria include all apparently health singleton pregnant women of Igbo extraction within 11–14 weeks of
gestation with known LMP which corresponds to dating with ultrasound CRL. Pregnancies with Poly- or
Oligo-hydramnios, placenta abruption, obvious fetal anomaly, subjects with unsure LMP or whose LMP
differs from CRL measurement by one week and those that didn’t consent to the study were excluded.
Ethical approval was sort and obtained from the ethics committee of Enugu State University Teaching
Hospital (Parklane) Enugu.

Equipment
Sonographic measurement of fetal NT was performed using real time digital ultrasound scanner model
(DP-50) manufactured by Shenzhen Mindray Biomedical Electronics Co. Ltd. China, 2017) with 3.5 MHz
frequency convex transducer.

SCANNING TECHNIQUE
Prior to actual study, a pilot study was carried out on 30 patients to assess the reliability and
reproducibility of nuchal translucency measurement within and between sonographers with more than
15 years of experience. `Fetuses were examined in longitudinal plane with the neck in neutral position
while the palate, diencephalon and the nasal bone are in pro�le (18). To differentiate between the amnion
and overlying fetal skin, fetal movement was patiently waited for or elicited by a gently perturbing the
maternal abdomen (9).. Measurement of NTT was taken using electronic caliper from inner border to inner
border and the mean of three different measurements were used (19).

Statistical Analysis
Statistical analysis was performed using Statistical Software Package for Social Science (SPSS) window
version 20.0 (IBM Corp. Armonk, NY: USA). Descriptive statistics was used to determine the mean and
standard deviation of NTT. Intraclass correlation coe�cient was used to determine the reproducibility and
reliability of NTT measurement within and between two sonographers. The 5th, 50th and 95th percentiles
according to FGA and CRL respectively were calculated using polynomial regression. Pearson product
moment correlation coe�cient and linear regression were used to assess the strength and relationship
between NTT and maternal age, fetal age and CRL. Independent sample t-test was used to determine
whether there is signi�cant difference between our values and that obtained from Caucasians. P-value of
< 0.001 was considered statistically signi�cant.

Results
A total number of 934 pregnant women presented for scan within the period of study. Six hundred and
�fty-eight (658) met the inclusion criteria and were selected while 276 subjects were excluded for the
following reasons- 203 patients were excluded for unsure LMP, 70 didn’t consent to the study while 3 had
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obvious fetal anomaly. The age range of patients who met the inclusion criteria was shown in Table 1
with age range of 26–30 years having the highest frequency while 18 years and below has the lowest
frequency. Mean CRL and gestational age are 68.61 ± 13.22 mm and 12.76 ± 1.08 weeks respectively.

 
Table 1: Mean and ranges of the variable in the study

Variables Mean ± SD      Median                Range

Maternal Age (yrs.)  29.77 ± 5.67        29.00      18.00 - 49.00

Crown-rump-length (mm) 68.61 ± 13.22       70.10      45.00 - 84.00

Gestational Age (wks.) 12.76 ± 1.08        13.00       11.00 – 14.00

Nuchal Translucency thickness (mm) 0.92 ± 0.23         0.90          0.40 – 2.00

 

Reliability and Agreement of nuchal translucency measurement.

Measurement of nuchal translucency thickness shows excellent reproducibility and reliability with
intraclass correlation coe�cient of 0.994 within sonographers and 0.989 between sonographer (Tables 2
and 3). Also, Bland Altman plot shows no trend below and above the mean difference line (± 1.65) which
suggest good agreement between measurements. Also, to test for proportional bias, a linear regression
was run on the mean difference and a p-value of 0.858 was obtained which also con�rm lack of bias
among the two sonographers.

Table 2
Intraclass Correlation Coe�cient for single sonographer

Intraclass Correlation Coe�cient for single sonographer

  Intraclass
Correlationb

95% Con�dence Interval F Test with True Value 0

Lower
Bound

Upper
Bound

Value df1 df2 Sig

Single
Measures

.988a .970 .995 169.048 18 18 .000

Average
Measures

.994c .985 .998 169.048 18 18 .000
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Table 3
Interclass Correlation Coe�cient between two Sonographers

Interclass Correlation Coe�cient for two sonographers

  Interclass
Correlationb

95% Con�dence Interval F Test with True Value 0

Lower
Bound

Upper
Bound

Value df1 df2 Sig

Single
Measures

.978a .945 .992 91.781 18 18 .000

Average
Measures

.989c .972 .996 91.781 18 18 .000

 

Relationship between NTT, FGA and CRL.

The relationship between NTT and FGA in the studied population was linear as depicted in the scatter
diagram (Fig. 2). A linear regression model �ts the data with the relationship being de�ned by the
regression model equation which is as follows:

Nuchal Translucency Thickness (NTT) = 0.164 x FGA − 1.174. Eq. 1

Also, the relationship between Nuchal translucency thickness and crown-rump-length was linear as
depicted in scatter diagram (Fig. 3). Also, a linear regression model �ts the data and the following model
equation was generated:

NTT = 0.015 x CRL – 0.129. Eq. 2

From the percentile chart (Tables 4 and 5), nuchal translucency thickness was found to increase as fetal
gestational age increases. The mean NTT from this study was 0.92 ± 0.23 mm while NTT value increases
from 0.60 ± 0.07 mm at 11 weeks of gestation to a value of 1.17 ± 0.14 mm at 14 weeks of gestation. In
the same way, there was also a linear increase in nuchal translucency thickness with increase in crown-
rump-length (CRL) with median NTT increasing from 0.60 mm at CRL of 45 mm to 1.17 mm at CRL of
85 mm.
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Table 4. Percentile chart of Nuchal
Translucency (NT) and Gestational Age (GA)

GA (wks.) ↑

/NT (mm)↓

11 12 13 14

5th

 

0.50 0.70 0.80 1.00

25th

 

0.60 0.70 0.90 1.03

50th

 

0.60 0.80 0.90 1.17

75th

 

0.69 0.80 0.93 1.27

95th 0.70 0.90 1.00 1.43

 

Table 5
Percentile chart of NT and CRL

CRL(mm)
↑

NT
(mm)↓

45 50 55 60 65 70 75 80 85

5th 0.40 0.50 0.52 0.68 0.70 0.72 0.82 0.83 1.00

25th 0.55 0.59 0.60 0.70 0.73 0.80 0.90 0.90 1.06

50th 0.60 0.60 0.70 0.80 0.80 0.90 0.90 0.93 1.17

75th 0.62 0.70 0.79 0.80 0.80 0.90 0.97 1.00 1.28

95th 0.72 0.70 0.85 0.83 0.90 0.97 1.00 1.27 1.43

 

Relationship between maternal age and NTT

Pearson product moment correlation was used to determine the relationship between the maternal age
and nuchal translucency and a value of r = 0.055 was obtained which shows a very weak but positive
relationship existing between them. This is supported by a scatter plot of nuchal translucency with
maternal age which shows no pattern. (Fig. 4)
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Discussion
Congenital anomalies have been found to be the major cause of neonatal mortality and morbidity in
developing countries of which Nigeria is among (20). According to Ndibazza et al,(21), an estimated
7.9 million children are delivered with major congenital anomalies yearly while the prevalence increasing
from 3% in 2008 to 4.4% in 2013 (22). This alarming rate of fetal anomaly calls for concerted effort in
curbing such a menace. Early screening of fetus for anomaly becomes imperative as early identi�cation
of such anomaly could alter the obstetric management of fetus for a better outcome. Nuchal
translucency screening has proved effective in the identi�cation of fetus that are at risk of congenital
anomalies.

In our study, the mean, median and ranges of maternal age, CRL, FGA and NTT are presented in Table 1
with mean maternal age being 29.77 ± 5.67 years while mean CRL, FGA and NTT are 68.61 ± 13.22 mm,
12.76 ± 1.08 wks. and 0.92 ± 0.23 mm respectively.

Also, from our study, booking at 14 weeks of gestation has the highest frequency while that of 11 weeks
of gestation has the lowest frequency. This goes to support the �nding of Atombosoba et al, (23) who
found that most women book late for antenatal which implies that at the time of booking, most fetal
anomalies must have gone beyond redemption, thus increase number of children with birth defect in
developing countries (23). Reference range values of median NTT obtained from our study ranges from
0.60 ± 0.07 mm at 11 weeks of gestation to 1.17 ± 0.14 mm at 14 weeks of gestation while the 95th
percentile value range was 0.7 mm at 11 weeks of GA and 1.43 mm at 14 weeks of GA. Furthermore, 95th
percentile value for CRL ranges from 0.72 mm at CRL of 45 mm to 1.43 mm at CRL of 85 mm. This is
similar with �ndings of Barati et al, and Sharifzadeh et al, (13, 24), who noted increase in NTT with increase
in both FGA and CRL.

Ethnicity has been a factor in the variations of NTT across different sampled populations. This was
supported by Chen et al (25) who stated that differences noted in the NTT from different studied
population should be attributed to difference in race. Findings from our study shows that at 13 weeks GA,
the 95th reference values ranges from 0.70 to 1.43 mm while the 95th reference values from study by
Sharifzadeh et al, (13) ranges from 1.0 to 2.19 mm. When these studies were subjected to statistical
analysis, it showed statistically signi�cant difference between the two studied groups with p- value 0.046.
This could be attributed to the difference in the morphology of the populations studied. This is also in line
with the �ndings of Spencer et al, (26) who noted that NTT in Afro-Caribbean women were 0.064 mm
lower on average than that in Caucasian women while it is 0.045 mm lower than that in South Asian
women.

Results from this study shows that there is positive but very weak correlation between maternal age and
nuchal translucency. The implication of this is that maternal age has no in�uence of the thickness of
nuchal translucency. This, also, conforms to the �nding of Oloyede et al, (3) and Barati et al, (23) who
found no signi�cant relationship between maternal age and nuchal translucency thickness.
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Conclusion
Fetal nuchal translucency thickness has been found to increase with both fetal gestational age and
crown-rump-length. There is no signi�cant relationship between fetal nuchal translucency thickness with
maternal age while statistically signi�cant difference was noted between our study and that of
Sharifzadeh et al (13) done-on Caucasians. Therefore, a population speci�c reference range value of
nuchal translucency thickness among pregnant women of Igbo origin was generated.

Recommendations
We recommend that adequate sensitisation should be made so that pregnant mothers will know the
bene�t of early registration for antenatal clinic.

Abbreviations
NTT: Nuchal translucency thickness

FGA: Fetal gestational age,

LMP: Last menstrual period,

CRL: Crown rump length,

MRI: Magnetic resonance imaging
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Figure 1

Sonogram of Fetal Nuchal Translucency Thickness Measurement.
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Figure 2

Scatterplot of Nuchal translucency with Fetal Gestational Age
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Figure 3

Scatterplot of Nuchal Translucency with Crown-Rump-Length.



Page 15/15

Figure 4

Scatterplot of Nuchal Translucency with Maternal Age


