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ABSTRACT

Introduction: Assessment of the foetus to detect aneuploidies
between 12 to 24 weeks of gestation is an integral part of the
ultrasound scanning. Absence or hypoplastic nasal bone is a
very important marker of foetal aneuploidy. Thus, identifying the
range of foetal Nasal Bone Length (NBL) in normal gestation is
very important to screen for aneuploidies.

Aim: To ascertain the reference range of foetal NBL between 11
to 24 weeks of pregnancy.

Materials and Methods: A multicentre, cross-sectional
study was conducted from November 2018 to April 2020.
After obtaining Ethical approvals from each centre, NBL was
measured in 826 patients between 11-24 weeks of pregnancy.
Transabdominal scans were performed and the data was used
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INTRODUCTION

In pregnancy, the ultrasound scanning is predominantly done
between 12-22 weeks to detect any structural abnormalities [1].
Early detection of abnormalities is better for both the mother and the
foetus. Among the various congenital anomalies, aneuploidies are
the commonly noted [2]. Previously, women >35 years used to be
tested with amniocentesis for aneuploidies [3]. However, testing all
women >35 years with amniocentesis was not practically possible.
Therefore, foetuses were screened for the chromosomal aneuploidies
with various sonographic markers, presence of which increases the
risk of chromosomal abnormalities.

Down syndrome, is the most common chromosomal abnormality in
neonates [4]. Previously, it was detectable in only 20-25% of foetuses
using invasive prenatal diagnosis [5]. Various new tests, including
improvements in ultrasonography and maternal serum biochemical
studies have been reported to improve the sensitivity of screening
[6-8]. Down syndrome is usually characterised by flattening of the
facial profile and a small nose in neonates. On the other hand, first
and second trimester sonography detects absence or hypoplasia
of the foetal nasal bone in children with Down syndrome [9,10].
The detection rate of Down syndrome in second trimester was
reported to be 77.7% with a false positive rate of 0.7% using the
fifth percentile of foetal NBL as a cut-off value [11].

Improvements in ultrasonography made evaluating these properties
easier. Often, in a clinical set up, NBL and Prenasal Thickness (PNT)
are the proposed markers used for screening Down syndrome in
the second trimester [12,13]. During the second trimester, NBL
measurement must be performed at the exact mid-sagittal plane,
with which the vomer is visualised [14,15] and any measurements
obtained from parasagittal and oblique planes do not reflect true
values [14].
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to construct the NBL normogram for this Gestational Age (GA).
Linear regression analysis was used to analyse the relationship
between NBL and Gestational Age. Scatter plots for NBL as
function of GA was constructed. The 5" and 50" percentile
values were calculated for each gestational week.

Results: With one unit increase in GA (weeks), NBL increased
by 0.402 times (r=0.897, p<0.001). Mean NBL was 4.05 mm. The
medians NBL for 12-14 weeks were 2.1-2.5 mm, 15-18 weeks
was 3.0-4.6 mm, 19-21 weeks was 5.3-5.8 mm, 22-24 weeks
was 6.0-6.6 mm.

Conclusion: This study highlights the importance of nasal bone
evaluation in the second trimester of pregnancy to detect foetus
with Down syndrome. Since NBL increases linearly with GA, it
aids detecting the hypoplastic nasal bone at different GA.

Normal foetal NBL values have been established in Caucasian,
African American and South American populations [16-18].
Higher incidence of hypoplasia of nasal bone in foetuses from
healthy Asian mothers using first trimester sonography was
reported [19]. Distinct ethnic differences wherein the incidence
of an absent nasal bone at 11-14 weeks of gestation was higher
in African Caribbean (10.4%) and Asian (6.8%) foetus than in
white (2.8%) [20].

It was observed that measurement of mid-second trimester foetal
nasal bone in the Chinese population was shorter than that in
American and African populations [21]. Thus, the data so far has
reflected an evident impact of race and ethnicity on foetal NBL. This
study aimed to ascertain a reference range for second trimester
NBL in healthy Indian foetus.

MATERIALS AND METHODS

This cross-sectional, record based study was conducted in Sri
Siddhartha Institute of Medical Sciences and Research Centre and
Rajarajeshwari Medical College, Bangalore from November 2018
to April 2020. Institutional Ethical approval was obtained from both
the centers for conducting this study.

Inclusion and exclusion criteria: All pregnant women (11-24 weeks
of gestation) visiting the hospital for antenatal scans were included.
NBL was measured in a total of 826 pregnant women. Those with
abnormal karyotypes, foetal anomalies, foetal death in utero, an absent
nasal bone and structural anomalies in neonates were excluded.

Foetal nasal bone was measured in a mid-sagittal view, following the
method described by Sonek JD et al., [22]. The mid-sagital image
plane of the foetal profile was taken with optimal magnification
and the angle of insonation was 45°-135°. The maximum NBL (in
millimeters) was measured using three independent images and one
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optimum measurement was finally considered for each patient. The
ultrasound machines used were Samsung HS 70, GE Voluson S8.

The GA was calculated by the last menstrual period in women with
certain and regular periods or by a first or early second trimester
biometric scan [23]. In cases in which the discrepancy between
the last menstrual period and sonographic dating was greater than
seven days, the GA was redefined by sonographic assessment [23].
Neonatal outcomes were recorded in all cases and karyotypes were
obtained from amniocentesis results in high risk cases.

STATISTICAL ANALYSIS

Statistical analysis was performed using the Statistical Package for
the Social Science (SPSS) version 15.0 (SPSS Inc., Chicago, IL,
USA). Pearson'’s correlation and linear regression analysis was used
to analyse the relationship between the NBL and maternal age. The
p-value <0.05 was considered statistically significant.

RESULTS 1001

The mean maternal age was 26 years {Standard Deviation (SD):
4.3 years}. Normal nasal bone was measured at 12, 17 and 24 weeks
of GA [Table/Fig-1-3]. With one unit increase in GA (weeks), NBL 8001
increased by 0.402 times (r=0.897, p<0.001). Significantly, positive
correlation was seen between NBL and GA [Table/Fig-4]. The mean
NBL was 4.05 mm with an overall SD of 1.18 mm. The 50" percentile
NBL for each GA are shown in [Table/Fig-5]. The medians NBL for
12-14 weeks were 2.1-2.5 mm, 15-18 weeks was 3.0-4.6 mm, 19-
21 weeks was 5.3-5.8 mm, 22-24 weeks was 6.0-6.6 mm [Table/
Fig-5]. The NBL were comparable to the median values in Chinese
[24] and Japanese [25] populations, as shown in [Table/Fig-6]. Similar 200

[Table/Fig-3]: Normal nasal bone at 24 weeks GA.
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[Table/Fig-4]: Association between mean foetal NBL and GA (11-24 weeks) in the

present study.
NBL: Nasal bone length

Gestational NBL (mm) by percentile
age (weeks) | N 5th 10m | 250 | 50n | 75% | oon | 95t
11 35 | 130 | 142 | 160 | 1.80 | 2.00 | 2.30 | 2.32
12 140 | 150 | 1.60 | 1.80 | 2.10 | 250 | 2.70 | 2.90
13 104 | 1.70 | 1.85 | 210 | 2.40 | 2.88 | 3.00 | 3.28
T - 14 52 | 2.00 | 210 | 2.30 | 2.55 | 3.00 | 3.20 | 351
g:z: gigzgz : . 15 40 | 211 | 232 | 2.93 | 3.00 | 348 | 3.99 | 4.95
' 16 58 | 199 | 2.49 | 800 | 355 | 4.00 | 4.40 | 472
[Table/Fig-1]: Normal nasal bone at 12 weeks GA. 17 28 | 270 | 387 | 430 | 465 | 500 | 500 | 5.00
Ga: Gestational age 18 54 | 298 | 350 | 420 | 460 | 500 | 5.40 | 5.63
19 81 | 405 | 470 | 500 | 530 | 590 | 620 | 6.30
20 49 | 505 | 520 | 560 | 560 | 6.45 | 6.60 | 7.35
21 49 | 460 | 500 | 550 | 580 | 650 | 6.90 | 7.15
22 3 | 160 | 460 | 560 | 6.00 | 6.80 | 7.60 | 8.00
23 42 | 460 | 466 | 515 | 6.20 | 6.80 | 7.10 | 7.36
24 58 | 4.89 | 554 | 630 | 6.60 | 7.28 | 7.80 | 8.05

[Table/Fig-5]: Percentile NBLs for each GA.

comparison was seen North and South Indian population as shown
in [Table/Fig-6].

DISCUSSION

The NBL, an objective measurement, is a useful assessment tool in
clinical practice that varies according to race and ethnicity. Absent/
hypoplastic nasal bone is known to be associated with increased risk
of chromosomal disease in 10-12% of cases. Similar to the second

[Table/Fig-2]: Normal nasal bone at 17 weeks GA.
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50" percentile NBL (mm)
Japanese Chinese South Indian | North Indian

GA population | population population population | Current
(weeks) (25) (24) (21) (26) study
14 ND 2.9 ND 2.9 2.5
15 3.2 3.5 ND 3.2 3.0
16 3.5 41 3.3 3.5 3.5
17 4.5 4.6 3.7 4.2 4.6
18 4.9 5.0 4.2 4.5 4.6
19 5.2 5.6 4.6 4.8 5.3
20 5.8 5.8 4.9 5.0 5.6
21 5.7 6.2 5.3 5.2 5.8
22 6.6 6.7 5.7 5.8 6.0
23 ND ND 6.0 ND 6.2
24 ND ND 6.4 ND 6.6

[Table/Fig-6]: NBL comparison with Asian population and other Indian population.

ND: Not determined

trimester maternal serum biochemical screening tests [25], ultrasound
anomalies were reported in 41.4% of absent/hypoplastic nasal bone
cases, and abnormal chromosomes in 28.5% of cases involving high
risk biochemical studies [26]. Moreover, nasal bone can be easily
visualised and measured in almost all the cases with little training and
expertise, making NBL a marker for foetal aneuploidy detection.

Finding from a recent study by Cicero S et al., showed that Down
syndrome was represented with an absent nasal bone or one shorter
than expected for GA, making it an useful screening tool for Down
syndrome in both first and second trimesters of pregnancy [9,18]. In
agreement with present results, other previous studies of sonographic
examinations [10,16] have shown that NBL increases with GA.

Although the mean NBL after 16 weeks gestation in this study are
similar with those of Sonek JD et al., [22], the observed lengths
are shorter compared with second trimester data from Brazil [16].
The attributable reasons could be due to the pronounced ethnic
variability and the fact that Brazil study was conducted in a selected
population of women >35 years of age.

In this study, successful measurement was achieved in all cases.
Absence or hypoplasia of the foetal nasal bone was the single most
sensitive and specific second trimester marker for Down syndrome,
with a detection rate of 61.8% and a false positive rate of only
1.2% [12]. These detection rates were similar to those of second
trimester maternal serum biochemical screening [25]. Although early
screening of Down syndrome in neonates using NBL is of clinical
importance, the issue of how the ultrasound appearance of nasal
bone translates into what is seen on x-ray and on histomorphological
evaluation is yet to be fully elucidated [18]. However, since these
techniques cannot be used for prenatal screening and assuming
that the ultrasound examination is reproducible, it remains the gold
standard for prenatal screening.

Ideally, such clinically important data must be obtained in a general
population whereas most of the published literature on foetal
NBL throughout gestation are in patients at high risk for foetal
aneuploidy [27,28]. The current study is one among the few that
included normative data from 11 to 26 weeks of gestation in a
general population.

Limitation(s)

Since the data was retrospectively collected in the current study,
clinical implications of results presented in real time needs to be
validated and captured.

CONCLUSION(S)

Present study findings highlight the importance of nasal bone
evaluation in the second trimester which rightly captures both
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the phenomenon of nasal bone absence and in foetus with Down
syndrome it identifies the feature of short NBL than in euploid foetus.
The findings corroborate and support the sonographic assessment
of NBL to prevent early chromosomal abnormalities such as Down
syndrome. The results also highlight subtle, racial differences in terms
of NBL at 50" percentile with other Asian population along with
other Indian patient population. Studies with larger sample size are
warranted to establish the correlation observed in the current setting.
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