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Abstract Absence or hypoplasia of fetal nasal bone
(AHNB) in the first or second trimester scans, with
increased risk for trisomy 21 has been shown in many
studies. In view of reports of ethnic difference in the size of
the nasal bone the usefulness of its evaluation in Indian
women is desirable. All pregnant women presenting to the
Genetic Clinic from Jan 2012 through April 2014 with
ultrasound finding of absent or hypoplastic nasal bone, in
either first or second trimester of pregnancy were
prospectively enrolled in the study, after obtaining
informed consent. Nasal bone hypoplasia was defined as
nasal bone length less than 2.5th percentile for the period
of gestation. The presence of other associated soft markers
for aneuploidies along with result of biochemical screening
was also recorded. All the patients were counseled for the
appropriate invasive testing. Chorionic villi or amniotic
fluid cells were analyzed using FISH studies for chromo-
some no. 13, 18, 21 and sex chromosomes and also cul-
tured for the complete karyotype. The gestational age
varied from 11 to 22 weeks, with the majority being
between 17 and 20 weeks. The cohort of 92 patients was
divided into five groups: Group 1: Isolated hypoplastic
nasal bone with low risk in biochemical screening and no
additional soft marker—30 cases (32. 6 %); Group 2:
Isolated absent nasal bone—25 cases (27.1 %); Group 3:
AHNB with additional ultrasound markers—29 cases
(31.5 %); Group 4: Absent nasal bone (ANB) with high
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risk in biochemical screening with no other ultrasound
abnormality—7 cases (7.6 %); and Group 5: ANB with
additional ultrasound findings and abnormal biochemical
screen (1 case). The karyotype in 20 (21.7 %) of 92 cases
was abnormal. In group 1 three cases (10 %) had chro-
mosomal abnormalities—47, XXX; mosaic 45, X; 47,
XXY. In group 2, three (12 %) cases had trisomy 21. In
group 3, 12 (41.3 %) cases had chromosomal abnormal-
ity—trisomy 21 (10), derivative 22 (1), triploidy (1). In
group 4 trisomy 21was present in two (28.5 %) cases. The
one patient in group 5 had a normal fetal karyotype. The
present study shows that isolated absent/hypoplastic nasal
bone was associated with chromosomal disease in 10-12 %
of cases. However, cases where AHNB was associated with
ultrasound anomalies, or with high risk biochemical studies
yielded abnormal chromosomes in a significantly larger
number of patients (41.4 and 28.5 % respectively). It is,
therefore, recommended that this group should always be
analyzed for chromosomal abnormalities. Recent studies
suggest that nasal bone length may be smaller in fetuses in
Indian women. If standards derived in Indian women are
used, the yield of chromosomal abnormalities may be
greater.

Keywords Absent nasal bone - Hypoplastic nasal bone -
Aneuploidy - Invasive test - Amniocentesis

Introduction

Nasal root depth is abnormally short in Down syndrome
patients by anthropometric studies in approximately 50 %
of cases [1]. Nasal bones are easily identifiable markers on
genetic sonograms. The association of absence or hypo-
plasia of fetal nasal bone (AHNB) in the first or second
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trimester scans, with increased risk for trisomy 21 has been
shown in many studies [2-10]. However, with advancing
gestation the nasal bone is more frequently visible in tri-
somy 21 fetuses, although it is frequently hypoplastic as
compared to normal fetuses [4, 7, 8, 11]. Inclusion of fetal
nasal bone in first trimester screening, which includes
maternal age, assessment of serum free f-human chorionic
gonadotropin (B-hCG) and pregnancy associated plasma
protein- A (PAPP-A) and ultrasound markers like nuchal
translucency (NT) and fetal heart rate (FHR), increases the
performance of the screening test for detecting aneuploi-
dies [12].

Nasal bone hypoplasia has been defined arbitrarily in
many ways. These includes nasal bone length less than
10th centile [4], less than 2.5th centile [7, 13], less than
2.5 mm [8, 11], and biparietal diameter to nasal bone
ratio >10 or 11 [14, 11]. There have been reports of dif-
ferences in fetal nasal bone length in fetus of different
ethnicities. There are studies which indicate that fetal nasal
bone length is shorter in Indian population when compared
with other ethnicities [15] We studied 92 Indian women
with the ultrasound feature of absent or hypoplastic nasal
bone, in whom chromosomal studies had been done, to
determine its association with chromosomal abnormalities.
The effect of ethnic difference on the outcome was also
examined.

Materials and Methods

All pregnant women presenting to the Genetic Clinic from
Jan 2012 through April 2014 with ultrasound finding of
absent or hypoplastic nasal bone in either first or second
trimester of pregnancy were prospectively enrolled in the
study, after obtaining informed consent. The criteria to
consider nasal bone hypoplasia was nasal bone length less

than 2.5th percentile for the period of gestation as descri-
bed by Cicero et al. [8]. Concurrently, the values of
hypoplastic nasal bone length were matched with the
available Indian standards [15]. The ultrasound images of
the nasal bone were analyzed to confirm that nasal bone
had been measured correctly, as the cases were analyzed by
different sonologists. The presence of other associated soft
markers for aneuploidies, along with results of biochemical
screening was also recorded. The biochemical screening
included the first trimester, triple or quadruple tests. All the
patients with either an isolated hypoplastic nasal bone or
with presence of additional ultrasound features or bio-
chemical markers were counseled for the appropriate
invasive testing which included chorionic villus sampling
or amniocentesis. Chorionic villi or amniotic fluid cells
were analyzed using FISH studies for chromosome no. 13,
18, 21 and sex chromosomes and also cultured for the
complete karyotype.

Results

Ninety-two cases were enrolled. The gestational age varied
from 11 to 22 weeks, with the majority of cases between 17
and 20 weeks. All the cases enrolled were of Asian Indian
origin. Seven (7.6 %) of the cases had absent nasal bone
diagnosed in the first trimester and the rest (85) were
diagnosed in the second trimester (13-22 weeks). Of the 85
patients in second trimester 45 had absent nasal bone and
40 had hypoplastic nasal bone.

For analysis the cohort of 92 patients was divided into
five groups as shown in Table 1. The karyotype in 20
(21.7 %) of 92 cases was abnormal. The karyotypic
abnormality in each group (Table 1). Seven cases in first
trimester, two cases were diagnosed with trisomy 21. One
of the two abnormal cases had increased NT and the other

Table 1 Groups of patients with absent/hypoplastic nasal bone and the associated chromosomal abnormalities

Group  Nasal bone absent/ Additional ultrasound  Biochemical = No. of cases  No. of abnormal  Type of karyotype
hypoplastic findings screening cases abnormalities

1 Isolated hypoplastic Nil Low risk® 30 (32.6 %) 3 (10 %) 47,XXX (1); mosaic 45,X(1);
nasal bone 47,XXY (1)

11 Isolated absent nasal ~ Nil Low risk 25 (27.1 %) 3 (12 %) Trisomy 21 (3)
bone

III Absent/hypoplastic Present® Low risk 29 (31.5 %) 12 (41.3 %) Trisomy 21(10); derivative
nasal bone 22(1); triploidy (1)

v Absent nasal bone Nil High risk® 7 (7.6 %) 2 (28.5) Trisomy 21 (2)

\Y% Absent nasal bone Present High risk 1 0 Nil

% The additional ultrasound markers were echogenic intracardiac focus, choroid plexus cyst, ventriculomegaly, renal pelviectasis, single
umbilical artery, congenital talipesequinovarus, bilateral sandal gap, increased nuchal fold thickness and echogenic kidneys

 Low risk—the adjusted risk in either first trimester, triple or quadruple test for trisomy 21 is < 1:250 and for trisomy 13/18 is < 1:100

¢ High risk—the adjusted risk in either first trimester, triple and quadruple test for trisomy 21 is > 1:250 and for trisomy 13/18 is > 1:100
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Table 2 Comparison of the nasal bone length (5th centiles)—Indian
and western standard

Gestation  Indian standard Western standard Current
(wks) (mm) 5th centile (mm) 5th centile study (5
cases)

16 2.49 34 3.0

17 2.7 4.0 32

18 34 4.3

19 3.8 5.0 4.0

20 4.05 5.2 4.2

21 4.2 5.6 4.5

22 44 5.8

case had increased NT with tricuspid regurgitation and
absent flow in ductus venosus.

Evaluation of values of nasal bone length by comparing
with both the Western and Indian data revealed that in 5
cases, the nasal bone length was small by Western stan-
dards, however by Indian charts the value was normal for
the gestational age (more than 5 centile). The amniotic
fluid culture analysis showed normal karyotype in all the 5
cases (Table 2).

Discussion

Screening for Down syndrome and other aneuploidies by
using ultrasound markers is an important part in prenatal
fetal evaluation. The present cohort of 92 patients, included
pregnancies with absent and hypoplastic nasal bone in both
first and second trimester.

The cohort was divided into five groups so as to better
define the association between absent/hypoplastic nasal
bone in presence or absence of associated anomalies and
low/high risk results in biochemical screening.

Category A included cases with isolated hypoplastic
nasal bone with no associated ultrasound anomalies and
low risk in biochemical screening. This group encom-
passed 30 cases. Three cases revealed sex chromosomal
abnormalities (10 %): 47, XXX; mosaic 45, X; 47, XXY.
Association of AHNB nasal bone with sex chromosome
abnormalities has been described previously in many
studies [8].

Category B comprised cases with absent nasal bone with
no associated ultrasound abnormalities and low risk in
biochemical screen. This cohort of 25 patients revealed
chromosomal abnormality (trisomy 21) in 3 cases (12 %).
This finding is consistent with many previous studies [2—
10].

The third category C included 29 cases with AHNB with
additional ultrasound abnormalities but with negative bio-
chemical screening results. Twelve cases (41.3 %) showed

compound chromosomal aberrations like trisomy 21 (10),
derivative 22 (1) and triploidy (1).

Category 4 involved cases with AHNB with high risk in
biochemical screen however there were no added ultra-
sound abnormalities. This group included 7 cases out of
which 2 cases were diagnosed with trisomy 21 (28.5 %).

The last category 5 involved one case with absent nasal
bone with additional ultrasound findings (choroid plexus
cyst) and high risk in biochemical screen which unex-
pectedly demonstrated normal karyotype. The pregnancy
was continued further and obstetric ultrasound later in the
gestation did not show any abnormality. Post delivery
follow up has not been done.

The finding of sex chromosome abnormalities in our
group of patients with isolated hyoplastic nasal bone drives
one to contemplate whether non invasive prenatal testing
(NIPT) can be offered to these couple as the next level
screening test. The detection rate of NIPT for sex chro-
mosome abnormalities is 90-93 % only [16].

The study shows that almost 85-90 % cases of isolated
AHNB are observed with normal chromosome which
provides great deal of reassurance to the couple.

Recent studies have established that nasal bone length is
smaller in Indian women [15]. The current cohort of
patients included 5 cases where nasal bone length was less
than 5th centile for the gestation according to Western
standards but the values were normal for the gestation by
Indian standards. Usage of Indian criteria for nasal bone
length evaluation could have averted the invasive proce-
dures in these cases. This further reinstates that Indian
standards must be used before subjecting the pregnant
women to an invasive procedure, which are associated with
risk of miscarriage. This would enhance the yield of the
invasive tests.

Conclusion

The present study shows that isolated absent/hypoplastic
nasal bone was associated with chromosomal disease in
10-12 % of cases. However, cases where AHNB was
associated with ultrasound anomalies, or with high risk
biochemical studies yielded abnormal chromosomes in a
significantly larger number of patients (41.4 and 28.5 %
respectively). It is, therefore, recommended that this group
should always be analyzed for chromosomal abnormalities.
Furthermore, if Indian standards derived for nasal bone
length are used, the yield of chromosomal abnormalities
would be greater.
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