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Abstract

Objective: The aim of this study was to determine the relationship between the ratio of biparietal diameter to nasal bone length and
gestational weeks at the second trimester of pregnancy.

Methods: We evaluated consecutively fetuses referred to our facility between 15 and 22 weeks’ gestation for perinatal sonography
and amniocentesis because of an increased risk of aneuploidy. Anatomically normal and euploid 505 fetuses were included in the
study. A detailed structural survey, biometric measurements, and measurement of the nasal bone were obtained before the amnio-
centesis procedure. The distribution of fetal nasal bone length between 15-22 gestational weeks was established and their percentiles
were calculated. The ratio of biparietal diameter to nasal bone length was calculated for each case.

Results: The mean nasal bone length for 15 to 22 week`s gestation was 3.21±0.41, 3.45±0.52, 3.81±0.58, 4.17±0.68, 4.42±0.66,
4.89±0.89, 5.35±0.90 and 5.84±1.02 mm respectively. A significant positive correlation was also found between the nasal bone
length and the gestational week (Nasal bone length = -2.485+0.370xGestational week (r2=0.50; p<0.001)). The mean biparietal
diameter/nasal bone length ratio was 9.94±1.56 and did not progressively increase with advancing gestational age.

Conclusion: The ratio of biparietal diameter to nasal bone length remained constant at 15-22 gestational weeks.

Keywords: Nasal bone length, gestational week, the ratio of biparietal diameter to nasal bone length.

Bipariyetal çap›n burun kemi¤i uzunlu¤una oran›

Amaç: Çal›flmam›zda gebeli¤in ikinci trimesterinde bipariyetal çap›n burun kemi¤i uzunlu¤una oran›n›n gebelik haftas› ile iliflkisini de-
¤erlendirmeyi amaçlad›k. 

Yöntem: Gebeli¤in 15-22 haftalar› aras›nda perinatal ultrasonografi ve amniosentez için sevk edilen normal kartyotipli ve anomalisi
olmayan 505 fetus çal›flmaya dahil edildi. Fetal biyometri ve burun kemi¤i ölçümleri amniosentez ifllemi öncesinde elde edildi. Ölçüm-
lerle birlikte fetal yap›lar ayr›nt›l› olarak de¤erlendirildi. Burun kemi¤i uzunlu¤unun 15-22 gebelik haftalar› aras›nda da¤›l›m› ve yüz-
delik de¤erleri ç›kar›ld›. Her fetus için bipariyetal çap›n burun kemi¤i uzunlu¤una oran› bulunarak gebelik haftas› ile olan iliflkisi de-
¤erlendirildi. 

Bulgular: Gebeli¤in 15-22 haftalar› aras›nda ortalama burun kemi¤i uzunlu¤u s›ras›yla 3.21±0.41, 3.45±0.52, 3.81±0.58, 4.17±0.68,
4.42±0.66, 4.89±0.89, 5.35±0.90 ve 5.84±1.02 mm olarak saptand›. Burun kemi¤i uzunlu¤unun gebelik haftas› ile birlikte lineer ola-
rak artt›¤› ve bu korelasyonun anlaml› oldu¤u bulundu. Burun kemi¤i uzunlu¤u ile gebelik haftas› aras›ndaki lineer regresyon analizi
ile regresyon denklemi flu flekilde oluflturuldu: Burun kemi¤i uzunlu¤u = -2.485+0.370xGebelik haftas› (r2=0.50; p<0.001). Fakat ge-
belik haftalar› ile bipariyetal çap›n burun kemi¤i uzunlu¤una oran›n›n anlaml› olarak de¤iflmedi¤i (p>0.05) ve bipariyetal çap›n burun
kemi¤i uzunlu¤una oran›n›n ortalama 9.94±1.56 oldu¤u bulundu. 

Sonuç: Bipariyetal çap›n burun kemi¤i uzunlu¤una oran› gebeli¤in 15-22 haftalar› aras›nda sabit de¤er göstermektedir.

Anahtar Sözcükler: Burun kemi¤i uzunlu¤u, gebelik haftas›, bipariyetal çap›n burun kemi¤i uzunlu¤una oran›.
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Introduction
Nasal bone begins to develop as two sepa-

rate structures from neural crest cells at sixth

gestational week. Both structures ossify

through intramembranous ossification. It can

be seen by ultrasonography after the 10th ges-

tational week.1,2 The experience of physician

using ultrasonography, device quality, the

appropriateness of the plan examined, oligohy-

dramnios, obesity, fetus position and gestation-

al week may affect examination quality.3

It was shown in previous studies that detect-

ing non-existence or hypoplasia of nasal bone

is an effective method for scanning chromoso-

mal anomalies.4,5 Langdon Down stated in 1866

that nasal bone shortness is a common charac-

teristics of patients with Trisomia 21 and then

this syndrome is named after him later.6 It was

reported that 60% of fetuses with non-existence

or hypoplasia of nasal bone in between 14th

and 25th gestational weeks had Trisomia 21 and

that the rate of hypoplasia occurrence in those

with euploid was 1.4%.2 Cicero et al. defined in

their studies performed on 1046 pregnants

between 15th and 22nd gestational week that

the nasal bone hypoplasia is the nasal bone

length (NBL) below 2.5 mm. Nasal bone

hypoplasia rates were 61.8% in fetuses with

Trisomia, 3.3% in fetuses with chromosomal

anomalies and 1.2% in normal fetuses.7

Bunduki et al. reported in their study per-

formed on pregnants between 16th and 24th

gestational weeks that nasal bone hypoplasia is

the NBL below 5th percentile and specified the

sensitivity for Trisomia 21 as 59.1%.8

Determining non-existence or hypoplasia of

nasal bone is accepted as an effective method

today for scanning chromosomal anomalies.

While it is required to know nasal bone lengths

as to weeks in order to detect nasal hypoplasia,

other non-changing rates supporting this find-

ing are also required.4

In this study, nasal bone length and the

change of rate of biparietal diameter to nasal

bone length (BPD/NBL) according to gestation-

al week for fetuses with normal karyotype and

no anomaly were researched and the relation-

ship between them were analyzed.

Method
The study was performed on 584 pregnants

who were examined by perinatal ultrasonogra-

phy and than had karyotype analysis in

between 01.01.2006 and 01.07.2010. Last men-

struation date for pregnancy week, head-back

distance at first trimester for those with

unknown menstruation date or biparietal diam-

eter measurements at second trimester were

based on. Those with structural defect or kary-

otype anomaly, multiple pregnancies, those

who gave stillbirth, those with early membrane

rupture and intrauterine growth retardation

and with systemic disease were excluded from

the study. The study group was formed of 505

single pregnancies with normal karyotype

analysis and not having congenital anomaly

that were chosen prospectively in between

their 15th and 22nd gestational weeks. 79 preg-

nancies were excluded from the study. The rea-

son for excluding them was that structural

anomaly was found in 34 of these pregnancies,

chromosomal anomaly was found in 33 of them

(also there was structural anomaly in 12 fetus-

es) and missed abortus found in one of them,

and also five pregnants due to systemic dis-

eases were excluded from the study and six

pregnants due to not having follow-up.

Ultrasonographic measurements were per-

formed via General Electric Voluson 730 (USA)

ultrasonography device with a transabdominal

approach (2-7 MHz) by a single operator.

Biometric evaluation of the fetus was per-

formed. Fetal biometry and nasal bone mea-

surements were obtained before amniocente-

sis. BPD measurement was performed by tak-

ing the distance from posterior edge of frontal

parietal bone to interior surface of posterior

parietal bone on cranium axial plan where thal-

amus, cavum septum pellucidum and third ven-

tricle are seen together. Nasal bone was imaged
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with low brightness adjustment and 45 or 135

degree angle within the area where maxilla and

frontal bone are limited in the plan where jaw

and lips of fetus are displayed on midsagittal

facial profile. Measurements were done as the

maximum length between upmost and lower-

most ends of nasal bone. The average value was

obtained by performing these measurements

twice. BPD/NBL rate was calculated for each

fetus. Lengths and rates were compared with

gestational week.

Patient data were analyzed by SPSS 11.5 soft-

ware (SPSS Inc., Chicago, IL, USA). Pearson

Correlation test, Regression analyzes and

descriptive statistical analyses were performed.

One-way variance analysis (One-way Anova)

and Post Hoc comparison test were performed

by Tukey’s HSD method. Results were evaluat-

ed at p<0.05 significance level within 95% con-

fidence interval.

Results
505 pregnants complying with research cri-

teria were included into our study. Age range of

these pregnants was 18-47, and the mean age

was 34.41±5.10. Gestational week range was 15-

22 for the study, and mean gestation week was

found as 17.84±1.80. Mean NBL was 4.12±0.94

mm and BPD was 39.93±5.94 mm.

It was found in our study that NBL increased

linearly with gestational week (GW) and this

correlation was significant. The regression

equation between NBL and GW was found as

NBL = -2.485 + 0.370 x GW (r2=0.50; p<0.001) by

linear regression analysis (Diagram 1). NBL

At 95% confidence interval

GW N Average Std. Dev. Std. Error Lower limit Upper limit Minimum Maximum

15 21 3.21 0.41 0.09 3.01 3.39 2.5 4.1

16 104 3.45 0.52 0.05 3.35 3.56 2.4 4.7

17 141 3.81 0.58 0.05 3.71 3.91 2.5 5.4

18 84 4.17 0.68 0.08 4.03 4.32 2.5 6.0

19 58 4.42 0.66 0.09 4.25 4.59 3.2 6.3

20 43 4.89 0.89 0.14 4.62 5.17 2.8 6.9

21 31 5.35 0.90 0.16 5.02 5.68 3.2 7.0

22 23 5.84 1.02 0.21 5.40 6.28 3.8 7.8

Total 505 4.12 0.94 0.04 4.04 4.20 2.4 7.8

Table 1. NBL measurements according to gestational week within 95% confidence interval.

Diagram 1. Nasal bone length according to gestational
week.

Diagram 2. Nasal bone length according to biparietal
diameter.

BKU
Linear BKU

BKU
Linear BKU
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measurements according to gestational week

within 95% confidence interval are given in

Table 1 and percentile distributions are given in

Table 2. The regression equation between NBL

and BPD was found as NBL = -0.529 + 0.116 x

BPD (r2=0.54; p<0.001) by linear regression

analysis (Diagram 2). It was seen that nasal

bone length displayed most correlation with

BPD in between 15th and 22nd gestational

weeks.

It was observed in our study that nasal bone

length displayed diversity significantly among

groups formed according to the gestational

weeks. However, BPD/NBL rate did not change

significantly (P>0.05) and mean BPD/NBL rate

was 9.94±1.56 (Diagram 3). When 11, 12 and 13

were taken as the limit value of BPD/NBL for

scanning, false positivity rates were found as

21.8%, 10.5% and 4.2%, respectively.

Discussion
In our study, it was found that nasal bone

length increases linearly with gestational week

(r2=0.50) and it was averagely 4.12±0.94 mm.

Guis et al. reported in their study that mean

nasal bone length was between 4 and 12 mm

and it displayed an increase linear with gesta-

tional week (r2=0.68).9 Sonek et al. measured

nasal bone length in 3537 pregnancies in

between 11th and 40th gestational weeks and

reported that this length displayed a positive

correlation with gestational week (r2=0.77).10

Bunduki et al. found mean nasal bone length as

6.9±1.29 mm in their study performed on 1631

fetuses between 16th and 24th gestational

weeks and stated that there was a linear

increase with gestational week.8 Yayla et al.,

Naraphut et al., and Sutthibenjakul et al. report-

ed that nasal bone length increased linearly

with gestational week.3,11,12

The relation level between NBL and GW

(r2=0,43) found in the study of by Jung et al. on

3019 fetuses in between 16th and 28th gesta-

tional week was similar to our study.13 Nasal

bone length was shorter in our study than

found in other national studies. It is considered

that this is caused by high risky pregnancies

forming the study group, and technical, ethnical

and racial differences (Table 3). In fact, Zelop et

al. reported that nasal bone length may vary

among ethnical origin and races.14 Also we

could not compare properly the studies of

Yayla et al. and Yal›nkaya et al. performed on

NBL in our study.3,15 The reason was that both

study groups (polyclinic patients without kary-

otype anomaly risk) and studied gestational

weeks (11-39 GW) and (11-41 GW) were differ-

ent and mean NBL and percentile values

according to gestational weeks were not ana-

lyzed in these studies.

Bromley et al. measured nasal bone length

of 239 fetuses with high risk in between 15th

and 20th gestational week and found that the

rate of BPD/NBL did not change with gestation-

al week and only one limit value could be used.

GW Percentiles

5 50 95 

15 2.5 3.2 4.1

16 2.7 3.4 4.4

17 3.0 3.8 4.8

18 3.0 4.2 5.3

19 3.3 4.4 5.5

20 3.4 5.0 6.5

21 3.5 5.2 7.0

22 3.9 5.9 7.7

Table 2. NBL distribution according to gestational week. 

Diagram 3. The relationship of BPD/NBL rate with ges-
tational week.

BPÇ/BKU
Linear BPÇ/BKU
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Mean BPD/NBL rate in fetuses with normal

karyotype was reported as 8.1±1.4 while it was

11.3±2.0 in fetuses with Trisomia 21 and the dif-

ference was significant. Also, it was reported

that false positivity rates were 22%, 11.5% and

%2 respectively when BPD/NBL rates were 9,

10, 11 and 12.4 Obido et al. found the sensitivity

of scanning Down syndrome as 59% and false

positivity as 15% when BPD/NBL rate was ≥11.16

Tran et al. also stated that BPD/NBL rate was a

significant and independent marker for Down

syndrome.17 In our study, we found mean

BPD/NBL rate as 9.94±1.56 and that it was not

changing with gestational week similar to other

studies. When BPD/NBL limit value for scan-

ning was taken 11, 12, and 13, false positivity

rate was found as 21.8%, 10.5% and 4.2% and

these rates were found high according to the lit-

erature.

Conclusion
Consequently, we found in our study that

nasal bone length increased linearly with gesta-

tional week. However, we found that BPD/NBL

rate was not changing with gestational week

and this rate was 9.9±1.5. We observed that it

could be pathological with 4% false positivity

when BPD/NBL rate was 13 and above. We con-

sidered that fetuses might need more advanced

analyses in diagnosis with this measurement

and above, and the diagnoses in cases with

anomaly should be compared with current

diagnoses in order to do that and secondary

studies are needed to examine them, and the

related rate could be used securely only by

these studies.
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