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16 to 21 weeks’ gestation at Buri Ram Hospital

Down syndrome (DS) is the common cause of chromosomal anomalies
in newborns. One of the most useful DS screening methods is second
trimester ultrasound (US) examination. Among many ultrasound markers,
short nasal bone length (NBL) which defined as the fifth percentile of
NBL reference range is the powerful US marker for DS screening. Using
three-dimensional (3D) US can help easier acquired mid-sagittal plane for

To generate reference range of fetal three-dimensional nasal bone length
(NBL) at 16 to 21 weeks’ gestation in Thai high risk pregnancies.

A prospective, cross-sectional study in Thai high risk pregnant women
was conducted at 16 to 21 weeks’ gestation. NBL was collected by 3D US.
The ultrasound was performed by one operators (maternal fetal medicine
(MFM) staff). Intraclass correlation coefficient was used to calculate for
intra-observer. Regression analysis was used to determine the association
between NBL and gestational age (GA). Reference ranges of NBL were

196 high risk pregnant women are included. Linear correlation was
observed between NBL and GA (NBL (mm) =-9.91672 + 0.11076xGA (days);
R2 0.82). The fifth percentile of NBL were 2.11 mm at 16 weeks and

NBL were increased with gestational age during 16 to 21 weeks of
gestation in Thai high risk pregnant women. When compare to
two-dimensional US, NBL measured from 3D US is shorter.

fetal nasal bone length, three-dimensional ultrasound, reference ranges,
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NBL measurement.
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represented by percentile values.
Results

increased to 5.69 mm at 21 weeks.
Conclusion
Keywords

high risk Thai pregnant women.
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Fetal nasal bone length by three-dimensional ultrasound in high risk Thai pregnant women during

@ 16 to 21 weeks’ gestation at Buri Ram Hospital

. Wewd

. 918AT3A

. AUEDYEINSTRIATSE

- {39y Nunmdanswndkasiingie
ANYNINTEANAYNNIIN

. fvasdansienin

> ANE1INTEYNIYNMINIUATTA

AN 1 NTBULLIAANITIY

o
a o I3

Fowd fio vidsnensstuasmsenluasss
Hudewidlng

918A534 AD M@Qéﬁﬂiiﬁﬁ@’]&!ﬂﬁﬁg}gﬁw}'
16 &Uani 0 Su aufls 21 &Uansi 6 Su Falgan
nsfnmnuksnvesUszsifounfanineneu
nsansss wardnistuduiusivunnasauay
pwassAmmmhdannemdlulasnausndnady
ANNEEIVDINIHIATSA fE M@ﬂ%ﬂﬂiiﬁmﬂmﬁm@&
e vieRenssAinansnsaaRanses DS 9N
\Fenvonnsnidumnundesgs waz/mieduseiing
#pssfmsnitnuinUndveslastulealuasssd
nou LLaz/ﬁaw@ﬁ@T’mﬁﬁﬁmqmﬂmh 35 Jlu
WAUAARDA

Jfvaeansivnm Ao nsAuUsyananIn
Tuseudl wnes sansensauia Annsiu
AN 3 38UIVYDINNTN (coronal, sagittal e cross
sectional) udanUszanaamiuimnsnluasss

A9 LAUNNSANT IR wazkInA T
N5¥ANIUNNITN Ad afunng 1 318 Fawu
ﬂizmumima%ammmwmmm'%'mﬁa Lagdl
1157aANULI ug1lUATTINAINE AN 191IA A Y
ATTUIUNTNIEDALA?

5N1IANUUIIUIY
Uszans Ae wﬁq&gamiﬁmmﬁmqqﬁm
fyuinisianziiasiitensialastulaunisnly
¥39818A554 16-21 dUa ﬁiﬁnwmmaq‘%%’ué
neudaage Ao wdslnedingsdiiun
fUU3nstanztnasn iensaalasiuleunisn
ﬁiﬁqwmmaﬁ%’mé Faust 1 un57Aa-31 S N.6.2566

nsAndennguineg e unuandh fe 1unds
fapssiuagmsniuasssifidenilne uesssiden
(singleton pregnancy) 818A538 16-21 dUav
faudssgs annsafunwdansienduina
nsganaynnIsnladaaulanuauiauninig
Taswasn9dug vemnsn waziinanisnsaaasidu
Unf Avunruiangudieg19aInn1sauIlag
fmunsesutidAuneadd (@) fiszdu 0.05 waz
ArAnuAaandeufivausuldi 0.05 Tudiuves
AL ENUUINASURAEYBIANEINTEYNAYN
NsNUBIAaYaIgAsIAldIINNIIIUNIWITINT S
dleldvunngunet19vesuiazoyassduda
thansaufy sauadinisdrsesdeyagymedn
$ovay 10 Felifurmandusogisionun 80 518

insesilafililumsiiusausaudoya Usznoude

\A38sTans 1T IRE UL 1 158 Toshiba
Apalio 500 scanner ; RAB 9CV2 probe (6Hz)
Tneinsassansgnansatufinn msans1w e
fvialuszuu 3 89 iethuUssananaluniends
(offline) ¢

Avhmsinuaziunmeanseng avviinms
AUNNEaRIMIA 3 URAT0IUTIUNTEYNIYNNITA
Tnomafiunmazyhudnalumiunssunueless
devan (mid-sagittal) vewmsntuszesdinnsnlald
nsiadeulna wagliyuveslundvigudy
MvanswInkiiiy 45 asd1 Juiinamld waih
WUszaan LAz InAINE1INTEANAYNNITN LY
ASIALUY Offline an15¥aAue1 azvilaedn
AWSans1EIRlusEuy multiplanar @egyilild

U4l 38 atuil 2 wquanau-Asmeu 2566

Vol.38 No.2 May-August 2023



MIasmsmdlsameaiasiny diund yiugd
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

amlunihvemisniu 3 ssunundeuriu vinnsueny
v o@ o 1l
vavasnnlviiuduvedlunilvgfan (2/3 vos
3901%) AnHuHUTUN SN TULNEneY W lA
amwadlunimsnluiunadaglignavesmisn
Jugemyu nwitlduuinansvaslund szl
AMYBRYNMINIULLIFAYINN (Transverse plane)

&)
Dugtied miniwihnisiannuemaynmsnlag
TMINUIHIULA nasion (37 frontal bone WY
mofiu nasal bone) 8191104 AUABEAVBS

ynN13n (distal end of white ossification line)
GRI))

A0 2. Three-dimensional nasal bone length

N1SNTIFOUAMUNINYDIATOD

\P0sdansImATinIsgua wazthgudos
laensatunauTEngInd e waziin1susuuss
syuvlufiamuiiuady dWeldnmilaruauds way
anunsauszanannlataiau

Ein1sfiunIm wazinnueInsEgnagn
30 Instindunisiiunnnszgnaynmsnluassa
waglnN13IAANEINTEYNIYANITARIUNIS
aﬂWﬁuﬁﬁmiausﬂuszﬁuaqmﬁmL’rumam%uﬁm
wagn1sn woznouflsfiuteyadnuanuided
Lefin1susziiuainuiisensslunisinaaiuen
nsznaynnsniuasss WWudiudesas 20 ves
WPWINNFUAIDE WU 16 518 dagiameaining
wUsUsaulun1sin (Intraobserver reliability of
measurement) ABAIUIAILNAN intra-class

correlation coefficients (ICCs)

33535 TUNITY
meiteadsdldnunsiusesaiossaunis
Welunywd mMunnsgunsUfiRnuasessung
AWeiRgatunyed Tsmeruiay3fud nenens
a5 15nua Tuuil 24 Aoy w.m 2565 viaNTS

SUSDINNNTSU555U US 0033.102.1/52

nsnUIIUTINdaya

1. ﬁ’mﬁaﬂéjﬁ%ﬁﬁwmﬁ%Imaﬁmﬁaﬂ
mﬂmjﬂ&gaﬂﬁﬂ‘malmnﬂswﬁmLﬂzj”ﬁ%"ums
wwthadlureigesss 16-21 Uami finsa
LNEUIINNSITY

2. Jm53de vernudusenng ey
mMafudayaniue1Iaynnsn LLﬁ%%@QaNaﬁﬂﬂ%

3. L AUTUAINAIMAIINEIAYNNITNA Y
Sansrwnsauididns IS

Y
~ v

4. Yuiindayanmadlugiudeya

U4l 38 atuil 2 wguaneu-Asmeu 2566

Vol.38 No.2 May-August 2023



R anuennsggnagnnsnluassdlaenisindesansenansudidluinsanlneainandesge 01gasss 16-21 dUai Msswenurayisud
@ Fetal nasal bone length by three-dimensional ultrasound in high risk Thai pregnant women during

16 to 21 weeks’ gestation at Buri Ram Hospital

5 Jania1auwdsysiulunisin
waznisldindesilovesgilozviinsinluauide
(Intraobserver reliability of measurement) lagy
Wiudeyaranueaynmsnimedanseafauils
Tuffthoneideriuiialneiyinniide 1 au Sy
16 318 (AnnduSoras 20 939U TINNTIvY
Havun)

6. ¥NNTINAIANNENIVTIUNTEANALN
manfifivlugrudeyaiomelnednside

7. iudeyanamansratnad,

8. Tufindoyaiaunasduwuuiuiindoya
flagretu Tnedeyaiitnuinnedasndumsniia
walasluleuunfiviniu

9. thfeyaiiléfomuauiianzideyans
GRl Lﬁﬁ]%’]‘lﬁﬂé’ﬂQ@Q‘Uaﬂﬂﬁﬂmﬁjﬂ’sﬂisj@jﬂﬁ]JqJJﬂ‘VHiﬂ
lugrenenssn 16-21 dUan

103N30iNaN15ANWK

a v fa A‘ 1 g 1

NIINNNLEANTNHUAIDYTY

H3deldesureinguszasAvainisidy
Fupouniside nsthdeyaluld uazveauduiio
Tunsvhuuudansgniduaznisiudeya Tdase
lun13U§Lasn15959MTBNEANITNTITAIUAIY
atpsle Tnglifinansynudendeienssfuazmsn
Inedoyannegnslunisasiawasnisiiudoyatzie
Jupnuduuazazdnauenanisfinwiluninsiu

as1adt 1. deyaiialy (n = 196)

nsansedaya

1. Regression analysis d@1%5ULATIZ9%
AMUFURUS ¥1T19918ATIANUAIINEIINTEAN
NN kazaTAUNITANNAUTUSVRINEATTA
LLazﬂ?ﬁﬂﬂﬁ’lﬂi%@ﬂﬁ]&dﬂ%’ﬁﬂ%ﬂ Mnthuhitldan
aunsuas1aduga98198w1nIgIuTeIAILET)
f\muﬂmiﬂﬁiﬂﬂuiwﬂﬂa

2. Mean tay standard deviation &4y
ATV T0YaD8UDINITAT BILATIA kay BMI
Vo3I

3. Frequency Wag percentage #1135
Ainnevideyaiufieguosunsnn wagrivesmian

4. Intraclass correlation coefficient
dmiviaseideyarianuwusysiulunisia
waznsldiaTossiovesgiiogsinnisialuuide
(Intra-observer reliability)

NANIIANG

Hoyaiialy

Tun9idendedd 1ddnanfudeyauay
ANSANIIIATIATIATN IR 196 378
fongindewintu 31.86 (+7.35) T flengassdluiui
fumafunmdansienadiade 18.28 (+1.04) §Unnsi
hwiinvemifeianssdiadseglunusithmiinund
gidnumemdinssidnunjegludminyius
Aadufovas 95 drumsnluassd Fuilfudeya
Adans1we drulugmsnidiudndudsey
Andudenay 52.8 (M15797 1)

Fayanaly

[J v
MUIU (508a3)

1511301 (), mean (+ SD)
918A33A (FUA4A), mean (x SD)
fastiananig (kg/m?)*
pfldnun (Janin)

y3sug

guns

UATIIYELN

QUaTIYTl

AT

J1UNNDTY

¥ay3

31.86 (+7.35)
18.28 (+1.04)
24.31 (£4.37)

186 (95.0%)
3(1.5%)
3(1.5%)
1 (0.5%)
1 (0.5%)
1(0.5%)
1 (0.5%)

U4l 38 atuil 2 wquanau-Asmeu 2566

Vol.38 No.2 May-August 2023



MIasnMsumdlsmeuiaiaziny giuns yisud @9
MEDICAL JOURNAL OF SRISAKET SURIN BURIRAM HOSPITALS

A15197 1. %@gaﬁalﬂ (n = 196) (A)

Hoyainly 39U (Fowaz)
AUV
fswe 103 (52.8%)
Al 64 (32.6%)
YN 29 (14.6%)

ﬂ'J"IﬁJWIEJ\W]?\‘II‘IJﬂ'Ii'Jﬂﬂ’J']SJEJ']'Jﬂiuﬂﬂ
aynmsnluasss

finmsindl 1 au fiddudseaviavduiud  Avsanuidesiuiiferar 95 winfu -0.040 71 0.012
(intraclass correlation coefficient) 0.992 Awasine  Fauanslsiifiud g nfiaauiiisansslunisin
Aedtvesdieya (mean difference) -0.025 Tnefl  ustazada (el 2)

15199 2. Intra-observer variability of operator1 (O1)

Operator ICC (95% CI) Mean difference (95% Cl) p-value

01 0.992 (0.990 - 0.994) -0.025 (-0.040 - 0.012) 0.15

mwauwussmqNﬂqwmqnsuﬂn
Quﬂﬂqiﬂluﬂiiﬂlta“aqﬁlﬂiiﬂ

mﬁammmauwuﬁﬂuhmLau (linear A1UEINTERNIAYNNISA (Hadiuns)
correlation) nanfAe ANNYIINTEANIYNNITN = -9.91672 + 0.11076 x mqﬂﬁiﬁ ()
1IUINTUAINBIYATIA ML UTUBY 19311l Faaun15ANUFUNUS T Auwl uglu

d1Agn19ad@ (p<0.001) wazalulsawans  M1SUIEeLN 0.82 (R* 0.82, p<0.001) (ANl 3)
aunsaNduusle fedl

8
7 ®e
6 ': '.
B 5 i 'i .. .'..
24 .o..‘ |
3 e
2
1
0
112 119 126 133 140 147 154

GA (days)
A 3. Scatter plot between NBL (mm) and Gestational age (days)

N15AN®IANENINTERNIYNWU RN LABAIINEIINTERNIYNNITANINDIYATTA b
YIBIYATIARIA 16 Jude 21 AW lnsuanana 939 16 dUami B9 21 dUavi danue1iuiniy
Juaade wWeswuladwazandeauu (13197 3)  mueeasss

Ui 38 atiudl 2 NOUAAL-EIAN 2566 Vol.38 No.2 May-August 2023



Fetal nasal bone length by three-dimensional ultrasound in high risk Thai pregnant women during

@ augInsEgnaynunsntuassdlasnsiafledansedaudflunnsaineanuiegs a1gasss 16-21 dUavi Mlsswenunay3iud

16 to 21 weeks’ gestation at Buri Ram Hospital
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