Original Arficle

=24 llIZ EX =X Nasal Airway WEHOI
A 3XIHEE BN 21

X

F2E FAR} o} B2 e B g
Aol w2 Wy wiwo] 2ol whel 7]Ee] AT
o] v %

lel wlal FlelA B S MF ALY
°l e
Folgth £¢ o8¢ AFEE A8 A

o 1

A, A A, AeA A4S oF] 0}71] Hoh

T2 nasal airway 39} 15 4 2

golgt ¥d 23194 AE 7]'1131 e EE F =

o & d7e M9 78 ngAet A4 28412 nasal airway®] FEE 3244

o= Zﬂ?‘ﬂﬂ 2dg o] g3sto] Hlmal] BuAl AlgE itk

TO R A ME P TR AdEo] odwy Fa& g = d wgA

01 4 o) fxTo s ?:]’8*75.3 784 ag A]

A B 7,994 )2 A% O}Oﬂr/}

2] (Computed Tomograph /| CT)< ]5£ g = Oé% FYGEE o] 83t nasal airway <}
sal airway®] )&, oA F3, G A9

=
[¢]

o
o

X
i
)
i
=]
o
2
=
ox

ae glol A2 FAT 277} el vis) 2 vebg o, vl

AN B Aol fOIR Al e 2

Ao ol glolA APl FUT F317h ol vl 2 hekstow, vl
F Aol vERtA] gk

AFe S eht sho R 298 g4 past v Sk B9

Tl vle) 4P Tl T Bl 24 vebdeh

"N % BE A% BFEE GehRe T go] gdolA T E Aol fARE el thebdeh

FOHEO: 32+ 97, MH 5% w3, nasal airway €l (CHEHX I RIED |sStSIS|K| 2008:24(4) :389-403)

DAIMEL - 228
S=Ciet) XIHE &S Al SEEE MOIA| AMES M7-1 E=0st) XS 24 XIERl 25 &l
E-mail : kmhpeck@hanmail.net
ANESA: 2008 118 282, )AL 20084 128 39, ANKERL: 2008 128 252

CHOIRIIE 2R IS 1ISelSlAl 24 45, 2008 389



5 Foll B3 HHelA

B4, 7154 %O]EH A F44 2
Z 3 A}, o]
9 s}l 55 7]‘_5‘0 olot A&k
= ot Fwgtel e

A7 e Aoz g8 ok

Moss’s 7154 7] 24 (functional  matrix
theory) & &3l F34 8Bt E st 7%
3} #A" AZAe FAQ functional matrix”}
skeletogenic activitys 27 gFrhar 3t 3 o] 2 gk
FH A Nasal airways= Z-5&o|ghe= dhte] 7]
S>3 #HH functional matrix® ©|3E F U=

Aoty whebA Nasal airway H 2 Q] o5

715l FA7F A7A HH TR, obE, 59 9
2 Tol WHEE dod|A Hu ARHo=
functional matrix®l] WH3E XS FHo o=
37F3 Aot YAl FFe w A Aoz Y7e
/\ o]r;}

Nasal airway®| #|4|¢} F4 wat dAye &4
Joll el 1 St B2 AetEe] A7) o] F
oA o} o} 7R =do] H a1 & Aol A}
Aoju*! ol gk ke Ante] § 9o A
Nasal airway’} 8202 #2617 IJE 93
| 2AFo R Qg 1 H A= 49| o s
< A48 E 4 lth Nasal airway2] #4] =
£ Hrlsl= H“?.j © 2 Nasal resistance, Airflow,
Nasoendoscopy, &5 FH WA Al SAH (lateral
cephalometry), — 4ts}  ©FAR (computed
tomography/CT), MRI(magnetic resonance imaging)
5ol AHeE = gt 712 YRR AT7E
2 Nasal airway Z4] =9 H715 98 =2
SE FEAR] ASAR S AFESEE o o] 2
= 11:*1'?‘ ”Vﬂ ASAR & o] &8 AF+=
= 29402 e = 2o

%4 3 & 2old e A}
! 272t wet ASH S g 7 He
Eﬂoﬂ A eE B3t oAyt SAysA At

9,
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olo dtal 3z} AAS} whEAL AL A
o] v} o] A AE2AS AL F Y,
F2Eo FHHA gor], AxAY Az g
B HAHE & Y, 3'}% AR AR
gAto] Aotz el AFAFL TE¢k o] AFE
=3 74&1:11—0]_9),0[%1617 ]_71‘:_9/] 2y =Eual
A AlZAR o H]3] Nasal airway ZEjol] theh &

o Aee JuE Aza 37 €

A keloll el 1.0%- 38%18’]901] HEREENG
A 941%-19.0%°"2 HwA =& WYL E
Holx ¥ IMIF 3 u% ?&%Bﬂ Ealaskdy
HEo] E&49 sttE= ddl B2 754, A
A, Agld EAE op7|eH QD} olelgh WAy
HJEJ zfolof we} 7]E] A o] AFEL F
2 nasal airway 3¢} 15 ¥4 ko] A o
3k A7k el oy mE 24 w gtz

A ek o] mEskt

oo ¥ At M FAHuEA B dud
A2l Nasal airway®] FEE 321 ©5EY
Bl ozl YA FReE AT B
4ot Hlw A8l HoEx A4 g 4
n3re] WAl Nasal airway 3 e} A
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Table I. The number of subjects and age distribution

Experimental group Control group
M :7,F9) M:7, F:6)
Age(year) SD Age(year) SD
Male 21Y 3M 2Y 6M 26Y 11M 3Y ™™
Female 23Y 2M 6Y 4M 24Y M 2Y IM
2. oI gy 2) 32k A A=
Asbsl TEARR] Z o2 A4S DICOM 9%
) HAkst %‘ 9 BEE IS AFHE & -?* 3k Y=
32]—;(},] - 2ZHA ] mE} Nasal airway volume Z ¥ Mimics 10.01, Materialise’s interactive
o] zpol7} YehE 4= 9Jomg A dAE Medical Image Control System, Materialise,
3] Frankfort horizontal plane(FH ¥ H)o] w}=}o] Leuven, Belgium)< o] 83l 3219 dAgd<S
FHol Hms AdkdS LY EA Light Speed - AT Mimies ZRIHE defel FEd
Volume Computed Tomograph, General Electronics. (coronal view)S -3-83F] F T (sagittal view)Z}
Faitfield, USA)ol| $]X|A]7]3L obH e A} 2% ™ A (frontal view) 5 Al 7FA] A& ¢jojujo] 3
BEAel }J’Oﬂﬂ’x]-J F5T A=A g F, 5t A JA DS AsHA Ak
otZo] LIFHEE FI) ootH 2o HoS CT 74l Al nasal airway®] 32+ 274 < <
Algstdt. E9Z2AL gantrye] %7 0, & Gray scale X33} 4391 HU(Hounsfield
120kV, auto mA $3°™, 0.625mm thickness, slice Unit) 37 2438to] masking 249S 8t9
pitch 3, scanning time 43, A]°F (Field of view) nasal airway®] w2|E& 9 7MY 2 HU#
250mm®] %3 t}. (-1024)°1 4] FAE maskol Al AZ2(HU:-700) 2

Fig. 1. Formation of nasal airway and skull 3D image.
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Fig. 2. Reference point.

Fig. 3. Reference plane and nasal airway.
(a) reference plane
(b) nasal airway sectioned by 3 reference planes

Z 2] (HU:226) maskE Boolean operation 7] 5=
H A AT 2 Edit mask”] 52 E3l M7]5 n

omE FeElete] | Fave] xghd
mask:cz Ptk FAHEY 32k AT
e = HU & LRbAQl & 99l 22600 Bt
Fol AAAQ 245 EYE°|E masking2tg
SFATE ©] maskE O dtof 33k AT
(3 dimensional volume rendering)> 14291 A4t
Ztg oz olFojxl FEWel EHQ triangulari-
zationg F3 o] Fo X th(Fig. 1). o|ZA 32+
HoZ AFAE 7= thA| ofgd Add

M of NH
(2 o

tlo

392

1A 7% BRI AT FE, 7T
T ZH)el ofste] v, BlE, FRAFR U
o] 5 th(Fig. 3).

o&i‘
ofr
-
re

¢

3) AZH (Fig. 2)

(D Or(Orbitale) : The most inferior point of the
orbital contour

@ Po(Porion) :
external auditory meatus

The most superior point of the

@ PNS : The most posterior point on the contour
of the palate
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Fig. 4. Measurement for standardization.

@ CV2 : The most anterior inferior point of axis

(® BP : The opening between the varginal process
of the sphenoid and the ala of the vomer on
either side

4) 715 ¥ (The reference plane) (Fig. 3)

D FH plane : Lt. Or, Rt. Or, Rt. Pool| 23] &4
2

3w : PNS, Rt. BP, Lt. BPl 9]&] &

™ : PNSE AU FH planel] 33

©)
@ AT FA : cV2E AU FH planeel] 33

-E 3t 7l ASTE (Fig 4)

O ¥ 5= H9) : Nasion 3¢9 3pete] F
NE F2

@ S-N : Sella®} Nasion A}o]2] Az

® FAFS Fol : FAF P} AT Pu

Aelel #74 At A

N

CHOIRIIE 2R IS 1ISelSlAl 24 45, 2008

Fig. 5. Measurement of volume and
surface area and sectional area.

Fig. 6. Measurement of the width change of
oropharyngeal space(lateral and frontal
view) and the curvature of nasal
airway.

47| % (Fig. 5, 6)
() 739, F92, @4 ZH(Fig. 5)

O ¥]7; F3], %A (nasal cavity volume, surface
area) : A7) EE BT HH o] At A
H 7o) sl dete F7te] F3let xHA

@ H|Q1F7 3], £ W2 (nasopharyngeal cavity

volume and surface area) : A7|%= 5 H|QF

PR} AT W Abo] F7re] B39} EH
Z
4

393



@ FUF7 F3], EHA (oropharyngeal cavity
volume and surface area) : J71 = 5 7915 ¥
3} BkQlF B Afe] FRhe] e} FA

@ w7y, H]dF Ale] T A (sectional area
between nasal and nasopharyngeal cavity) : H]
7, HIRIFA Ato] 7% w4

® BIQIF, FUAF Ato] THH A (sectional area
between nasopharyngeal cavity and
oropharyngeal cavity) : H] 157}, #1574 A
o] 7|= @A

® AT, sFIF Alo] ©H A (sectional area
between oropharyngeal and hypopharyngeal
cavity) : TRIF74, SHIF7 Alo] 7= ©hHA

@ 7371% F-3] , 3H 4 (upper airway volume and
surface area) : H| 7} H-3)(EHA)+0]AF7 £
SEAAFATE 3 (ERE)

T-AF A& TH A (minimal sectional area of
oropharyngeal cavity) : FH ¥l st HE
o ofaf Zefzl FlF @A F Hiho @

© #¥+ A7]= HF3(Standard upper airway

volume) : A7|E H3 | EF F/HZ 51y

10 ¥+ v]7 5-9(Standard nasal cavity volume)

AR I e =

@ Q1% -3(Standard nasopharyngeal cavity

volume) : HIQIF 23] | EF T/ Hu

5 F-3(Standard oropharyngeal cavity
volume) : 7917 #3] | £F FHE FI

@ SN #FF+ 7%= #39 : 471= 79 [ SN

70

@ SN ¥ F3 : ¥7 B3 [ SN
® SN EF HAF #3) : H]AF B3 /SN
© SN EF 7UF 73 . 7UF F39) / SN

@ FJAF F3))7-91F =] (oropharyngeal cavity
volume/oropharyngeal height) : <15 3] |
TRIF =0

(® 1]7} 53] H]&(nasal cavity volume ratio) : (H]
& 58 471E F5) * 100

19 H]915 %3] H] & (nasopharyngeal cavity volume
ratio) : (H]Q1F #3) | A7|%= F3]) * 100

394

TS 3] H]-&(oropharyngeal cavity volume
ratio) : (FF F3 [ A7]%= F3]) * 100

@ AT A 4 NS, 49 0 27
2

7% B2 53 (Fig. 6)

© FUF Hd F74 wsE0, gw) 5 dug
Sl slFE T w2 55tk
7ol M2 F48 A6, 2E ol
HE FAo] HJias AEete] o5 7
AP dxwe] Ja 57 wsks o=
5} skt

@ B 7= waE 54 S BT
EO|2 TRIFE 558, YIS 3585t
7 ol w71 £ S #Axdt o
fovl TLG ol ddehe HEEe 3
gk PO o8 VAR 7 Eo] R
AT dxzee 3 Axgs st
ez skl

6) LAHEA]
BE ASE @ Akl 98 ol Fojzlon A

=9 Az = HrHE A8 AR 208 & FE4

R AZo] o]Fol 25 Fo AAZ F paired
ttestS AlFsto] ¥l st on folg 2ol
NATHp>0.05). E= 2= Dhalberg’s formula®]
2

A= SRS Mgl Attt 20
o 2320 ol $IAZYEY FR AL
53.72mm’(14.4091 A 126.66mm’e] H<]), ©A
AZggEe] Ha 9AE 371mm’(1.4090 4
6.32mm’9] W ¢y}

7) SAAE

AT 3] 7t dau jxza A
AAF7E 2] GotA SAA = H A
9] Mann-Whitney U testE A 3}t &
of AbEE A5 o] e TH=E
kel ogt fol4 A= =
A gy 2 jlol 7 23 Bl E Akt

)
M
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Table II. Measurement for standardization

Control group

Experimental group

Diff. Sig.
Mean SD Mean SD

S-N 65.83 351 66.07 3.05 -0.24 NS

SKULL volume 329391.29 51046.22 301150.30 61835.54 28240.98 NS

oropharyngeal height 40.10 4.80 36.83 5.26 3.27 NS

N.S : non significance * : p<.05 ** : p<.01 *** P<.001

Z o A 7% 59 vl glojA 23
EE AT ¥, BF FAF FAGN), FAT
Nasal airway®] ATha), 42 239 wEs  RITAT o] §Ro] fhETo ua) A

o] HlwE Al8+% © 1 Mann-Whitney U testS

59 5 2 Alold M A% e} ge A
= Q.
1. BESIZ 9ot HES2(Table 11)

7= FIe EFESE 98l SN, Skull
volume, 7915 %01 & FH 3G o F T Abo]
o frelgh atel= VERA] 2 3kthp>0.05).
2. AN A& 21 H|w(Table i)

MRS 24 A7)9 AolE aElehR
T Aol ﬂfﬂﬂ 7% F3) vlae gl
Ag o] FRIF F3), H]QIF 715 Afo]
A, A FAF _WM tf Ztel] vls)
/\/\7'" A ‘/}F/}M——D%(IKO-OS), WA g0 A
= T T Atolol el gk Apol 7t UERA] %Sk
(P>0.05). = tlZzol| vlg] Adte] #oF A
717v 2A vEbgt e b7k, HIRIE, HA 37
T A7l JAAME F T Alolo 2ol 7} YERY
2] ekt

8. &lliA &)I& 21l Hl1w(Table IV)

J

MRl 24 A7) Afel& LH 7 F T Aol

USRS etetolXl 247 45, 2008

Bt o (p<0.05), UM A] oM = F T Ate]
of froldt atole= YRR &kThHP>0.05). =
A A 7= F3) vlwel v 2 YA
4715 53] vl QloiM = gzl vl3)] 4

o]l 1o1F 2717 2A vEbgTh

7+2~31t} Lateral 4, Frontal 4 —rH 1 % }0}**
FFE Bk 22y BE FSdA gz
Hlg] Aol B F7o] AA YEH
(P<0.05)

oo -

200 ~

e

600
400
200
000

Lateral 1 Lateral 2 Lateral 3 Lateral 4 Lateral 5 Lateral 6

Fig. 7. Oropharyngeal space width change
(Lateral view).
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Table III. Comparison of volume and surface area and section area

Control group Experimental group
Diff. Sig.
Mean SD Mean SD
nasal cavity volume 18302.13 4931.85 18978.82 6285.74 -676.69 NS
nasal cavity surface area 15274.45 2279.11 14189.25 2367.09 1085.21 NS
nasopharyngeal cavity 6301.62 4027.97 5621.76 1378.95 679.86 NS
volume
nasopharyngeal cavity surface
) 2267.24 870.34 2652.77 1255.01 -385.53 NS
area
oropharyngeal cavity volume 9176.63 3877.69 11754.59 2894.96 -2577.96 *
h 1 cavit f
orop awmgear CAVILY SUTRCE 3609.26 933.37 4000.48 566.15 39123 NS
area
upper airway volume 33066.09 10511.87 36355.13 8344.33 -3289.04 NS
upper airway surface area 19318.43 2839.31 18439.06 2416.92 879.37 NS
tional bet 1
sectional atea bEtweel nasal 457 57 88.53 472.35 71.85 1483 NS

and nasopharyngeal cavity

sectional area between
nasopharyngeal and 458.74 151.60 729.37 627.21 -270.63 *
oropharyngeal cavity
sectional area between
oropharyngeal and 23233 109.76 281.19 112.68 -48.86 NS
hypopharyngeal cavity
minimal sectional area of

. 96.50 51.68 157.39 62.07 -87.89 *
oropharyngeal cavity

N.S : non significance * : p<.05 ** : p<.01 *** P<.001

25.00 40.00
35.00
20.00 — \-\.\./- 30.00 //'%
1500 \ / 25.00 o
\,/ —+—Class | —e—ClI |
—#—Class Il 2000 /
1000 1500 —
500 10.00 /
5.00
0.00 0.00
Frontal 1 Frontal 2  Frontal 3  Frontal 4  Frontal 5  Frontal 6 0.00 200 400 600 800 10.00 1200 14.00 16.00
Fig. 8. Oropharyngeal space width change Fig. 9. Lateral airway curvature of nasal airway.

(Frontal view).
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Table IV. Comparison of standard volume

Control group Experimental group . .
Diff. Sig.
Mean SD Mean SD
Standard Upper airway volume 10.33 4.08 12.55 3.74 -2.22 NS
Standard nasal cavity volume 5.68 1.89 6.51 2.30 -0.83 NS
Standard nasopharyngeal cavity
1.97 1.40 1.99 0.82 -0.02 NS
volume
Standard oropharyngeal cavity 585 12 4.05 128 120 N
volume
Standard Upper airway volume(SN)  503.40 159.98 549.65 121.23 -46.24 NS
Standard nasal cavity volume(SN) 277.48 70.90 287.10 93.24 -9.62 NS
Standard h 1 cavit
andard nasopharyngeal cavity g 91 57.00 85.21 21.42 9.50 NS
volume(SN)
Standard h 1 cavit
Adatc ofophatyngeal cavily 140.78 62.25 177.33 40.56 -36.55 *
volume(SN)
Oroph: 1 cavit
ropharyngedt caviy 231.17 99.25 32133 7142 90.16 =
volume/oropharyngeal height
Nasal cavity volume ratio 56.30 7.84 51.35 7.28 495 NS
Nasopharyngeal cavity volume ratio 18.53 8.20 15.68 3.07 2.85 NS
Oropharyngeal cavity volume ratio 27.46 6.16 32.97 7.37 -5.51 NS
N.S : non significance * : p<.05 ** : p<.01 *** P<.001
6. & V& BEEE =&(Fig. 9) & 32 1H
SHNM TLdE wol2 7UFE 5%, Y SR FRUAMD ASAR]2 Broadbent el €]
FE 3ewste] 4 xo] vtk 7= 49 FA 8l A& == Downs™ol| &) o] & o] &
= 233} ot LG Foldl et ARE S5 PH 20l iR o] F wH ko] 7
o BEFE FoAGD OB ML Z o] W2 bol A Y Yo E ASHE A WY
Wi ARgE Aot 2= sglen F T oyt HAH o7 dEA ARgel mE
2 Abololl §iAHE o] vtttk etk olel AR Sl golgom dla om 34 Hopw
g Ayt B #ARAGE 7 283 ag= 7 ol 2} Nasal airway®] H715 91§ B2 A7
el A ARG Fdol vehd Aoln AR ML SE FRUARL ASAI ] AHEH
BAAY & & glolenz FAAE ot 4 gkom  McNamara line®¥} Fujioka adenoid-
7= ofyth nasopharyngeal ratio *5-& 1 5 713 Zo] Abg

9 BEA AZ Py Fe sl 2
20 SR AZARS o83t 7129 9

3P FRES 2Y9F R gEIE

N
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oA s 7}2171] Hu”, olg g o

daff AT Ao oFVE EAE F Urh
Michael 5"& 7]1&9] 11-14«] =gl g &
A& Bl AAY HdF A7|¢ SR T
A ASARY] S A Abolo] g AuBAE
Hastglom v|QlF A7] 7t oA S=
FHEUAM ASA S ke A E A&

uh e,

el

|
Cavalcantl b=o cadaver headsE ©|

A AAE &3] JAkS o] &3 2%%}}4 2)

Al cadaver’doll Al =33 AZ=X] Alold] EA A
o7 fFogt zolr}t Qs Haustya, 3 W

T5e 339 CT YAG A3 Ad=d o
3 AN HF EFAAI} 102 A ES
AEZ S & AIALS Heltty B sk
o} oA Y ksl dsE It S8 TR
AR ASAR G vlE] et F AT AdA
agla e AHES 7 A ok a7k &
o2 A HAY w2 WA g Z e FAE

#| ] Cone-beam Computed Tomography] =
o7 7]&9 W s 3 ZFge] 1/5(50 uSv)
FER FojEoFLlEA ol A& &2 =3
] 28]} Cone-beam CTS] A% 8120 glo]f
Al ol A= SAE T ER E AFelA =
ot F g3 A7 = e IS 98] Medical
CT(Light Speed Volume Computed Tomograph,
General Electronics. Fairfield, USA)S ©] &3}t

dtA o7 A7 EE v, H]Cﬂl:r AT, '3}
?_]‘T, ?’7}OE ?'HQO;I MJ— 1_1:1 Eﬁ ?‘

of Mgy e FHoz 74 A oy ‘—r"
ol et of¥ =AM E 3R A o ® AT
H Nasal airway 29-S H]7, BHIQIF, FOF2

Wrol Zzte] w3)sh EA S 57 ehelthFie.
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A5 53 Frankfort horlzontal plane(FH o]
shete] o] HE% AR E Y4 9
2AA 710 #Y S Al

2 Nasal airway 27|15 7FHH 2= A
uel 43719 Aol7F OB Nasal airway
wsle AU MmHozt £ 2abld A
4l vlmel] @A} ek, WebA oW Aol A
= Ay =7 vnY gid I TE F
7, SN, 7AFE =ol9] 545 B3 Nasal
airway 739 EF8E B3 v wE Al
(Fig. 4, Table I). 12Jv & o Atole] EFESHE
98 AZLE dolA frela Aol veht
A %X THTable II).

Nasal airway2] 37]& ot izol=9} e
5 240 o8 9 Wi Ak 5 27
A AR olzo A AL wEA T Hol, %
7] obg7lel Al A719] A9 2uf H =] A7)
o o]2A "t} o] F gAlolA 104138 ZolA]
7 A, AN 144 FE7A Z7]e) 74
7} dojup AQle] Ale] m=dslA AR
King’'# Brodie®& H]S1Fo] HIura =77}

1241 A9 " tta B 13}9] 11, Handelman
502 w9l mAo] 5H7] Eu A
ato] o] A< 73 124] o] Fell= ‘ﬂ]‘_l:rg] 3’-71
7b P Etha Bk vh ik whEbA o F

rlo o
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Original Arficle

The Three Dimensional Analysis on Nasal Airway Morphology in
Class III Malocclusion

Moon-Hwan Kim, Jin-Woo Lee, Kyung-Suk Cha, Dong-Hwa Chung
Department of Orthodontic Dentistry, Graduate School, Dankook University

In Angle’s Class III malocclusion, which has higher incidence in Korean than Western, depressed midfacial profile with
protruded lower lips and mandible may give rise to many functional, esthetic, psychological, social problems. Due to the
different malocclusion incidence according to racial differences, many previous studies focused on the relationship between
Class II malocclusion and nasal airway obstruction. Previous studies used lateral cephalography which has limitations of
2 dimensional image with projection error and identification error.

Therefore, the purpose of this study was to analyze morphologic differences in the nasal airway between normal occlusion
and Angle’s Class III malocclusion patients using 3-dimensional facial computed tomography. Thirteen normal occlusion(7
men and 6 women) and sixteen skeletal Class III(7 men and 9 women) patients were selected and 3-dimensional facial
computed tomography taking was performed. Comparison between two group in volume and sectional area of nasal airway
were carried out. The results were followed.

1. In the comparison of absolute nasal airway volume, oropharyngeal space of experimental group were larger than control
group but there are no significant difference in other.

2. In the comparison of relative nasal airway volume, oropharyngeal space of experimental group were larger than control
group but there are no significant difference in other.

3. In the oropharyngeal space width on frontal and lateral view, the similar tendency was revealed between two groups.

4. In the lateral curvature of nasal airway, the similar tendency was revealed between two groups.

Key words: 3-D imaging, Class III malocclusion, Nasal Airway
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