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Table 1. Number and mean age of subjects

Class'T malocclusion 145 (1.5)

39
ClassII malocclusion 2 134 (1.1
ClassIl malocclusion 30 141 1.4
Total 98 A 14.1 (1.4)
Mean(SD)

%ol 2717} 17 #AnEA vl8 Az dge
W BT Ariet AkAnAn FRAIAS I
1 2139} Mergen® Jacobs®E 7 332 E
el vQzel 2717 17 $HagAd v8 e
o BlelFe F7|9) HHEEEdE FAV T
Bastgrh

oldlxeol= Wit 2aE FAAolH FALA
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YR ofdlxol= HHE A8) FEFO Uehte
A7l Aol 2 T3 Fo 2 Q3 Y wo| BE 12
A7 FE dAseg 23ad g 71k 27
o @ 71Z2A7F ATA 2R TS Aot A=
39 dTE o &t T80 E Aot oA
o] Sl ol <l olFe] BT ol olE
Aol B FAAY ATV ARHYA T A
AaY $F e sz A7)0 BF ATE ¥
7801 q_17*19).
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ofetH A3 7% A7|¢te] ARAE HrlstnAt
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Bngo] MHA 71¥o] gx otdlxol=st HEM 2
A%5ee we Weo] gE 1242 174 Aolg] o
3e PR B850 uet BHsYen, 137 I
F 23] subdivision thdolr AlLfstAT
(Table 1).
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L 28 FRPAL ASAe 29 2 A

zuAze g TR FEAAR #F2GEA
(Morita Co., Japan)E A}-&3to] target film distance
& Sfeet, BA FE 9mA, FA L2 70-75Kvp, =&
e 17-22%9 BdzA0R FARFINA 22
=R AESARE 29800 oW FEAM
Zol9le FHMES 8x10 91X B E(Fyji Co., Japan)
< Abgatgh

TR AZAR 9] 0003 X FAL] oAl
g]o]E EA}A](Rocky Mountain Co., US.A)E #+%
o] BEARE Astn, Al =g A3 9
3 tj 2 e}o] A (Numonics Co., US.A)E ©| &3t 1L
A8 Aw =218 (Quick Ceph Image™edll L3}
o AZAZYEL 0lmm BHE, Z=ASTES
01° @92 AZsgct WAL AZs) 98 dA
Elo| A(KURTA Digitizer XGT®, Kurta Co., US.A.)
£ o]g3lo] WHEN ZaIW(Auto CAD™ ¢
gl A7/l &8 2 AT dAAL 0lmm TS
2 A3t :

2 A7 A4 AFHe oS3 2okFig. 1)

1. Nasion(N) : v}(nasal bridge)®] wtzo A 71 &
o] 9lom AFHZT B HAwA

2. Sella turcica(S) : AY =29 H%‘}-’Fiﬂ (pituitary fossa)
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3. Basion(Ba) : foramen magnum$} A5

o uas AN e @iy

5. Orbitale{Or} : SFeHbony orbit)e] & shabal
6. Pogonion(Pog) : 8et8 A 2R 844 3w

7

A

. Menton(Me) : 3942 #3235 g dste) s

8. Porion{Po) : 2le]%¢] A4 anatomic porion
9. Anterior nasal spine(ANS) : A]4bdo] glo]A A

10.

1L

12.

13.

14

15.

16.

17.

EEE

o 3auy

Posterior nasal spine(PNS) : AJAg o) gloja A3
o HEwy

A point(A, Subspinale) : 43 1A B9} 22T Aol
A TEE F9de 30

B point(B, Supramentale) : Stet& A 23R 2wy
o HFuhy

Pterygomaxillary fissure(Ptm) @ %241
Fel WAL B g4 ojzlel AW
o] sl B Ao R Jehii= A
Pronale(P'} : B &40l 29 713 529 3
Soft tissue pogonion(Pog ) : A FA Al € 3
Ay

Roof of the pharynx(R) : 74 A 9} 9| &l dule] mat
B3 FuFE Sle Ao AFe TE S mate)

=
& 2

Third vertebra(C3) @ A3% 39 HAdapda

. Tongue height{TH) : dujd el bty &
21.
. Base of epiglottis(Eb) : 5742 HspiH
. Hyoidale(H) : d-&2] H#h44

. Palate point(P}) : &-7709] &gy

Tip of epiglottis(Et) : £542] ¥444

25. Retrognathion(RGN) : 8te}8 HFH - ¢824l

3y
Anterior arch of atlas{Aa) @ #1732

A

E A7 A48 Azgne

A) &7 9 Ko} AZYE(Fig. 2)
1. Saddle angle : N-S-Ar( "}

‘2. Articular angle : S-Ar-Go( ")
3. Gonial angle © Ar-Go-Me{( ")
4. Sum : 1)+2}+3% ")

5
6

. Cranial base angle : N-8-Ba( ")
. Anterior Cranial base length : N-S{mm)

Fig. 2. Linear and angular measurements of dent-
ofacial skeleton.

. Posterior Cranial base length : S-Ar{lmm)

. Upper gomial angle @ Ar-Go-N{ ")

. Lower gonial angle © N-Go-Me{ ")

. Ramus height © Ar-Golmm)

. Mandibular body length : Go-Me{mm)

L SNA D S-N-A(T)

. SNB I S-N-B( ")

. ANB : A-N-B( ")

. Facial angle(Downs) : FH plane-NPog{ ")

. NA-APog{ ")

. A-B plane angle : AB-NPog{ ")

.Y axis to FH Y axis-FH plane( "}

. Facial depth - N-Go(mm)

. Facial length @ $-Gn(mm)

. Posterior facial height © S-Go{mm)

. Anterior facial height | N-Me{mm)

. Post. facial height/Ant>facial height : S~Go/N-Me(%5)
. Mandibular plane angle ® SN-MP( ")

. Wits appraisal : AO-BO(mm)

. Occlusal plane angle : OP-MP( *)

. Frnakfort mandibular incisor angle(FMIAX *)
. Incisor mandibular plane angle(IMPA)( ")

.1 to SN( ) ;

. 1 to A-Poglmm) '

. T to A-Pog{mm}

. 1 to FP(facial plane}{mm) .

33,

T to FP(facial plane)(mm)
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Fig. 3. Linear, angular and area measurements of the hyoid bone, soft palate, tongue and pharynx.

34. Dental convexity(IIA) : 1-1(°)

35. Overbite depth indicator(ODI) : MP-AB plane+ (FH
plane-Palatal plane)

36. Anteroposterior discrepancy indicator(APDI) : Facial
angle+ (Facial plane-AB plane)+(FH plane-Palatal
plane)

37. Esthetic line—upper : Ricketts esthetic line-upper
lip(mm)

38. Esthetic line-lower : Ricketts esthetic line-lower
lip(mm)

B) 4Z, A7, 3 R A5 B AZYE(Fig. 3)

7t A", 4= AFYE

1. Aa-Ptm : AaclA Ptm7tA]9] A2l (mm)

2. Tongue length(TGL, TT-Eb) : A H A 579 &
A 7A 9 Azl(mm)

3. Tongue height(TGH) : A F5/9 HaA &

C Adste AdA Aujdel 3 HARe FA A
(mm)

4, Ts-PP : Aol A F/HGAAX 2 HDA2](mm)

5. Soft palate length(PNS-P) : A7) oA &
v Z74A1 9] Al (mm)

6. Maximum palate thickness(MPT) : 48]33 d77]¢]
At 42 Mol F£AA d7Ae HANEZA
(mm)

7. Vertical airway length(VAL, PNS-Eb) : 38|33 ¥
A9 H3A Alele] Azl (mm)

8. N-S-H(*)

9. S-Ptm~-H( ")

22 | CHXIREXN 253 15, 1995W

10. MP-H : A ZA stetguznx e 424 (mm)

11. Vertical hyoid(H-H1) : C3%} RGN-& 4243 AMox A
E7A 9} 42 A2l (mm)

12. H-RGN : 429N retrognathion7tx1¢] #2](mm)

Y. A3 ASEE

1. Tongue area : 89] ¥WiW 3} 43, RGN, 4 &, $57/19]
HYAH(ED)S A2 A WR A (mm)

2. Soft palate area : @772 WA (mmd)

3. Nasopharyngeal area(¥]%1 % H3) : PNS, 7749l &
AR ThIE Q5] Fuby QR by RYS A
2% Ao Wi B2 (mm’)

4. Oropharyngeal area(71F H3) : H|Q1F9] 14744,
Ap7el wiE, el wiv, 312 F(hypopharynx)e] %
WAAEE Avke AR FYd3 )9 AT ¥
ul g A4 Ao WE 1A (mmd)

5. Hypopharyngeal area(391% &) : 7159 3473
A, FF/49 ¥4, C48 A= #Ad B3P A
Q%o Fuhwle AAF Mo W HA(mmd)

6. Pharyngeal area(Q15 W3A): w]Ql%, 7%, 391F
A& 9] gHmm)

(AZ, 474, 8 2 AF T3 AZSTEL Lowe

9} Fleetham®'o] 448 23 &2 89 A& Yl

AHS AlES RS FEIATh

2. SAAE

SASEA =2a¥dA ANOVA test® Duncan’s
multiple range test® 8t 24+ A& 59 JHA], F
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Table 2. Linear and angular measurements of dentofacial skeleton

N-S-AT" ) 1261 (6.1) — 15863 %149 0059

S-Ar-Go(* ) 149.1 (6.0) 150.7 (8.3) 146.3 (5.0) 0037 =d
Ar-Go-Me(® ) 1207 (14) 119.1 (6.7) 1236 (5.4) 0.038 =d
Sum(® ) 3959 (6.4) 395.6 (6.3) 396.0 (4.4) 0.962
N-S-Ba(® ) 1336 (5.6) 133.3 (4.5) 133.2 (43) 0926
N-S(mm) 676 27 68.3 (2.8) 67.0 (3.3) 0.229
S-Ar(mm) 353 (3.1 36.1 (3.3) 344 (23) 0.102
Ar-Go-N(* ) 453 (34) 449 (4.8 474 (3.8 0038 ¢
N-Go-Me(" ) 754 (54) 742 (58 762 (38) 0.332
Ar-Go(mm) 483 (35) 469 (3.6) 479 (3.3) 0.262
Go-Me(mm) 752 (4.8) 73.0 (4.2) 774 (40) 0.001 =xa
SNA(® ) 799 (39 805 (35) 786 (3.0) 0.116
SNB(® ) 718 (39 75.7 (3.6) 80.3 (3.3) 0.000 =*a
ANB(" ) 2.1 (23) 48 (1.8) -16 27 0.000 #**xa
Facial angle(" ) 869 (2.8) 84.1 (33 89.3 (3.3) 0.000 #**a
NA-APog(" ) 36 (55) 93 (6.2) —46 (6.3) 0.000 **a
AB-NPog(° ) -35 (35) —80 (24 1@ 0.000 **a
Y axis to FH(" ) 629 (3.0) 6 (4.0) (’ 1 2 3.0 0.001 #*xa
N-Go(mm) 120.3 (5.3) 121 1 (63) 117.0 (6.0) 0012 *¢
S-Gn(mm) 1312 (6.1) 1274 (49) 1335 (5.6) 0.000 *xf
S-Go(mm) 806 (5.1) 80.1 (4.4) 789 (46} 0.325
N-Me(mm) 1245 (6.1) 1229 (6.7) 1239 (6.8) 0.621
S-Go/N-Me(%) 649 (4.8 65.3 (4.4) 63/ (3.6) 0.345
SN-MP(" ) 359 (6.4) 356 (6.3) 0 44 0.962
Wits(mm) -22 (29 1.7 (22) *87 (42 0.000 **a
OP-MP(° ) 176 (45) 16.2 (5.0) 16.7 (4.2) 0.165
FMIA( ) 5.1 (7.3) 526 (7.3) 66.1 (8.4) 0000 **¢
IMPAC(" ) 9.6 (7.9) 98 4.7 865 (14) 0.000 =xc
1 to SN(° ) 1094 (87 107.2 (8.1) 107.6 (5.0) 0.423

1 to A-Pog(mm) 93 (35) 9.8 (4.0) 4‘) (3.1 0.000 =*x¢
1 to A-Pog(mm) 59 31 40 27 9 (23 0.010 *x(
1 to FP(mm) 104 (4.7) 126 (5.1) 6 (45) 0.000 =x¢
1 to FP(mm) 7.1 (39) 7.0 (39 5@ 0.008 #**e
IAC ) 118.0 (12.0) 1174 (11.1) 1300 9.0 0.000 ¢
ODI 703 6.7 776 (5.3) 634 (6.1) 0.000 **a
APDI 842 (47 776 (4.0) 935 (76) 0.000 =**a
Upper Lip(mm) 12 (22) 23 (28 -2.1 (26) 0.000 *xe
Lower Lip(mm) 25 (27) 19 3.1 1.1 (22) 0.123

* P <005 = P <001 Mean(SD)

a. ClassI vs. ClasslI vs. ClassHl b. Class I vs. ClassIl

c. Class I vs. ClassIl d. ClassIl vs. ClassIl

e. ClassI vs. ClassIll, ClassIl vs. ClassI f Class] vs. Class1, ClassO vs. Classlll

g. Class1 vs. ClassIl, ClassI vs. ClassIl

ZUAE Pohw, BZA 1F 08, 0F $30F  okiEEZ3 &, uds, FAF, AT 3 A7
fdol e sy AW Waze) GEABASE AEHA,

Pearson correlation coefficient analysisZ 3dhe] A
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Table 3. Linear, angular and area measurements of the hyoid bone, soft palate, tongue and pharynx

Aa-Ptm(mm)

504 (44) 480 (29 511 37 0.005 *xf
TS~PP(mm) 75 (26) 58 (23) 66 (33) . 0.043 *b
PNS-P(mm) 318 (32) 325 (4.2) 304 2.7) 0.064
MPT(mm) 92 (1.2 90 (1.2 100 (1.5) 0.009 *xe
VAL(mm) 635 (35) 624 (5.2) 605 (4.3) 0.019 *c
S-Ptm-H(® ) 1443 (46) 140.7 (6.4) 1468 (6.0) 0.000 *xf
MP-H(mm) 125 (48) 12.1 (49) 115 6.1 0678
H-H1(mm) 45 (45) 43 (44) 15 (4.3) 0013 *e
H-RGN(mm) 381 (42) 370 (56) 408 (56) 0016 =*e
TGL(mm) 75.2 (47) 72 (60 710 (4.4) 0.001 *xe
TGH(mm) 374 (26) HB.7 (25) 373 (34) 0035 «f
Tongue(mm2) 2,795 (2259) 26713 (251.7) 2,712.3 (2733} 0.118
Soft Palate(mm2) 2274 (309 235.1 (37.6) 2349 (37.3) 0582
Nasopharynx(mm?2) 2176 (73.1) 1542 (49.8) 1755 (59.3) 0.000 *=xg
Oropharynx(mm2) 640.7 (121.0) 594.4 (125.7) 666.1 (1149) 0.078
Hypopharynx(mm?2) 269.3 (86.9) 2742 (706 2927 (85.2) 0.484
Pharynx(mm?2) 1,1276 (1995) 1,022.8 (182.9) 1,133.3 (178.8) 0040 =f
* P <005 = P <001 Mean(SD)

a. Class1 vs. ClassIl vs. ClassHl
¢c. Class I vs. ClassIl

b. Class I vs. ClasslI
d. ClassII vs. ClassI

e. Class I vs. Classll, ClassII vs. ClassIl f Class1 vs. Classll, ClassI vs. Classll

g. ClassI vs. Classll, Class I vs. ClassI

. HAPNA

1) o SZEEH(Table 2)

A2 1F, IF, IF #3332 Az 254
AstetZe] AFUAXNE Jehe ASFEAA
SNAS zlole gllew, stetEAl Zof, facial
angle, SNB, APDI= MF°] 714 Zn 5o & |
H, 017 €22 Jeiyth. ANB, Wits appraisal,
facial convexitye #3aE 3 4 A A
ol Hgon <HHEZAY FAAAE Jehle
ODIE MF ¥3nFAE347t 1§ F3adA
(70.3)8F I ¥ATAHTI6N vial A Jebsk
=3

2) &3O YIX|(Table 3)

A2l 4ap 948 ehls MP-H $EI4E
232Y 490 G 42 Yaby AxE FP
Aol ggem, 2ol AFPANE vehhe S-
Ptm-H 2ol e IF $AREAH107 )7 17
2ATEHM3 IS MF 2ARERH468" )

24 | CHXIDEA 2537 15, 19964

vla] 2 vehd I8 $3agAdlM d3el o
oA He 2EE Eh

3) B9 YKt BiX(Table 3)

&9 &o]& Jeh+ tongue height(TGH)= 1 &
2AREA374mm)Y MF #7432 FAH37.3mm)7}
I3 2R 23235 7mm) Boh A Jeht 03 ¥
FAagae] 7 o A st A2 vyt
&9 Zo|(TGL)e M+ 3z FAH71.0mm)7} 1
2, I3 3A28A75.2mm) Bt A velgkon,
8o WAL RARS FEo) Wi 9T Aol B
o]A] gsict.

4) 2N, OI59| BiX(Table 3)

2ATY F3 BE AP, FAF, AT W
A e Fo% o8 wolx] ggront, T WA
e M7 2¥adAl542mm) MF ¥4 ad
(1755mm?) Bok 17 23 agA2176mm)oA 2
Al et
%o WAL [F BA LA 6mm)S MF
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Table 4. Pearson correlation coefficient(r) between dentofacial and area measurements

- Tongue Nasopharynx Oropharynx =~ .~ Hypopharynx Pharynx
Ar-Go-Me 0.033 -0.050 0.141 -0.200% -0.013
Ar-Go 0.421 %% 0.286%* 0.218+ 0.125 0.293%*
Go-Me 0.280xx 0.241+ 0.274%% 0.200% 0.344 %+
SNA -0.002 0.013 0.021 0.043 0.036
SNB -0.068 0.133 0.187 0.260%x* 0.276%
ANB 0.076 -0.142 -0.197 -0.260%x* ~0.286%*
Facial angle -0.079 0.192 0.249+ 0.193 0.308%x
NA-APog 0.104 -0.170 -0.203* -0.255+ =0.297x
S-Go 0.4425%* 0.143 0.055 0.170 0.157
N-Me 0.658*x* 0.001 0.134 -0.090 0.079
S-Go/N-Me -0.120 0.061 -0.055 0.219+ 0.079
SN-MP 0.211# -0.075 -0.012 ~0.244% -0.138
Wits 0.052 -0.112 -0.174 -0.212x% =0.240%
IMPA 0.033 -0.026 -0.168 0.006 0.113
1 to SN 0.124 0.063 0.014 0.204% 0.118
1 to FP 0.260%x -0.056 -0.137 -0.141 -(L.167
1to FP 0.318%+ -0.061 -0.047 -0.077 -0.084
1A -0.206% 0.016 0.118 -0.015 0.074
PP angle 0.061 -0.315%x* -0.110 0.054 -0.158
ODI -0.051 -0.234% ~0.264%* -0.091 —().200%*
APDI -0.042 0.060 0.195 0.254% 0.249+
Aa-Ptm 0.447 %% 0.248* 0.164 0.176 0.266%%
S-Ptm-H 0.035 0.037 -0.022 -0.010 -0.005
TGL 0.526%%* 0.095 0.256+% 0.193 0.279%%
TGH 0.449% % 0.101 0.076 -0.160 0.016
Upper Lip 0.098 -0.039 -0.105 -0211% -0.170
Lower Lip 0.121 -0.018 -0.033 -0.1% -0.110

* P <005 ** P <001, »# P < 0.001
2ARFA(11333mm”)  Boh 0§ FRagA U= =T £,

(1,0228mmA)oN A o ZA et

5) X001 AN DA HIEXIO| ALZEHA|
(Table 4)
stetx] mAE 3§, v T, 7
SABBAZ BPon 3§ Aol
TUAF, 15 2 QA5 9AH £3ABAE A
t} SNAE W3 A=Y FBEE HolA e
o, SNBE 315 ¢ AFe WA SABBAES
Bk Aotdn, ot 2 facial planed]
A

uglod volx A A sk el YU

AR S Hotslr] el FRAS WA A}
R o] Broadbentol o3 =% ozl Brodic™ ~,
Downs® So ol&l 7AM=don King”e Hx&
Q1 Fo] Aol that A Aol FEAZ WA
ARRS o] &3 vl 9ot Holmberg®r Linder-
Aronson®, Grandy®& AW FRHAL AEARA
o 22 FRUAA AZAE B9 ool =
o 2 #3% 5 doa stgon, Maws?e
SR AZANE B8 TIEdge] 94
58 A 715A, A 2e Al 3
7, ool = 2718 Hrksked ot F88 W
olgta stk ATolE W FEES BA V1%

BN

ox H o T

U
A

Vol. 25, No. 1, 1995 Korea. J. Orthod. | 25



0188, 4&E

9} 9] 371 & Bral7] A8 Lowe 2% ¥ a7
A FR FEYAM AZAR 0] ZYA o] Lo
o3 o} ¥ AN E g3 ez 7|ge ArE
BGrlet7) o] fold &5 FRUAIA AZAA L o]
43t

King®# Brodie™= ®lQ1%e] A% =77} 1-2
Aol A9l $Y=n Subtelny”= bihamular width7}
2419l A g€ n Bt Handelman 5
1992 W% WAo| T nAe) AR FAWA
7b dem HlFe mAo] 5MAY BLF AL
3l Aol A 124] o] Folle v]AFe =77t v
A FETtn B vl B Ao E BT 2
Z17F A9 WskA] g 124] o] %9 A& 7y
o2 AAs4ct

1860 T3 Fo] XolgtH R mAs a2 2
ol et Hxe B} 9le ol NPguP &
ool M FI3Fot ¥l FGN7t Tk 43
3 xote] QA4 S IS v]A F QU F
ol g, A9 B2 FEAHAA o] AHalo]
AZHANE®, 73559 Ao FL HES F
A HA 8 vQF, v Ete] 3, ofe o =] v
o, vlFAe] Y, U HIAFY FF Fol AAEH
T A, & oldicol=g UEAE J1A F3ER
oA E4& oz vehte olblo| =4 ¢r¥E ¢
< deln glon =3yt dFsta, Aded A, o
+o] H7)%F, At AR EF, F1 22 A4 10
3 BEAwde e Mo Angle®e A&
FEEo] iR 259 e ¥ ol v &7
Gz uU AR 2%, Y& #, o) 7Rz
2 op7lgtm stgen, Soows Ve v ERI}
93| neuromuscular feedbackel] ¢l8] F/173 %2t
o] AX 1 GAAY A2 417g0] dolut shetztol
Ao} shebgel FaA % ot WA FIHA
2 Boltkm st¥9t} Linder-Aronson'?2 o}d|izo]
= ulto] 23 T3 F olFolA FeH Y A&
o3 Aot AR e #&AAL At AAFALT EH
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A CEPHALOMETRIC STUDY ON THE AIRWAY SIZE ACCORDING
TO THE TYPES OF THE MALOCCLUSION

Yong-Seung Lee - Jong-Chul Kim

Department of Orthodontics, College of Dentistry, Chonnam National University

This study was performed to compare the size of soft palate, tongue and airway according to the types of the
malocclusion and evaluate the correlation between the size of soft palate, tongue, airway and dentofacial skeleton
respectively. The sample of this study was 98 malocclusion female patients between the ages 12 and 17 years.
The lateral cephalometric radiographs were taken and the distance, angle, ratio and area of the dentofacial skeleton,
soft palate, tongue and airway were measured and evaluated statistically.

The results obtained were as follows :

1. There was significant difference in SNB, ANB, facial angle, facial convexity, A-B plane angel, Y axis to FIL
SN-MP, Wits appraisal, ODI and APDI according to the types of malocclusion.

2. The hyoid bone was more posteriorly positioned in Class II malocclusion group than other two groups and
superior-inferior position of the hyoid bone was not different according to the malocclusion types.

3. The nasopharyngeal area of Class II and Class I malocclusion group was smaller than that of Class |
malocclusion group, and the pharyngeal area of Class I malocclusion group was smaller than that of Class [
and Class I malocclusion group. There was no difference of the area of the soft palate, tongue, oropharynx

and hypopharynx according to malocclusion types.

4. The ramal height and mandibular body length(Go-Me) showed positive correlation with the area of tongue,
nasopharynx, oropharynx, and pharynx. SNA did not correlated with the area of tongue and airway but SNB
showed positive correlation with the area of hypopharynx and pharynx. The anterior, posterior facial height,
upper and lower central incisor position to facial plane showed positive correlation with tongue area.
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