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Table 1. Sample selection criteria by SN-Mn Plane angle

CHRIDMARS 33 45, 20034

Group Male(n=50) Femafle(n?SCf’g)

Child Normal : 3073 ~ 4111° 31.76° ~ 40.88°

Child Hyperdivergent >41.11° >40.88

Adult Normal 2482 ~ 316 2814 ~ 3846

Adult Hyperdivergent >35.76° >3846°
A& stA7tA ARZH doH HQIF, FUF, & WP HRIF A7 1§ 74wkt Hls) 2
AF 5 Al BEoZ vy o] F v -tv:‘g} AF tha st en HQlFe Av] ¢ 1_°}‘ﬂ 237 A
£ EET 99, B2 SA9E BAS 24 7] B4 Do Budgch olgE e A7) o
sz AA40R e $a0 AU Shnd Fol Foldm YAY 1 Lol Y AFA
239N BEH sl Bo] tgel §  AAdl 4 AT B J|EFAzAe 2o B
3 Utk ol F 73 ol £FE O] JE ol o] =y} drHen, "7“ A 2AFH W AF. % 7
HE 59 gz 240 vdis 2L e 9ASdl T #9279 2 1 of #F ATE AFE 7o
g clAdez MEFE A7t QU ASHd o

TEFS oplsHA gt ol Aeirk A&E W A B adte Mindd 2AFHE e SAA
A4 stetE AA|, 89 Asbd 914, vy 4% 59 AFE HES A0, &, A& A7l8 94 o
22 A4 @it dojdth o3 Wt A7)z 449 AT} of9A thEH EI APl A
53] &3t A7) 5e doubA =9 adenoid face, £ JREC] AEA Wzl E dolEuA AlF
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T 5 A
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Table 2. Gender and age distribution of subjects

HYmets BAEEE 2 SRMEKL| 7|37

; Number Agelyr)
Group '
Male Female Total Mean + SD
Child Normal 11 12 23 10.10 + 1.04
Child Hyperdivergent 13 14 27 1011 £ 101
Adult Normal 14 14 2 23.08 + 5.04
Adult Hyperdivergent 12 13 25 22.07 £ 501
Total 50 53 103 1702 + 702
S
FH Plane ‘ k
(>J

Fig. 1. Skeletal measurements used in this study

AT NLEATE 42 A" et obgE
(9-1241)3} 24 A (184 o)) 2 Al E-5t S th(Table
2).

2. Olei

7 gAe 209 R FREAAAZ A
BAES Agegon a7 249 2ag
#3] FMA, Pal-Mn Plane angle, Occlu-Mn angle,
facial height ratio(FHR), lower anterior facial height
(LAFH) %& &73thFig 1, Table 3). Bl 52}
FAFE Zolst ko), Aol 2 AZHAon o5 A
2209 ¥ g2 ool JUA9 MES Forege,
39l Zeolst o), AAg FAS Lol, 27 4

g

o 537, FAH AF Ak
2 QTN ST AZH S B3t LrhFig 2

1. Ba : Basion - lower most point on anterior mar-
gin of foramen magnum

2. AA : Anterior arch of atlas - most anterior
point on the atlas vertebra

3. Ptm : Pterygomaxillary fissure - most inferior
point on average of right and left outlines of
Pterygomaxillary fissure

4, U : Tip of the uvula

5. Ho : Hormion - most inferior point of spheno-
ceipital synchondrosis
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14.

15.
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18.

Fig. 8. Horizontal measurements used in this study

. V  Vallecula - base of epiglottis

. H : Hyoidale - most superior and anterior point
of body of hyoid bone

. Adl : Intersection of the Ptm-basion and the
posterior pharyngeal wall

. Ad2 : Intersection of the Ptm-So and the

posterior pharyngeal wall

apwl : Intersection of NL and the anterior pha

ryngeal wall

apw?2 ! Intersection of the line parallel to NL th-

rough the midpoint of the line PNS-U, with the

posterior surface of the soft palate

apw4 : Intersection of the line B-Go with the

anterior pharyngeal wall

ppwl : Intersection of NL and the posterior

pharyngeal wall

ppw?2 : Intersection of the line parallel to NL

through the midpoint of the line PNS-U, with

the posterior pharyngeal wall

ppw3 : Intersection of the line through U par-

allel to B-Go, with the posterior pharyngeal wall
ppw4 : Intersection of the line B-Go with the

posterior pharyngeal wall

So : Constructed point at the midpoint of dis-

tance sella-basion

TT : Tip of the tongue or the lower incisor cin-

gulum, where the tip of tongue was not visible
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Fig. 4. Vertical measurements used in this study

19. TD : Tongue dorsum, intersection of perpendi-

A%

1.

cular from the midpoint of V-TT and the dor-
sum of the tongue

S

B d7olN A8 AZYEI Hg

rlo

k)

Linear measurements(Fig 3)
AA-Ptm : sagittal skeletal dimension of naso-

pharynx1

2. Ba-Ptm : sagittal skeletal dimension of nasoph-

arynx2

3. So-Ptm : sagittal skeletal dimension of nasoph-

arynx3

4, Ba-Adl : inferior soft tissue thickness of pos-

terior pharyngeal wall

5. So-Ad2 : superior soft tissue thickness of pos-

terior pharyngeal wall

6. Ptm-Ad1 : inferior sagittal depth of nasophary-

ngeal lumen

7. Ptm~-Ad?2 : superior sagittal depth of nasophar-

yngeal lumen

8. apwl-ppwl : superior sagittal depth of orophar-

yngeal lumen

9. apw2-ppw?2 : middle sagittal depth of orophar-

yngeal lumenl

10. apw4-ppw4 : inferior sagittal depth of orophar
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Table 3. Comparison of vertical skeletal measurements

HUMEH EAYEE 2t SHNEAR| 712327

Child Adat
Normal . Hyperdivercent o Normali . Hyperdwergent
Mean + SD. e Men £SD  Men:SD
SN-Mn angle 3676 + 259 4565 + 377" 3436 + 254" 4324 + 363"
FMA 2875 + 390" 3652 = 3.82° 2630 + 351" 3385 + 3.80”
Pal-Mn angle 2802 £ 204" 3551 + 4.04° 2499 + 327" 3267 + 4147
Occlu-Mn angle 1632 + 380 2185 + 453" 1678 + 428"° 2269 + 380
FHR 6213 * 215" 5725 + 2.40°° 6442 + 373" 5090 = 2.68”
LAFH 6771 + 438" 72.88 + 423"° 7303 £ 376" 79.80 + 572"

Significant difference between child normal and adult normal, + @ p<0.05, ++ : p<0.01

Significant difference between child normal and child hyperdivergent, b :p<0.05, b b :p<00Il
Significant difference between adult normal and adult hyperdivergent, - :p<0.05, ° ° :p<00l
Significant difference between child hyperdivergent and adult hyperdivergent, * : p<0.05, ** : p<0.01

yngeal lumen

11. U-ppw3 : middle sagittal depth of oropharyn
geal lum

12. Ho to Ba-Ptm : height of nasopharynx

13. Ptm-V : vertical pharyngeal length

14. TongL : Estimated tongue length = distance V
to the cingulum of the lower incisor

15. TongHt : Tongue height = distance from the
midpoint of the line V-TT to TD

16. SPallLg : Soft palate length = distance PNS-U

17. SPalTh : Soft palate thickness = measured al~-
parallel to NL

18. H sagittal : distance from H to PTV

19. H vertical : perpendicular distance from H to
FH plane

Pharyngeal ratio

1. apwl-ppwl / Ptm-Adl ratio : superior sagittal
depth of oropharyngeal lumen / inferior sagittal
depth of nasopharyngeal lumenx100

2. apwd-ppw4 / Ptm-Adl ratio : inferior sagittal
depth of oropharyngeal lumen / inferior sagittal
depth of nasopharyngeal lumenx100

3. apwl-ppwl / Pim-V ratio : superior sagittalde-
pth of oropharyngeal lumen / vertical pharyn

geal lengthx100

4. apwd-ppw4d / Ptm-V ratio : inferior sagittal
depth of oropharyngea! lumen / vertical pharyn-
geal lengthx100

5. Ho to Ba-Ptm / Ba-Ptm ratio : height of naso-
pharynx / sagittal skeletal dimension of naso-
pharynx

3. EAXE

SPSS(verl0.0) EAZZaHE o] &3t Z} A S
X o} v go] P FEAAE TEHRZ AL of
FollAg AT AEEAT, AdA e A4
o} REA TALel 9] Aol & HrbekaL, AT AN
HEATAAY ot ”‘dv‘j/\}ou 2pol 2
7¥st7 1 943 Independent t-test® AH&-3tATh £

AR A& 7123V ASX e FHABAE
Pearson s correlation analysis® o] &3lo] H 713}

ot

m. o2&t

M

1. AN B4 Sl Hln(Table 3)

o

A7 AEA T 2% SN-Mn angle, FMA<}
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-517"

-.156

AA-Ptm 018

-420° -.186
Ba-Ptm 261 -6137 -019 -666" -200
So-Ptm 244 -54TT 063 -4 -.008
Ba-Adl 096 181 108 259 046
So-Ad2 -03b 017 019 205 148
Ptm-Ad1 082 -578" -110 -684" -181
Ptm-Ad2 173 -526" 031 -638"  -141
apwl-ppwl 358 =167 -.032 =213 -028
apw2-ppw2 113 -086 -429° -255  -310
apw4-ppw4 -214 226 =377 -060  -.198
U-ppw3 -.323 090 -5000 -165 -33%6
HotoBaPtm -066  -557" . 143 ‘ - 426 210
Ptm-V 089 -228 -.031 -022 146
TongL 088 -430° -201 =120  -228
TongHt 094 -448 -05 -1 -213
SP;IJL : 307 =002 -.005 032 -190
SPalTh 020 044 -065 -048  -163
H Sagittal 262 216 224 202 187
H Vertical 222 -178 096 102 29

-412° -299 -286 -.060 019 172 -308
-6667 -050 -132 -1 141 6127 -128
-4917 052 081 -107 204 646" 022

065 3% ALl 05 -339 194 082

086 24 397 011 -286 072 339
-531"  -3710 -198 -.136 369 2% -156
-5637  -206 -285 -0 366 448 -2%

-356 -190 -142 -522° -011 301 -198
=360 -207  -021 066 —.279 223 -1
-086 002 -278 222 -1T1 -070 =387
234 -1 -112 39 -287 042 -318
-157 178 -133  -04 448 381 -.109

225 323 163 353 332 009 44

-011 262 349 152 - 226 457 398
-017 346 325 099 4127 5427 400

006 292 200 -209  -069 .09 292
124 160 045 -002 -014 0% .39
200 000 006 -299  -097 -377 091
336 463" 317 139 340. 204 6337

* 1 p <005, *x:p <0.01
N : Normal group, H : Hyperdivergent group

Pal-Mn angle oF5olA 7Rt} Fon(p<
0.05), FHR, LAFHE A2t} ol a4 E}S&E}
(p<0.05). Occlu-Mn angle& A+ ol 2
AT NEEF Aol f2l g 2ol S By 0‘4
(p<0.01) o7 AT Hlmol e §-2l 3t 2o
£ Ho|A| &t
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2. AN DA H=XIC VI
Z2tH(Table 4, 5)

| AZSRIRAQ] 2kt

oleTd ARTddAe 27 A} ==V
AZX) eke] AAB/AE 22t Table 49} 5ol AlA 3131
t}h Aol B3 obETolA, el BlE e
AT 24 AFAY 712327 AFA Al F
3 FEBAE BAT AHEE olFTdA SN-Mn
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Table 5. Correlation of airway size to vertical skeletal measurements in Adult

SN-Mn FMA Pal-Mn Occlu-Mn FHR LAFH

N H N H N H N H N H N H
AA-Ptm -09%8 162 -287 035 -091 -061 -175 -225 080 -295 093 -223
Ba-Ptm 076 -7 013 -018 079 240 197 -354  -363  -067 3Bl 161
So-Ptm -263  -140 -028 076 013 -006 066 -084 -055 034 4817 436
Ba-Adl -031  -342 -1%6 -151 -155  -307 093 -108 -269 187 292 112
So-Ad2 -236  -117 -199 001 -209 011 -036 043 -046  -010 339 182
Ptm-Adl 103 1% 175 106 244 064 073 -260  -039  -209 -003 038
Ptm-Ad2 153 033 288 048 4797 000 090 -050 -182 021 127 084
apwl-ppwl -072 159 078 339 -028 114 -019 012 -028 -068 156 .14
apw2-ppw2 -021 063 -096 220 -075 290 000 104 -I29 137 109 310
apwd-ppwd  © -131 063 -185 189 -061 074 -153 -174 -0201 -002 192 -.068
U-ppw3 -045 218 -133  -047  -0%  -109 -075 450" 098 361 109 243
HotoBaPtm -457 -171 -433° 158 -258  -028 -2 1% 320 346 045 323
Ptm-V 096 -35%6 -109  -177 074 -363 0688 -164  -172 4227 291 414
TongL -186  -2001 -330  -110 -113  -098 086 297 013 144 321 372
TongHt -153  -392 -128 -310 161 -102 .53 156 118 165 306 4%
SPalL -238 224 -228 232 053 1% 033 419 017 -215 295 189
SPalTh 052 -069 -134 -051 -071 -284 -168 -109 103 -033 097 200
H Sagittal 093 459" -09 178 -062 221 -179 154 035 -4060 320 464
H Vertical 10 -437 -153 -2 194 -3%6° 071 -114 0 -A31 463 5237 5407

* 1 p <005, ** 1 p <0.01
N : Normal group, H : Hyperdivergent group

angle, FMA, Pal-Mn angle 5-& ¥]915%¢) 93 2 3. 2%IA D243EH0) 02 JIS2DI0] WD (Table
AR 279 welTde] AT Zolo} 49 o4 6)

HAE B9 FHR, LAFHS} 28 Zo] A&2A &

HIQIF o, Q% Qojsh 2o SH =l A=A 9} 7 oFETANE HATe HFY BAA 27|(So-
& SARVAS MATh 1 F LAFHE 9% ¥ Pm% g9 5018 Adane A4es A
o, A ol ol £AAQ A=A Ba) 4B Aol $g Aol7t GglTh HARAAE W
A A9 A e E wT mel A¥W 2AA 27)(AA Pm)% 757 2

= 4
ol(apwl-ppwl) & A3t E Fd Aol7t it



44, deg, Hgol, 4371 CHXILIAAL 3324 45, 20034

AA-Ptm 3476 + 420 3265 = 340 36.02 £ 290° 3394 + 350

Ba-Ptm 4561 + 377 4357 + 366 4743 £ 226 . 4668 + 3097
So-Ptm 3754 + 2.8 3594 + 257" 3921 + 3.13 3942 + 221"
Ba-Adl 2691 £ 461" 2557 + 414 2050 + 267 2118 + 321
So-Ad2 2422 + 374" 2306 + 2.42 1807 + 358 1896 + 3427
Ptm-Adl 1837 + 512 1793 + 518 2691 + 2.38 2542 + 382"
Ptm-Ad2 1322 + 409” 1243 + 294 2098 + 361 2038 + 408"
apwl-ppwl 1983 + 4417 1965 + 431 2554 + 331" 222 + 418
apw2-ppw2 1172 + 267 1172 + 363 13.04 + 3.73 1216 + 2.95

apwd-ppw4 11.89 + 294 1167 + 307 1168 + 3.14 1088 + 252

U-ppw3 1048 + 256 976 + 266 1143 + 312 "1062 £ 270

Ho to BaPtm 1476 + 141" 1535 £ 1.8 1627 + 162 1624 + 173"
Ptm-V 6522 + 554" 6337 * 644 7000 + 6.36 7054 = 805
TongL 109.09 + 758" 106.07 + 9.03 120.39 + 8.12 11954 + 603"
TongHt 3487 £ 2447 3331 + 296" 37.86 + 3.02 3770 + 387"
SPall, 3115 + 285" 31.30 + 254 3400 + 325 3450 + 333"
SPalTh 1054 + 1.36 1115 + 171 1132 + 177 1110 + 2.00

H Sagittal 654 + 442 850 + 485 454 + 583 654 + 575

H Vertical 8252 £ 576" 82.06 + 455 8784 + 601 89.72 + 974"

Significant difference between child normal and adult normal, + : p<0.05, ++ : p<0.01-

Significant difference between child normal and child hyperdivergent, b :p<005, b b :p<0.0I
Significant difference between adult normal and adult hyperdivergent, ° :p<0.05, ° ° :p<0.0]
Significant difference between child hyperdivergent and adult hyperdivergent, * : p<0.05, ** : p<0.0I

4. MOIZD} OFs20] JI==719] HIM(Table 6) T fARE A7 e BT A 2
AA A7 Aol & AYstnes YA ASH9 A

ARToME AFY dxF FAZE AAFNA Hol| & Aol AT H TLI F T EF H

FostA A% BT Aol AU & %9 FZA 7] F AA-Ptme A F7to 4%

stA Ft} apwl-ppwle AYdtae FA 7749 glo] 438t

Zole olewd AAdTAA g zelrt gin

H|QIF Folo} QIF Hol& AlTolA #2354 3 5. JI&==3710| HIE(Table 7)

o} &¢] dol9} Fol, Al ZHo|, HF9 F32 7

Q #e AN FelsiA ok NEEE s 3 apwl-ppwl/Ptm-Ad1®} apw4-ppw4/Ptm-Adl-&
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Table 7. Comparison of pharyngeal ratio according to vertical skeletal pattern and age

Child Normal Child Hyperdivergent Adult Normal  Adult Hyperdivergent

Mean + SD Mean + SD Mezn + SD . e
apwl-ppwl/Ptm-Ad] 11268 + 25737 11657 + 32.76 9505 + 1061° 87.66 = 12.85”
apwa-ppw4/Ptm-Adl 7134 + 32037 7284 + 3548 380 + 1304 4340 + 1033"
apwl-ppwl/Ptm-V 3067 + 728" 3132 + 763 3687 £ 624°° 31.88 + 696
apw4-ppwd/Ptm-V 1824 + 434 1865 + 538 1671 + 433 1556 + 391"
HotoBa-Ptm/Ba-Ptm 3256 + 3.89 3540 + 487° 3437 + 376 3499 + 482

Significant difference between child normal and adult normal, + : p<0.05, ++ : p<0.01

Significant difference between child normal and child hyperdivergent, b :p<005, b b :p<001
Significant difference between adult normal and adult hyperdivergent, ° :p<005, < ° :p<00l
Significant difference between child hyperdivergent and adult hyperdivergent, * : p<0.05, % : p<0.01

ol A AolrHtt Z1(p<0.01) SAEHd w
2 Aol & HolA] et apwl-ppwl/Ptm-V#
apwd-ppw4/Ptm-VE 2 ZHE 793 2Ho] & Hoj
A %%t} Ho to Ba-Ptm/Ba-Ptme ol&wol =
ZAGHd WE Aol E Kol 1 (p<0.05) ATl A
= Aol & Ho|A &gt
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R cafﬂa} AztEch

22 AZA Y 7% 27 A2 e ABRTA |
A A5 93 AZX 9 Ui 23 AZH7)
AZABAE Hoy FAHQ A Fdo] IF 74
o) AT ATE vA & BAH Y 17 24 A
E2 F A nA e 53 £AA AZA o 2
SAABAE HYD ol dAnAT HQF] =
oj7te] 7 FBAAS BAFE Ken”s} X 3he
AH#Gr) HRJAFS Fol, /159 do| T #1449
A& & SN-Mn angle, FMA 5 249 7zt 4
Z2 ¥t FHRY LAFHZ S ZolE JehlE &
E7 =& ARRAE BYa o]t Nanda”e] A3
oF g gct

AFWAQ 24 o e & TP ade] &
o W& 7|=2719] zfold] #E AFE Blud B
o o]folA UTp, e} 2l 27 Feyd
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- ABSTRACT -

Airway size in malocclusions with hyperdivergent skeletal pattern

So-Yeong Kwak, Hyo-Young Kim, Young-Mi Jeon, Jong-Ghee Kim

Department of Orthodontics, School of Dentistry, Institute of Oral Bioscience, Chonbuk National University

The pharynx have significant locations and functions because it forms a part of the unit in which respiration and
deglutition are carried out. Because of the closed relationship between the pharynx and the dentofacial and craniofacial
structure, many studies are carried out on this subjects. The purpose of this study were to compare the airway size
including pharynx, soft palate, tongue and hyoid bone between normal and hyperdivergent skeletal pattern and to evaluate
the change of those size in different age.

The sample of this study were consisted of 51 subjects in normal group, 52 subjects in hyperdivergent group. Each was
divided into two subgroups by age ; child group(9-12yr old) and adult group(18yr old over). The lateral cephalometric
radiographs were taken and the distance, angle and ratio of the facial skeleton, pharynx, soft palate, tongue and hyoid
bone were measured and evaluated statistically.

The result obtained were summarized as follows :

1. SN-Mn angle, FMA, and Pal-Mn angle were significantly larger in child group than adult group, but the lower anterior
facial height(LAFH) and facial height ratio(FHR) were significantly smaller in child group than adult group. Occlu-Mn
angle was significantly steep in hyperdivergent group than normal, but not significantly different between child group
and adult. group. , :

2. Hyperdivergent group and child group had the stronger correlation between SN-Mn angle, FMA, Pal-Mn angle, LAFH
and FHR and airway size than normal group and adult group. Hyperdivergent child group had significant negative
correlation between SN~Mn angle, FMA, Pal-Mn angle and sagittal skeletal dimension of nasopharynx and sagittal
depth of nasopharyngeal lumen. Significant positive correlation were seen between LAFH and vertical measurement of
airway.

3. There was no difference of the linear measurement of airway size between hyperdivergent group and normal group.

4. Adult group had smaller posterior pharyngeal wall, larger nasopharyngeal depth longer nasopharyngeal height and
longer pharyngeal length than child group.

5. The sagittal measurement of hyoid bone had no difference between child group and adult group. But adult group had
larger vertical measurement of hyoid bone than child group.

KOREA. J. ORTHOD. 2003 : 33(4) : 293-305
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