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Table 1. Distribution of subjects by ANB difference

ANB difference (°) Age (year)
Number
Range Mean SD Mean SD
Class 1 35 (male 13, female 22) 0.0 £<4.0 2.24 1.44 10.68 0.86
Class 1I 41 (male 15, female 26) 4.0 < 5.84 1.28 10.76 0.79

SD, Standard deviation.
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Fig 1. Landmarks and reference lines used in this o LA
—_ o

study. Ar (Articulare), intersection between posterior

cranial base surface and posterior border of condylar

head and neck; Pt (Pterygoid point), the posterior 2005 1€ 190%-E 2006'd 54 3147k dd]
point of the pterygopalatine fossa; ANS (anterior nasal gl g5 AedaEY gl yjds 9- 11
spine), Anterior point of the maxilla; PNS (posterior Aol wAgeka} 76 o] SR T 4 HARAAR S
nasal spine), Posterior point of the palatine bone; Me Aoz st Yals 287, o1} 48 o]tk
(Menton), the inferior point of the symphysis; Pm ANB difference® 71322 ANB difference’} 0 o]

(Protuberance menti), the most superior point where

=2 0 . B
the heavy cortical bone of the symphysis ends; Xi, 4_'0 TRl s ﬁz‘i (15 ]Txé jz) AN_I?—
midpoint of the ramus (Ricketts analysis); Rp, difference”} 4.0 o139l 5= APTL(1H F-4Y
intersection between the posterior border of the ramus T o2 73kl ANB difference”t 0 WIREQI 3
and the palatal plane; H1, intersection between ZFe} cleft 5o A4 FE) o)A, v|elF 729
posterior border of tongue and hyoid bone; H2, the HA o)A 9 5357 D3-S 71H x}= Aol A
most anterior point of the hyoid bone; T, the most Aeereith 18 2R w3 £o 3syolgon, 17

anterior point of the outline of tongue; Palatal plane,
a line passing through ANS and PNS.
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Fig 2. Spatial measurements used in this study. 1.
Tongue space, area formed by superior and posterior
border of tongue and T, Me, H2 and H1; 2.
Palate-tongue space, space between tongue and
palate from the line perpendicular to the palatal plane
at the incisive foramen to the line perpendicular to the
palatal plane at the PNS; 3. Nasopharyngeal airway
space, area formed by Ar-Pt-PNS-Rp.

Fig 3. Anterior-posterior measurements used in this study.
4, A to N perpend, distance between A point and nasion
perpendicular; 5, Facial convexity, angle formed by
nasion, A point and pogonion; 6, Pog to N perpend,
distance between pogonion and nasion perpendicular.

Welsha 547) 78 olgate] WA L Aug 54
STk 7 2475 w2 A ASE 3

thxlmdxl 382 25, 20084

Fig 4. Vertical measurements used in this study. 7,
anterior facial height (AFH), distance between nasion and
menton; 8, posterior facial height (PFH), distance sella
and gonion; 9, PFH/AFH; 10, cant of occlusal plane, an
angle betweenthe FH plane and occlusal plane; 11,
angle between facial plane and mandibular plane; 12,
lower facial height, angle formed by ANS-Xi-Pm point.

15
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Fig 5. Dental measurements used in this study. 13,
Overbite; 14, overjet; 15, interincisal angle.
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(Figs 2-5).
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Table 2. Comparison of measurements between male and female

} Male (n = 28) Female (n = 48)
Variables p value
Mean SD Mean SD
Age (year) 10.79 0.73 10.68 0.87 0.560
Tongue space (mm?) 2905.99 479.00 2791.95 301.27 0.206
Palate-tongue space (mm®) 139.82 88.67 159.08 134.51 0.496
Nasopharyngeal airway space (mm®) 226.32 54.24 210.97 49.30 0.209
ANB difference (°) 4.18 2.22 4.19 2.29 0.982
A to N perpend (mm) -1.34 3.57 -1.29 2.59 0.942
Facial convexity (°) 8.73 5.52 8.91 5.35 0.889
Pog to N perpend (mm) -11.08 5.84 -11.12 7.07 0.980
Anterior facial height (AFH) (mm) 124.71 8.30 122.12 6.73 0.140
Posterior facial height (PFH) (mm) 78.77 7.38 74.07 5.50 0.002"
PFH/AFH 63.15 3.90 60.73 4.27 0.015°
Cant of occlusal plane (°) 8.70 4.70 9.07 4.31 0.727
FMA (°) 29.85 4.91 32.08 6.63 0.123
Lower facial height (°) 49.79 3.45 50.21 4.92 0.684
Overbite (mm) 3.28 1.98 2.91 2.31 0.480
Overjet (mm) 5.08 1.91 5.34 1.99 0.572
Interincisal angle (°) 120.90 9.47 122.74 10.29 0.439
*p<0.05; Tp< 0.01; SD, standard deviation.
sH =4
2
7 24 gRe P L BE DAL AEBAAL Daiheg formua + 15 = | 5~
ZF ASA 7] J A xfol ok I FA R, I
PRkl 2] S independent t-testE o] & HE AZe oF %’4% 11.33 mm? (3¢} 70
o] u|walAdT). wat o] WA 2 Ho} T Aol Apole] WA) - 12112 mm? (3] WH)S myla 7w
o] WA 7|zo WAY oty AZX7ke] A AZe] oF W= 063° (ANB difference) - 3.18°
£ Pearson’s correlation test= ©]-&-Fo] FA5} T}, (interincisal angle)&, Ao] A5 27 W= 049

ET

n= 7:”2—1 7—]7 7:]J/]—L‘ O]ZZ 7—] 2] O]Ufi W|ndows-g—
SPSS version 11.5 X2 13(SPSS, Chicago, lllinois,
USA)E ol 8ale] #A41e Faelgint.

Method Error
BAWGT 7 ASYES oF AP
el A o)z 208 et § 15 § 7

FA 3
SEEES A S3ISITh paired t testE ©]-8-31¢]
A% A3} systematic errorste WAE A okl

random errors:= Dahlberg formulaZ ©]-&-3s3ith™

mm (overjet) - 2.24 mm (Pog to N perpend)E .3t}

AN

@Akl oae] 7 A5 9] H ks ttestE 0]
sho] v)argk Az} ohH AlS ] Sl A posterior facid
height, PFH/AFH Zto] ojztoll A froletAl o 2k
S e o2 o AISAE & WA, &9
T7H Arele] WA, HIRIF| e WA g H Tt
ok zxolE HolA| ZUtt (Table 2).
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Table 3. Comparison of measurements between Class | and Class Il

Class I group

Class II group

Variables i -~ i - p value
Tongue space (mm?) 2839.84 407.70 2831.73 359.86 0.927
Palate-tongue space (mm®) 153.61 135.24 150.12 104.52 0.899
Nasopharyngeal airway space (mm?) 221.85 55.08 212.54 48.39 0.435
A to N perpend (mm) -2.31 2.97 -0.46 2.74 0.006"
Facial convexity (°) 4.33 3.53 12.69 3.25 0.000"
Pog to N perpend (mm) -8.50 5.73 -13.33 6.51 0.001"
Anterior facial height (AFH) (mm) 123.40 8.26 122.86 6.72 0.752
Posterior facial height (PFH) (mm) 76.95 7.26 74.93 6.01 0.189
PFH/AFH 62.36 4.04 61.06 4.43 0.187
Cant of occlusal plane (°) 7.66 4.00 10.01 4.54 0.020
FMA (°) 29.56 4.84 32.65 6.72 0.026
Lower facial height (°) 49.67 3.90 50.38 4.81 0.488
Overbite (mm) 2.33 1.53 3.66 2.47 0.007"
Overjet (mm) 4.49 1.74 5.89 1.90 0.001"
Interincisal angle (°) 123.54 10.40 120.75 9.51 0.227

*p<0.05; Tp< 0.01; SD, standard deviation.

FANFTo]l I FAuFTe vs A to N
perpend, facial convexity, cant of occlusa plane, FMA,
overbite, overjet #tollA F-JshAl 2 kS HGlow
Pog to N perpendoll A= fro]shAl 22 ks Bl
Telv 3 WA, ek ) Aelo] WA, HIRIF V)
T WA e T agtel] ZolE Holx sith
(Table 3).

& WA, &9 U Atolo] WA, H|QIF 7= W
A3 ot ASAREY] AAWRAE Pearson's
correlation coefficient& -3t =A41sk A3} & HA
3} BQIF7|%= WA, anterior facial height, posterior
facial height kel A= o] FAAAE el on,
&9} 77 Arole] WA 3} anterior facial height Alo]
o M=E o] FHAAE HERTE B v IF
71% WA3 A to N perpend, Pog to N perpend,
anterior facial height (AFH), posterior facia height

78

(PFH) PFH/AFH Atolell Zbz} kol etz wlQl
23} cant of occlusal plane, FMA 9= A=

7=
2o AuAAS B (Table 4).
0E
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Table 4. Correlation coefficients between the measurements

Variables Tongue ) Palate—tong?e Nasophar’yngealzairway
space (mm®) space (mm®) space (mm®)

Palate-tongue space (mm?) 0.034

Nasopharyngeal airway space (mm?) 0.541" 0.100

ANB difference (°) -0.007 -0.038 -0.094
A to N perpend (mm) 0.201 0.010 0.258"
Facial convexity (°) -0.110 -0.092 -0.152
Pog to N perpend (mm) 0.203 0.068 0.315"
Anterior facial height (AFH) (mm) 0.716" 0.270" 0.3547
Posterior facial height (PFH) (mm) 0.679" 0.207 0.504"
PFH/AFH 0.220 0.017 0.319"
Cant of occlusal plane (°) -0.087 -0.144 -0.241"
FMA (°) -0.114 0.043 -0.260"
Lower facial height (°) 0.088 0.102 -0.137
Overbite (mm) -0.028 -0.093 0.050
Overjet (mm) -0.064 -0.020 -0.031
Interincisal angle (°) 0.052 0.142 -0.008

*p< 0.05 Tp< 0.0l
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Effect of airway and tongue in facial morphology
of prepubertal Class I, Il children

Yong-In Hwang, DDS,? Kyu-Hong Lee, DDS;? Kee-Joon Lee, DDS, MSD, PhD,”
Sang-Cheol Kim, DDS, MSD, PhD,* Hyung-Jun Cho, DDS, MSD,d
Se-Hwan Cheon, DDS, MSD,® Yang-Ho Park, DDS, MSD, PhD'

Objective: This study examined the craniofacial morphology of young patients in their prepubertal stage
showing class 1, Il malocclusion, by analyzing lateral cephalograms, and analyzed its relationship with
tongue position, tongue space, and airway space in order to ascertain the effects of nasopharyngeal
airway and tongue morphology on the form of the malocclusion. Methods: Seventy-six patients aging
from 9 to 11 were divided into two groups depending on the ANB difference on the lateral cephalogram:
Experimental group (Cl II malocclusion group) showing 0 < ANB difference < 4.0; Control group (CI
I malocclusion group) showing 0 < ANB difference < 4.0. The tongue space, space between palate
and tongue, nasopharyngeal airway space and craniofacial morphology were compared between the
two groups. Results: Tongue space, palate-tongue space, nasopharyngeal airway space showed no
significant differences between class | and class Il malocclusion groups. Hyperdivergent faces were
associated with smaller nasopharyngeal airway space. Longer anterior facial height and posterior facial
height were associated with larger tongue space, and greater anterior facial height were associated with
lower tongue position. Smaller nasopharyngeal airway space showed smaller tongue space.
Conclusions: Tongue space and nasopharyngeal airway space showed no significant differences
between class | malocclusion group and class Il malocclusion group. Only anterior facial height and
posterior facial height had an influence on tongue space and nasopharyngeal airway space. (Korean
J Orthod 2008;38(2):74-82)
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