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"’31-.401] A des o|SAAAN TE UAS FEst
A g AAGN ST
B AP 244 MF $AniAe) 27
A 2B gejol weid EHUel Feit oy
A Jehte AE Dbl fstel, 4229l )
Zol| whebA] positive overbite (PO), edge to edge bite
(EO), negative overbite NO)2| A #2.2 53150
o, 7} & 747k Jy 1594 30 e R TS 39
T} (Table 1).
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Table 1. Patient distribution in this study

Positive overbite group Male (15)
Female (15)

Edge to edge bite group Male (15) 225 + 24
Female (15) 238 * 43

Negative overbite group Male (15) 251 + 3.
Female (15) 227 = 3

Z &5 FEAPAAISAIRZ 003 mm acetate
paper® 0.3 mm F7A9] JdEE& A§-3h _r_}\]_o]_o:]
. Zt BAbEC] 16719 71EHE FABIAA S
SR A SAP 24 22381 V-Ceph ver
3.0 (Cybermed, Seoul, Korea)oll 918 sto] E-A13}th
(Fig 1 and Table 2). 2% FHUAPAA SALZ A A
$97)%H8 0% FH planed A3t S5 3
HIALA A A G A ok ZA o] $2AQ W&

Yelie A S5 2ot x| #ddE Al
232 03 w@HEE Jehle 45852 5
23}t (Table 3 and Figs 2-5). mEH AL M 2] 5
o] BAo] FEE B ¢, FF VTS A F
e Aetet A1ATR 9 FEuT A F919 o
SEAS AT 2AFSATF A F99
lTEAE AT VeuIHEE VIEWULR
AHE-EH3R

A v‘%‘*@. < oA SPSS for Windows ver 12.0
(SPSS, Chicago, IL, USA)E AF&-3t ). 7} 7ol o
gt w3 A Feof Aol o] EAtE A& Lot
17 934 ANOVA test® Aladt o, 2} & 7H
o] 2ol & 7&%“6}71 918}ed Duncan's multiple range
testZ A 85193 o wgHHe] Fe)
Afoldl] ojw = A& §+°¥'<‘5}7] %’46}0:]

AXF- FAAF mE BRAA F 1L
saddle angle, articular angle, Y axis, AFH, SN-FH,
SN-Mn, 2] 3 FH-Mno] &4 A= g=ox 4
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Intersection point between inferior border of craniurh and posterior border of mandibular

Most inferior midline point on symphyseal outline of the mandible

Most prominent or anterior point on symphysis of mandible on median plane

Rearmost point of anterior curvature between ANS and maxillary anterior alveolus

Rearmost point of anterior curvature between mandibular anterior alveolus and pogonion

Nasion N Most anterior point of nasofrontal suture on midsagittal plane
Sella S Center of bony contour of sella turcica
Porion Po Uppermost point of external auditory meatus
Orbitale Or Inferior point of bony orbital margin
Articulare Ar
condyle
Gonion Go Center point of mandibular angle
Menton Me
Pogonion Pg
Anterior nasal spine  ANS Most anterior point of maxillary palate
Posterior nasal spine PNS Most posterior point of maxillary palate
A point A
B point B
Maxillary incisor Ul Most inferior point on most anterior maxillary incisor
Upper 6 Ub Most inferior point on mesiobuccal cusp of maxillary first molar
Mandibular incisor L1 Most superior point on most anterior mandibular incisor
Lower 6 L6

Most superior point on mesiobuccal cusp of mandibular first molar

PO groupe] tia]lA EO group¥} NO groupe] 54
e Aol UEAG. o]9l9] articular angle,
AFH, SN-FH, SN-Mn, FH-Mn 3}&-2- PO group¥} NO
groupo] #94 Sl oS UERNGIT (Table 4).

ArebA 2] 2= Occlusal planed] thalA] PO group,
EO group, 18] 11 NO group Ztel]l f<]4 Sl 2o
g Yehliglen, stebd A5 FH planeo] thaji4
Zr T3l #9948 e AelE JERAT @ <
0.05). U1-Occ®} L1-FH-& 25 PO groupe| EO group
7} NO groupol] A Aidoz & gtS yeh
= zto]2 BQT} (Table 5).

Fig 1. Tracing landmarks of lateral cephalometric films. 7,
N; 2, S; 3, Po; 4, Or; 5 Ar, 6, Go; 7, Me; 8 Pog; 9, ANS;
10, PNS; 11, A; 12, B; 13, U1; 14, U6; 15, L1; and 16, L6.

Ao2 o4 Ue Aols BT (p < 0.05). °]F,
saddle angle> PO group®} EO groupol| taf+ NO
groupe] T4 Y& AolE UEHeH, Y axise=
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AR R0 g7 g B 7o EFA FH plane
3 Maxillary planecl] thgh mE o] 2z Fofl ths)
A BARCE F94 Y A0)E YER ¥ @
< 0.05), mandibular planec]] tHallA= EAAH 2 F
oA AE AolE HolA] gttt §3], FH-Occ}
Mx-Occ g5 F7 witko] 2d4E F7lstke
73S EAT (Table 6).
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Table 3. Measurement description of lateral cephalometric film tracings

1 Saddle angle Angle between nasion-sella line and sella-articulare line

2 Articular angle  Angle between sella-articulare line and articulare-gonion line

3 Gonial angle Angle between articulare-gonion line and gonion-menton line

4 Y-axis Angle between nasion—sella line and sella-pogonion

5 ANB Angle between A point-nasion line and nasion-B point line

6 AFH Vertical height from nasion to pogonion

7 PFH Vertical height from sella to gonion

8  PFH/AFH Ratio between PFH and AFH

9 SN-FH Angle between SN plane and FH plane

10 SN-Pal Angle between SN plane and palatal plane

11  SN-Mn Angle between SN plane and mandibular plane

12 Mx-Mn Angle between maxillary plane and mandibular plane

13 FH-Mn Angle between FH plane and mandibular plane

14 Ul to SN Anterior part angle between SN plane and extension line of maxillary central incisor axis

15 Ul-FH Posterior part angle between FH plane and extension line of maxillary central incisor axis

16 LI1-FH Posterior part angle between FH plane and extension line of mandibular incisor axis

17  IMPA Posterior part angle between mandibular plane and extension line of mandibular incisor axis

18  Ul-Occ. Posterior part angle between occlusal plane and maxillary central incisor axis

19  L1-Occ. Posterior part angle between occlusal plane and mandibular incisor axis

20 Overbite Vertical length perpendicular to occlusal plane between maxillary incisor tip and mandibular

incisor tip

21 FH-Occ Angle between FH plane and occlusal plane

22 Mx-Occ Angle between maxillary plane and occlusal plane

23 Mn-Occ Angle between mandibular plane and occlusal plane

9 % R
O
11 10 6
13 7
12
0 {

Fig 2. Angular skeletal measurements. 7, Saddle angle; 2, Fig 3. Vertical skeletal measurements. 6, AFH; 7, PFH; 9,

articular angle; 3, gonial angle; 4, Y-axis; 5, ANB. SN-FH; 10, SN-Pal; 11, SN-Mn; 72, Mx-Mn; 13, FH-Mn.
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Table 4. Skeletal pattern descriptive statistics of all group measurements

Saddle angle 12227 + 503 12560 + 3.83 12125 + 5.20

Articular angle 14460 + 5.40° 14656 + 447" 14930 + 7.83° 0.013"
Gonial angle 12470 + 753 12573 + 7.24 12729 + 928 0.458
Y-axis 66.98 + 3.63° 6948 + 3.60° 69.70 + 2.95° 0.004"
ANB -359 + 325 -1.99 + 217 232 + 252 0.055
AFH 139.86 + 7.80° 14269 + 865% 14576 + 9.25° 0.035"
PFH 90258 + 886 90283 + 958 9318 = 899 0.968
PFH/AFH 6617 + 464 6504 £ 529 6390 + 4.29 0.190
SN-FH 750 + 3.06° 799 + 245" 907 + 168" 0.047"
SN-Pal 857 + 3.93 1053 + 423 9.81 + 338 0.144
SN-Mn 3327 + 549° 3562 + 6650 3772 + 520 0.015"
Mx-Mn 2496 + 547 2540 £ 6.02 2803 + 620 0.099
FH-Mn 2600 * 555 2683 = 623° 2983 + 578 0.033"

" p < 0.05, considered statistically significant, ' p < 0.01, considered statistically significant; ¢ The same superscripts
indicate no statistically significant difference between the indicated groups (p > 0.05).

Fig 4. Dental measurements. 74, U1 to SN; 15, U1-FH; 16,
L1-FH; 17, IMPA; 18, U1-Occ; 19, L1-Occ; 20, overbite.

FH-Occ, Mx-Occ, Mn-Occ 3= dis)A] PFH/
AFH, SN-Mn, Mx-Mn, FH-Mnol|Ax 2% Z} #7}d
TAACRE F94 de AFAHAAE BAT @ <
0.05). ¥HH, Y axis®} PFHO| 7-$d= FH-Occ,
Mx-Occoll 7t 2} #3tel] BAASE F94 e
FBABAE B om, gonial angle 7} IMPAS] 73
A& Mn-Occol| gt z+ & Zholl SAH o7 fo)A
Ae FHAAE 2HT) (Table 7).
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Fig 5. Occlusal measurements. Occlusal plane, inter-
section line between first premolar and first molar occlusal
contact within maxillomandibular relationships. 27, FH-Occ;
22, Mx-Occ; 23, Mn-Occ.

Ztzre] nHH S FESUTE o, T
HollA 71 w2 ZRAAE 2 Mx-Mn &5
EHHLR st JEIARNS A& 47
AR AS(")7k FH-Occ 52 0.714, Mx-Occ FE-2
0.560, Mn-Occ 322 0.677=2 ElstTH (Table 8).
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Table 5. Dental relationship descriptive statistics of all group measurements

Ul to SN 10875 = 7.10 11050 + 661 11113 + 482 0316
UL-FH 11625 + 677 11957 + 624 119.12 + 545 0.083
L1 FH 7299 + 854° 67.90 * 678 6888 + 7.82" 0.030"
IMPA 8101 + 9.04 8527 + 789 8129 + 7.73 0.088
UL-Occ. 5698 + 6.18° + 465 5093 + 4.92° 0.000"
L1-Occ. 7974 * 744 7599 + 6.84 7881 + 675 0.104
Overbite 291 + 0.99° + 027" 227 + 146° 0.000"

* p < 0.05, considered statistically significant; ' p < 001, considered statistically significant;

3¢ The same superscripts

indicate no statistically significant difference between the indicated groups (p > 0.05).

Table 6. Occlusal measurement descriptive statistics of all group measurements

FH-Occ. 678 + 463° 811 + 411% 994 + 387" 0.017"
Mx-Occ. 571 + 327 665 + 347° 813 + 353° 0.026"
Mn-Occ. 1925 + 383 1875 + 4.19 19.30 + 4.11 0.555

" p < 005, considered statistically significant; ' p < 0.01, considered statistically significant; abe

The same superscripts

indicate no statistically significant difference between the indicated groups (p > 0.05).
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Saddle angle 0.069 0012  -0102 0015 -0252  -0111 ) -0201  -0420°
Articular angle 0164 0367 0001 0158 0461°  -0.026 0014 009 0046
Gonial angle 0.236 0387° 0388 0313 0228 0.443" 0728 0814  0569"
Y -axis 0464 0645 0427 0462 037"  03% -0086  0404° 0167
ANB 0.275 0.351 0.346 043" 0150 0241 0238 0368 0071
AFH -0065 0055  -0079 0084 0062 0081 0.168 0176 0329
PFH 042"  -0576 038" -03%0° 0368 0444 -0321  -0393  -0178
PFH/AFH -0515 0776  -0483 0448 0536  -0573" -0576 0625  -05%'
SN-FH -0389° 0118  -029% 0.099 0074  -0085 -0013  -0038  -0.341
SN-Pal 05160 0598 0247 -0248 0203  -0.3% -0339  -0080  -0505
SN-Mn 0512" 0731 05%' 0573 048" 0636 0592° 0719 0681
Mx-Mn 0152 03%2° 0363 075" 0734 0731 0809 0828 0833
FH-Mn 0729 0743 0658 0487 0491" o611 0566 0756 0743
Ul to SN -0275  -0660" -0397 0501 0256 0036 0211  -0290  0421"
Ul-FH -0465° 0667  -0485" 048" 051  -0.006 0215 0317 0219
L1-FH 049"  -0288  -0507  -0197  -0234 0431 0259 0114  -0.064
IMPA 0017  -0340  0.020 -0113  -0187  -0021 -0592"  -0500"  -0492"
U1-Occ 0240 0013 0250 0204  -0115  -0500" 0122 0315 0231
L1-Occ 0057 0315  -0014 0.044 0076  -0125 0205  -0037 008l
Overbite 0060  -0026  009% 0.046 0006  -0.131 0121 0094 0008

* p < 005, considered statistically significant; ' p < 001, considered statistically significant; PO, positive overbite group;
EO, edge to edge bite group; NO, negative overbite group.

Table 8. Linear regression results with occlusal plane as the dependent variable

+

FH-Occ 0.845 0.714 0.000
Mx-Occ Mx-Mn 0.750 0560 0.000"
Mn-Occ 0.823 0.677 0.000"

* p < 0.05, considered statistically significant; ' p < 0.01, considered statistically significant; r, regression coefficient; rg,
coefficient of determination.

#eo] glom g g $4E£2 Y3 A Ao ¢ angle, AFH, SN-FH, SN-Mn, FH-Mn &Z|A PO
An7e A ARZ AL H e AXR A FE 7] group, EO group, NO groupe] ZZ EA1A o2 -2
Z 0 2 Positive Overbite (PO) group, Edgebite (EO) A JE 2ol BHAA, AAF 97l ah’ﬂ uhet Z4
group, Negative Overbite (NO) group?] 3702 EF A MF 23 uge 27 e/t Y g5 &
ATt 2 T3k Aozt EAlshe A& Leolr] T Ak a2 £ AT A goinal angle HA|
Aol ALYMABAEA S A3 A3, articular 2 A diaA AR FI8E FehA &

266



Vol. 37, No. 4, 2007. Korean J Orthod

° o
51 @0 o0
o 0 00 °
80 O o fo) 8
° oo
o % o
8 (o] ' OQ [o]
% 0g % (o)
[T 00 8 o& [o]
o o0
00 °
5] 0
o ©
o
104 °
1 I 1 1 1 I ¥
75 5.0 25 0.0 25 5.0 75
FHMn

Fig 6. Linear regression model between FH to occlusal
plane angle and FH to mandibular plane angle.
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Fig 7. Linear regression model between FH to occlusal
plane angle and maxillo-mandibular plane angle.
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Fig 8. Linear regression model between maxilla to
occlusal plane angle and maxillo-mandibular plane angle.
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Fig 9. Linear regression model between mandible to
occlusal plane angle and maxillo-mandibular plane angle.
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ORIGINAL ARTICLE

Interrelationships between occlusal plane angle
and vertical skeletal patterns of skeletal Class III
malocclusion individuals

Waoo-Joon Jung, DDS, MSD," Seong-Sik Kim, DDS, MSD, PhD,’
Woo-Sung Son, DDS, MSD, PhD,° Yong-Deok Kim, DDS, MSD, PhD*

Objective: The purpose of this study was to evaluate the relationships between the occlusal plane
angle and craniofacial skeletal pattern in relation to anterior overbite. Methods: Lateral cephalograms
of 90 adults with skeletal class I malocclusions were traced and measured to analyze skeletal factors
and occlusal plane angles. In terms of anterior overbite, all patients were classified into 3 subgroups
of positive overbite, edgebite, and negative overbite groups. All measurements were evaluated
statistically by ANOVA and Duncan's Post Hoc, and correlation coefficients were evaluated among
measurements. Results: In this study, some skeletal measurements (saddle angle, articular angle, Y
axis, AFH, SN-FH, SN-Mn, FH-Mn) showed a significant difference among the 3 groups in relation to
overbite changes. Correlation coefficient showed that PFH/AFH, SN-Mn, Mx-Mn, and FH-Mn showed
a significant difference with FH-Occ, Mx-Occ, and Mn-Occ. Regression analysis showed that Mx-Mn
had a determination coefficient of 0.714, 0.560, and 0.677 in relation to FH-Occ, Mx-Occ, and Mn-Occ,
respectively. Conclusion: This study suggests that consideration of the occlusal plane in relation to the
maxillomandibular vertical skeletal state enable the establishment of a more predictable orthognathic
surgery result. (Korean J Orthod 2007;37(4):260-71)
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