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Table 1. Reference points

. S: Sella. the center of sella turcica

. N: Nasion. the most anterior point of the frontonasal suture

. Or: Orbitale. the lowest point on the lower margin of the bony orbit

. Po: Porion, the midpoint of the upper edge of the porus augusticus extreaus located by means of the metal rods on the
cephalogram

_ Ar: Articulare. the intersection between the external contour of the cranial base and the dorsal contour of the condyle head
or neck

. Go: Gonion. the point on the mandible of intersection of the ramal plane and mandibular plane

_ PNS: Posterior Nasal Spine. the tip of the posterior nasal spine of the palatal bone in the hard palate

ANS: Anterior Nasal Spine. the tip of the anterior nasal spine of the palatal bone in the hard palate

. A: Subspinale. the most posterior point on the anterior contour of the upper alveolar process

10, B: Supramentale. the most posterior point on the anterior contour of the lower alveolar process

11. Pog: Pogonion. the most anterior point in the contour of the chin

12. Me: Menton. the most inferior point on the symphyseal outline

13. Gn: Gnathion. the intersection of the facial plane and the mandibular plane

14, UlA: Upper incisor apex. the apex of upper central incisor

15, ULE: Upper incisor edge. the incisor edge of the upper central incisor

16. L1A: Lower incisor apex. the apex of the lower central incisor

17. L1E: Lower incisor edge. the incisor edge of the lower central incisor

18. I the midpoint between UIE and L1E

19, PM: the midpoint between the maxillary and mandibular first premolars

20. U6: the mesiobuccal cusp of the maxillary first molar

21, 16 the mesiobuccal cusp of the mandibular first molar

22. M: the center of occlusal surface of the maxillary and mandibular first molars

S W Do
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Table 2. Measurement parameters

Skeletal analysis

<Linear measurement>

1. ANS-PNS

2. PNS-SN

3. N-Ar

4, S-Ar

5. Go-Me

6. Ar-Go

7. ATFH: N-Me. anterior total facial height

8. AUFH: N-ANS. anterior upper facial height
9. ALFH: ANS-Me. anterior lower facial height
10. PTFH: S-Go. posterior total facial height
11. PUFH: S-PNS. posterior upper facial height

Fig. 1. Reference points

—_
Do

. PLFH: PNS-Go. posterior lower facial height

. PTFH/ATFH(%)

. Ax' A point horizontal. X coordinate of A on S-N as X
axis at sella

. Bu' B point horizontal. X coordinate of B on S-N as X
axis at sella

16. Av: A point vertical. Y coordinate of A from S-N

perpendicular to A
17. Bv: B point vertical. Y coordinate of B from S-N
perpendicular to B

—
w

—_
N

f—
ol

<Angular measurement>

1. SNA

SNB

ANB

SN-MP

SN-PP

N-S-Ar

. Y axis to SN: the anteroinferior angle between SN-Gn

. PBMR: the posterior border of mandibular ramus-SN

. Gonial angle

. PP-MP
MP: mandibular plane. the line connecting Me and Go
PP: palatal plane.  the line connecting ANS and PNS

Fig. 2. Skeletal linear measurement
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Fig. 3. Skeletal angular measurement Student t-test® A HAAE ).
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Fig. 4. Dentoalveolar linear measurement

Fig. 5. Dentoalveolar angular measurement
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Fig. 6. Occlusal plane angular measurement
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Table 2. Measurement parameters(continued)

Dentoalveolar analysis
<Linear measurement> <Angular measurement>

1. UIE-PP 1. UI-NA

2. U6-PP 2. Ul-SN

3. LIE-Me 3, IMPA

4, L6-MP 4, L1-NB

5. overbite 5. Interincisal angle
6. overjet

Occlusal plane analysis
<Angular measurement>

1. SN-BOP 12. ArANS-FOP
2. SN-FOP 13. ArANS-UOP
3. SN-UOP 14. ArANS-LOP
4. SN-LOP 15. AB-BOP

5. PP-BOP 16. AB-FOP

6. PP-FOP 17. AB-UOP

7. PP-UOP 18. AB-LOP

8. MP-BOP 19. NPog-BOP
9, MP-FOP 20. NPog-FOP
10. MP-LOP 21. NPog-UOP
11. ArANS-BOP 22. NPog-LOP

** BOP: bisected occlusal plane. the line connecting I and M
FOP: functional occlusal plane. the line connecting PM and

M
UOP: upper occlusal plane. the line connecting ULE and U6
LOP: lower occlusal plane, the line connecting L1E and L6
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Table 3. Means of changes in cephalometric skeletal parameters during presurgical orthodontic treatment(T1-T0)
surgery(T2-T1) and postsurgical follow-up(T3-T2) for one-jaw surgery

T1-T0 T2-T1 T3-12
Measurement Mean 8D t value Mean SD t value Mean SD t value
Linear(mm)
ANS-PNS 0.56 1.85 1.27 0.57 1.57 1.63 0.14 1.96 0.31
PNS-SN 0.66 2.36 1.19 -0.72 2.40 -1.28 0.31 1.09 121
N-Ar 0.70 141 211 0.76 1.66 19 -0.19 1.87 -0.44
S-Ar 0.34 0.78 1.86 0.52 1.30 170 -0.31 1.56 -0.83
Go-Me 153 492 1.32 -551 530 -441™ 174 358 2.06
Ar-Go 0.62 143 1.84 0.53 2.65 0.85 -2.81 2.82 -421™
ATFH 157 3.33 2.00 -1.14 483 -1.00 0.30 3.00 042
AUFH -0.06 1.99 -0.12 0.27 2.4 0.45 081 2.56 1.34
ALFH 2.14 2.65 342" -1.70 3.63 -1.99 ~0.45 2.48 -0.77
PTFH 0.71 2.01 1.50 1.39 3.20 1.85 -2.69 3.49 =327
PUFH 0.02 2.11 0.03 -0.19 1.73 ~0.46 0.27 1.95 0.58
PLFH 0.74 247 1.27 1.28 3.71 1.47 -2.11 311 -369"
PTFH/ATFH(%) -0.22 1.21 -0.76 154 365 179 -2.11 2.77 -3.23"
Bu(mm) -0.46 1.84 -1.06 =740 2.88 -109™ 0.88 3.48 1.07
By(mm) 1.09 2.93 1.58 -3.04 341 -3.79™ -0.18 243 -0.31
Angular(® )
SNA ~0.21 150 -0.58 0.17 2.29 0.32 -0.38 2.04 -0.79
SNB -0.26 0.97 -1.14 -4.05 162 -106™ 0.37 198 0.80
ANB 0.07 1.20 0.23 422 191 9.38™ -0.75 118 AN
SN-MP -0.64 416 -0.65 -0.26 343 -0.32 2.08 2.86 3.09™
SN-PP 0.04 1.65 0.10 0.21 2.02 0.44 -0.02 1.59 -0.04
N-S-Ar 0.07 340 0.09 051 3.60 0.60 -0.06 3.59 -0.07
Y axis to SN 0.39 0.76 217 2.18 1.68 551" -0.03 1.68 -0.08
PBMR 0.44 1.49 1.25 452 3.66 523" -1.63 3.44 -2.01
Gonial angle 042 192 0.92 -5.11 417 -5,19™ 3.01 39 3.24™
PP-MP 0.73 1.36 2.28 -1.31 3.35 -1.66 1.24 3.23 1.63

™ p<0.001 T p<0.0l T p<0.05
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Table 4. Means of changes in cephalometric dentoalveolar parameters during presurgical orthodontic treatment
(T1-TO), surgery(T2-T1) and postsurgical follow-up(T3-T2) for one-jaw surgery

T1-T0 T2-T1 T3-T2
Measurement Mean SD t value Mean SD t value Mean SD t value
Linear(mm)
UlE-PP 2.00 7.38 115 -1.63 7.26 -0.96 -0.34 1.46 -0.98
Us-PP 1.28 1.04 522" 063 145 1.86 -0.52 1.61 -1.36
L1E-Me 0.77 1.25 260" -0.44 2.39 -0.79 091 1.20 3227
L6-MP 142 1.38 435™ -0.54 1.98 0.97 -1.19 1.88 -1.07
overbite -0.82 192 -1.81 0.81 1.64 2.08 0.44 1.60 1.18
overjet -2.51 1.89 -5.63™ 885 2.20 17.06™ 0.33 1.20 1.16
Angular(® )
Ul-NA -2.74 533 -2.18 -0.37 2.38 -0.65 4.02 4,12 414™
Ul-SN ~2.88 5.32 -2.30" 0.36 2.20 0.70 2.9 4,18 2.99™
IMPA 492 592 352" 0.10 6.49 0.07 -5.33 6.55 -345™
LI-NB 498 578 3.66™ -6.18 3.62 -725"™ -1.66 3.5 -1.87
Interinc A -1.46 9.06 -0.68 152 341 1.89 -0.58 557 -0.44

™ p<0.001 T p<0.01 " p<0.05

Table 5. Means of changes in cephalometric occlusal plane parameters during presurgical orthodontic treatment
(T1-TO). surgery(T2-T1) and postsurgical follow-up(T3-T2) for one-jaw Surgery

T1-TO T2-T1 T3-T2
Measurement Mean SD t value Mean SD t value Mean SD t value
Angular(’ )
SN-BOP 0.22 332 0.28 -0.81 343 -1.00 -0.91 3.69 -1.04
SN-FOP -2.55 4.36 -2.48 0.12 3.64 0.14 -0.08 345 -0.10
SN-UOP -1.17 340 -1.46 -0.98 3.86 ~1.07 0.24 431 0.24
SN-LOP 2.06 3.89 2.25° -1.42 492 ~1.22 -1.96 472 -1.76
PP-BOP 0.11 3.43 0.13 -0.42 212 111 -1.36 3.06 ~1.19
PP-FOP -2.43 4,65 -2.22" -0.31 321 ~0.40 -0.10 3.06 -0.14
PP-UOP -1.09 356 -1.30 -0.53 2.80 1.10 0.24 2.44 -1.15
MP-BOP 0.76 2.92 110 -0.54 342 ~0.67 3.19 4,03 335"
MP-FOP 331 3.87 363" -1.46 3.49 -1.78 2.48 365 2.88"
MP-LOP -1.23 3.7 -1.39 0.49 3.37 0.62 3.24 418 3.29"
ArANS-BOP 0.96 4.24 0.96 -1.28 356 -1.53 0.23 6.59 0.15
ArANS-FOP -2.11 440 -2.03 0.19 352 0.23 -0.30 341 -0.37
ArANS-UOP -0.35 420 -0.35 -1.51 3.28 -1.9 -0.04 3.34 -0.06
ArANS-LOP 2.21 532 161 ~1.84 459 -1.71 -1.99 443 -1.91
AB-BOP 081 3.30 1.04 10.97 414 11.23™ -0.78 3.30 -1.00
AB-FOP 500 848 2507 10.07 4.33 9.87" -1.34 355 -1.60
AB-UQOP 2.24 386 247 10.92 4,34 10.68™ =177 4,03 -1.87
AB-LOP -1.11 371 -1.27 11.62 466 10.58™ -0.14 397 -0.15
NPog-BOP 0.54 2.88 0.80 413 2.94 597 0.33 3.19 0.44
NPog-FOP 2.88 4,05 302" 317 312 431™ -0.08 2.9 -0.11
NPog-UOP 1.35 420 1.36 412 323 541" -0.46 337 -0.57
NPog-LOP -1.36 372 -1.55 4.27 4,01 452 1.43 415 1.46

" p<0.001 M p<0.0l T p<0.05

=26 -



Vol. 27, No. 1, 1997 Korea. J. Orthod. SHY IS BYDEAe] dnisas MM WES 0|XIE 240 st AT

Table 6. Means of changes in cephalometric skeletal parameters during presurgical orthodontic treatment(T1-T0),
surgery(T2-T1) and postsurgical follow-up(T3-T2) for two-jaw surgery

T1-T0 T2-T1 T3-T2
Measurement Mean SD 1 value Mean SD t value Mean SD t value
Linear(mm)
ANS-PNS 0.31 190 0.80 2.60 2.22 572 -0.87 177 -241"
PNS-SN —-0.61 1.9 -1.27 ~0.91 2.10 -2.13 0.23 1.13 1.01
N-Ar 0.18 1.58 0.57 0.72 152 2.33" -0.31 2.09 -0.72
S-Ar 0.08 111 0.37 0.77 1.46 259" -0.37 1.7 -1.06
Go-Me -0.00 1.78 -0.00 -3.87 3.72 ~509™ 1.08 2.83 1.87
Ar-Go 0.30 2.46 0.61 -1.38 371 -1.82 -1.9 3.09 -3.16™
ATFH 0.74 519 0.70 -4,10 6.06 -331" -0.82 345 -1.16
AUFH -0.16 5,08 -0.15 -1.40 4.21 093 0.42 2.3 -0.98
ALFH 091 2.60 1.72 -2.68 409 -321™ -1.30 2.80 -2.27"
PTFH 1.35 7.18 0.92 0.26 4.02 0.32 -2.714 3.86 =347
PUFH 115 10.34 0.4 -2.35 10.05 -1.156 0.22 191 0.56
PLFH 0.51 6.29 0.40 0.82 475 0.85 -3.37 4.16 -397™
PTFH/ATFH(%) -0.74 1.9 -1.87 1.83 2.82 318" -1.43 248 -2.82"
Ax 0.80 1.43 272" 3.48 2.6 6.43™ -0.26 1.72 -075
Bu 0.09 3.67 0.12 -5.78 6.17 -459™ 1.22 3.08 1.94
Ay -0.17 1.70 -048 -1.40 3.66 -1.87 0.22 2.36 0.46
Bv -112 2.86 -1.92 -4.98 5.28 -4,62™ -0.21 3.00 0.35
Angular(® )
SNA 0.33 1.37 118 3.07 2.26 665 ~0.23 1.82 -0.63
SNB -0.15 153 -0.48 -3.18 2,77 ~5.64" 0.58 1.48 191
ANB 0.11 2.50 0.22 6.13 3.03 991™ -0.70 148 -2.30"
SN-MP -1.64 857 -0.94 -1.92 3.66 -257" 1.44 437 1.61
SN-PP -0.18 2.08 -041 0.28 4.00 0.35 027 2.65 -0.50
N-S-Ar -0.52 161 -1.57 0.93 181 251" 0.52 3.02 0.85
Y axis to SN 0.06 1.34 0.21 1.31 253 253 -0.81 1.97 -2.02
PBMR 0.07 1.98 0.16 3.83 428 4.39™ -1.78 3.39 -2.56"
Gonial angle -2.28 10.77 -1.04 -5.12 519 -4.84™ 3.08 447 337"
PP-MP 0.90 3.08 1.43 -2.03 3.34 -2.08" 0.88 3.08 1.39

T p<0.001 7 p<0.01 " p<0.05

Table 7. Means of changes in cephalometric dentoalveolar parameters during presurgical orthodontic treatment
(T1-T0), surgery(T2-T1) and postsurgical follow-up(T3-T2) for two-jaw surgery

T1-T0 T2-T1 T3-T2
Measurement Mean SD t value Mean 8D t value Mean SD t value
Linear(mm)
ULE-PP 0.9 2.02 230" -0.13 1.30 -0.50 -0.72 1.8 -1.90
U6-PP 0.90 1.63 271" -0.10 1.80 -0.27 ~0.40 112 -1.73
L1E-Me 0.45 1.26 175 -1.50 3.03 -2.43" 0.73 1.39 258"
L6-MP 0.58 2.82 1.02 -0.44 2.88 -0.74 -1.50 2.24 -329™
overbite 0.50 2.37 1.03 0.22 1.92 0.55 1.05 0.75 6.88™
overjet -3.39 2.63 -6.31" 11.48 4.02 14.00™ -0.25 1.52 -0.79
Angular(® )
Ul-NA -412 6.46 -3.12" -3.64 5.99 -2.98" 2.73 525 255"
Ul-SN -355 7.06 247 -0.74 549 -0.66 3.05 431 346"
IMPA 791 6.07 638" -0.18 5.76 -0.15 -2.40 3.74 -3.15™
L1-NB 7.18 567 6.20™" -4.38 435 -493™ -0.98 4.20 -1.15
Interinc A -3.50 9.12 -1.88 0.88 7.10 0.61 -0.73 8.70 ~-041

™ p<0.001 " p<0.01 T p<0.05
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Table 8. Means of changes in cephalometric occlusal plane parameters during presurgical orthodontic treatment
(T1-TO), surgery(T2-T1) and postsurgical follow-up(T3-T2) for two-jaw surgery

Ti-TO T2-T1 T3-T2
Measurement Mean SD t value Mean SD t value Mean SD t value
Angular(® )
SN-BOP 0.01 277 -0.47 3.34 -0.69 -0.83 2.04 -1.98
SN-FOP -1.46 2.90 247" 051 394 0.63 -0.34 2.61 -0.64
SN-UOP -0.54 3.80 -0.70 -0.16 462 -0.17 -0.14 2.56 -0.26
SN-LOP 1.14 413 1.35 -1.356 3,06 215" -1.89 2.32 -3.99"™
PP-BOP 0.27 3.23 0.40 -0.42 2.12 -0.97 -1.36 3.06 -2.18°
PP-FOP -1.17 3.78 -151 052 4,00 0.63 -0.45 3.27 -0.67
PP-UOP -0.34 407 -0.41 -0.53 2.80 -0.92 0.24 2.44 0.48
MP-BOP 0.23 2.46 0.45 -1.45 2.71 -263" 1.98 3.90 249"
MP-FOP 125 311 1.96 -2.12 317 -328"™ 1.23 4.00 1.50
MP-LOP -1.29 3.48 -1.82 -0.54 248 -1.07 2.82 4.49 307"
ArANS-BOP 0.70 316 1.09 0.83 343 1.19 ~0.97 2.96 -1.60
ArANS-FOP -1.15 4.22 -1.34 1.63 451 1.77 -0.33 2.83 -0.58
ArANS-UOP -0.09 3.88 1.03 456 1.10 -0.13 3.14 -0.20
ArANS-LOP 1.53 517 1.45 0.15 3.60 0.20 -1.76 3.25 -2.66"
AB-BOP 0.56 332 0.82 12.93 553 1L45™ -1.41 2.33 -2.96™
AB-FOP 1.92 345 273 11.98 6.10 962" -1.80 3.23 SAVA
AB-UQOP 1.03 481 1.06 12.61 572 10.81™ -1.94 2.42 -393™
AB-LOP -0.60 3.26 -0.90 13.98 537 12.74™ ~0.08 211 -0.19
NPog-BOP 0.21 2.67 0.39 314 2.53 6.08™ 0.18 152 059
NPog-FOP 1.33 3.01 217 2.08 352 2.90™ -0.18 2.52 -0.36
NPog-UOP 043 3.83 0.54 270 376 352" -0.39 1.90 -1.01
NPog~LOP -1.23 357 -1.69 3.99 2.52 776™ 1.32 1.89 342"
™ p<0.001 Tt p<O0l * p<0.05

Table 9. Comparison of changes for one-jaw surgery
with changes for two-jaw surgery in cepha-
lometric parameters during presurgical orth-
odontic treatment(T1-T0), surgery(T2-T1)
and postsurgical follow-up(T3-T2)

One-jaw vs. two-jaw  T1-T0 T2-T1 T3-T2
parameters t value t value t value
ANS-PNS 0.42 -346" 1.73
By 246" 145 0.04
overjet 1.26 =211 -0.96
SNA -1.14 -4,08™ -0.24
ANB 0.09 -2.49" -0.13
Ul-NA 1.05 244 0.89
ArANS-UOP -0.40 -2.09" 0.08

" p<0.001 Tt p<00l " p<0os

PP, IMPA, L1-NB, AB-FOP, NPog-FOP+= %7}
891 L, overjet, UI-NA, U1-SN, SN-FOP& 7+4&
sF3 T}
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Table 10. Stepwise multiple regression for postsurgi-
cal stability(Bu(T3-T2)) after one-jaw sur-

gery(N=18)

Step  Variable entered  Partial R*  Model R®
1 Bu ToTh 0.46 0.46
2 LIE-Me ToT, 0.15 061
3 SN-MP TyTo 0.13 0.74
4 LI-NB TTo 0.10 0.84

TyTy ¢ T2-T1, TiTo : T1-TO
No other variables met the 0.15 level for significance.

Table 11. Stepwise multiple regression for postsurgi-
cal stability(Bx(T3-T2)) after two-jaw sur-

gery(N=24)
Step  Variable entered  Partial R*  Model R?
1 Bir T.T) 0.28 0.28
ToTy @ T2-T1

No other variables met the 0.15 level for significance.
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-ABSTRACT -

FACTORS AFFECTING POSTSURGICAL STABILITY
IN SKELETAL CLASS 1l MALOCCLUSION PATIENTS

Kyung-Su Chin, Jong-Ryul Kim, Woo-Sung Son

Department of Orthodontics, College of Dentistry, Pusan National University

The purpose of this study was to investigate the factors affecting the postsurgical mandibular stability for both one- and
two jaw surgery. 18 for one-jaw surgerys and 24 for two-jaw surgerys among skeletal class II malocclusion patients who
experienced orthodontic treatment and orthognathic surgery at Pusan National University Hospital were selected. Lateral
cephalograms taken at the first visit, after presurgical orthodontic treatment, immediately after surgery and follow-up over 6
months, were traced. Based ANOVA, multiple hinear regression analysis was completed for one-jaw surgery with postsurgical
stability as the criterion and the magnitude of mandibular setback, the change of mandibular incisor height during surgery, the
changes of mandibular plane angle and mandibular incisor angle during presurgical orthodontic treatment as affecting factors.
Same analysis was completed for two-jaw surgery with postsurgical stability as the criterion and the magnitude of mandibular
sethack as affecting factor,

The results were as follows:

1. In the one-jaw surgery cases, the magnitude of mandibular sethack, the change of mandibular incisor height during surgery,
the changes of mandibular plane angle and mandibular incisor angle during presurgical orthodontic treatment explained the
variability in postsurgical stability with a significant R value of 0.84.

2. In the two-jaw surgery cases, the magnitude of mandibular sethack explained the variability in postsurgical stability with
a significant R? value of 0.28.

KOREA J ORTHOD. 1997 : 27 : 21-33

# Key words : Skeletal class Il malocclusion, Orthognathic Surgery, Factors affecting postsurgical stabillity
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