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Abstract

Skeletal Stability after Orthognathic Surgery in Severe Skeletal Class lli
Malocclusion Patients according to Changes in Anteroposterior
Discrepancy and Occlusal Planes

Jung-Han Lee, Sung-Hee Kim, Young-Jae Baek, Kyung-Yong Ahn,
Dae-Seok Hwang, Yong-Deok Kim, Uk-Kyu Kim

Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University

Purpose: The purpose of this study was to evaluate postsurgical facial hard tissue stability after orthognathic surgery with/without
posterior impaction in skeletal class III malocclusion patients, and to evaluate the horizontal relapse tendency, according
to changes in anteroposterior discrepancy and occlusal planes,

Methods: Ninety patients, who had undergone orthognathic surgery in Pusan National University Dental Hospital, were
enrolled in this study, Three main groups were classified as follows: Thirty patients underwent mandibular setback bilateral
sagittal split ramus osteotomy (BSSRO) only (BSSRO group, BG); another thirty patients underwent mandibular setback BSSRO
and Le Fort I osteotomy with posterior impaction (posterior impaction group, PG); and another thirty patients underwent
mandibular setback BSSRO and Le Fort I osteotomy without posterior impaction (non-posterior impaction group, NPG).
Preoperative (T0), immediate postoperative (T1) and six-month follow-up period (T2) lateral cephalograms were taken, and
various parameters were measured, The analyses were done by linear and angular measurements between TO-T1 and T1-T2,
to evaluate postsurgical facial hard tissue stability.

Results: Mean horizontal relapse rates were distributed from 11.81% to 19.08%, and there were significant postsurgical changes
(0.52 mm~2.44 mm) at the B point in all 3 groups. But, there were no statistical differences on relapse rate among BG,
PG and NPG patients,

Conclusion: In this study, the postsurgical stabilities of BSSRO and Le Fort I osteotomy with/without posterior impaction
in skeletal class III malocclusion patients were acceptable, There were no significant statistical differences in mandibular stability
according to changes in anteroposterior discrepancy and occlusal planes.
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Fig. 1. Annual trend of the surgical treatment modality of orthog-
nathic surgery in Department of Oral and Maxillofacial Sugery,
Pusan National University Dental Hospital, Korea. 2 jaw NR,
bimaxillary surgery without posterior impaction; 2 jaw R,
bimaxillary surgery with posterior impaction; 1 jaw, bilateral
sagittal split ramus osteotomy.

Jung-Han Lee: Stability after Orthognathic Surgery 405

of dpdolH, Jol| thet FE Ak JHeigke). e

¢
o N

Fo] gbgAe] ¥EH A9 & F ALL oPIF 5 glom o=
qkw.o] AlnS Asie wut ojje} He oke] Wkl AAT
Sz o] mabgE el 2

A7V oldg x4 glok w=gt
ohrgsze] Qg doll At I F Proffic F10]] whEw, skt
FHolE e Aok 3P AlRlET Adote 7 s
thEo = Qg do] "ol Foletal 3heith

< T 3L of) 7IX) 24} B3tHo g AwEe] 9t
I HaEo] gom2 3], 1 Ulo 2= sletre] $1x] W),
slebal =] 91X ws), Az 9 259 Aoz <l

— 1
AT ofF, A TR, slefze] olsH, = A
=

il

ik

o

- oy
argA|ge] AR off, I} 1y W 5 vk Hsi] B
T glek. SR oFE ol o5 5 T adol e

B ok 2000 ORE 20114 971 ket Aopy
9 PRIl SebdEFow gk ua Hohrd
o

ForrEs Al 2 9078 FAE tie R Sk e
A=}

o

AP ol %, ol sjokel g2 sk Alee
=& (bilateral sagittal split ramus osteotomy, BSSRO)WF
A% 3079] RS BSSRO group (BG), o=zl 1o
A1 BSSRO®} “dotze] S sjdolsE s3It Le Fort 1 =4
s Al 3019 SAES o 3ol Ew(posterior
impaction group, PG), Yel&ol Jojx] BSSROS} AdetZe
T HolsS FWRHA] 92 Le Fort 1 TS Aldsh
3099 =S 4 HEHolEw(non-posterior  im-
paction group, NPG)©o 2 -53it}

HeYze] T4 Bolgel T RRANIE, Reyneke 54
o Wk, < o} WS W, % F vacingol] e Feiztol
27 ol AAMRFO R SIS A5 Y SHOET(PG) S
2, uf Jeizdo] 2 nigte] WislkE HQl 95 BT vlse]
BL(NPG) 02 “gatelet. wg Hzto] 27 of3te] Wisks X

Vol. 34 No. 6, November 2012



406 ©)Fe: FAA IF $ALe) 5 F 434

Ql, “dehEe] WhAIALEF sjHolFe] SEle Alefetgint. 3,
slefEe] FHbolEol W EFE, Nakajima ${519] At

7t o] IAES slekze] Folgaol B point 710 R
10 mm oP} Z7] AJHE Sksevere, SYET} 10 mm TR
e K mild, M)EZ Uitk Table 1),

f
=

AKAZ 2.0 mm, Zo] 16 mm)E ARE3le] TG IFIT
I (maxillomandibular fixation)2 &8 SHEES A&
of & F 5 HALHUL, o)F oF 457 &8 MHE

o83l MTeE W Eajxas e

_I

ol
o

il

Table 1. Sex and age distribution of study

Group (n=15) Female/Male Mean age

BG (M) 8/7 25.73 (+6.98)
BG (S) 6/9 22.27 (£3.33)
PG (M) 5/10 24.53 (+3.85)
PG (S) 11/4 22.67 (£2.92)
NPG (M) 11/4 22.87 (£3.36)
NPG (S) 11/4 23.67 (£3.15)

BG, bilateral sagittal split ramus osteotomy group; PG, posterior
impaction group; NPG, non-posterior impaction group; (M), mild
group; (S), severe group.

Table 2. Anatomic landmarks, reference lines & measurements
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Horizontal measurements (mm)

VRP to PNS: distance from VRP to PNS
VRP to A: distance from VRP to A-point
VRP to B: distance from VRP to B-point

Vertical measurements (mm)

HRP to PNS: distance from HRP to PNS
HRP to A: distance from HRP to A-point
HRP to B: distance from HRP to B-point

Angular measurements (°)

SNA: angle between SN line and A point
SNB: angle between SN line and B point
Occlusal plane angle: angle between HRP
and occlusal plane
Mn. plane angle: angle between HRP and
mandibular plane

S, sella; N, nasion; HRP, horizontal reference plane; PNS, posterior nasal spine; VRP, vertical reference plane.
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Table 3. Surgical and postsurgical change of BG (BSSRO group)
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olF S4%k] VRP to B, HRP to Bok] frefgh Hshs Helom,
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plane angles 217} fel4] Sl W} keIt P <0,05,
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1) Posterior impaction, M group: PG (M)2] w3}
%2 W3NT0-T1ZIE PFHE A2ldk SNA, SNB,
Occlusal plane angle, Mn, plane angle 3 Jol&2] 43,
2)A o]F 2A7k2] VRP to A, HRP to A, VRP to PNS,
HRP to PNSO] frelah wishe: nglon, slekze] 43, 442
o]% 24721 VRP to B, HRP to BolX] f-o)4 Q&= wsl=

Mild group Severe group
Measurements

Difference P-value Difference P-value

VRP to B (mm) TO-T1 3.01 (1.92) 0.000* 14.76 (4.13) 0.000*
T1-T2 -0.53 (0.85) 0.001* -2.44 (3.28) 0.004*

HRP to B (mm) TO-T1 -0.21 (1.89) 0.679 2.59 (3.62) 0.015*
T1-T2 -0.39 (2.65) 0.574 0.35 (3.65) 0.714

AFH (mm) TO-T1 -0.74 (2.20) 0.212 1.48 (2.85) 0.064
T1-T2 -1.07 (3.20) 0.215 -0.46 (3.21) 0.586

PFH (mm) TO-T1 -3.00 (4.43) 0.020* -2.00 (2.25) 0.004*
T1-T2 1.88 (4.98) 0.165 3.42 (3.62) 0.003*

SNB () TO-T1 2.27 (0.99) 0.000* 7.27 (1.28) 0.000*
T1-T2 -0.41 (0.49) 0.006* -1.05 (0.90) 0.000*

Occlusal plane angle (°) TO-T1 0.43 (1.98) 0.415 -0.53 (2.54) 0.437
T1-T2 -1.32 (1.57) 0.006* 1.45 (2.67) 0.054

Mn. plane angle (°) TO-T1 0.08 (2.95) 0.920 -1.33 (2.85) 0.092
T1-T2 -2.36 (3.22) 0.013* -2.49 (2.81) 0.004*

Values are presented as mean (standard deviation). (+) value, posterior or superior movement; (-) value, anterior or inferior movement.
VRP, vertical reference plane; HRP, horizontal reference plane; AFH, anterior facial height; PFH, posterior facial height.

*P <0.05.
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1) Non-posterior impaction, M group: NPG (M)2] 3}

<=2 HIHTO-T1)FoM= AFH, SNB, Mn, plane angle
2 gekEe] 217 ofF SR HRP to A, HRP to PNSeilA]
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Table 4. Surgical and postsurgical change of PG (posterior impaction group)

Mild group Severe group
Measurements

Difference P-value Difference P-value
VRP to PNS (mm) TO-T1 -1.99 (1.90) 0.001* -3.20 (3.17) 0.002*
T1-T2 1.19 (0.67) 0.542* 0.44 (1.25) 0.195
HRP to PNS (mm) TO-T1 6.76 (1.87) 0.000* 5.88 (1.76) 0.000*
T1-T2 -0.30 (1.06) 0.282 -0.06 (1.06) 0.821

VRP to A (mm) TO-T1 -1.74 (2.48) 0.017* -1.50 (4.55) 0.223
T1-T2 -0.42 (1.28) 0.222 0.79 (2.67) 0.272
HRP to A (mm) TO-T1 2.86 (2.03) 0.000* 1.84 (3.13) 0.039*
T1-T2 0.18 (1.94) 0.721 0.08 (2.09) 0.885
VRP to B (mm) TO-T1 3.30 (1.67) 0.000* 12.70 (2.35) 0.000*
T1-T2 -0.52 (0.47) 0.000* -1.50 (1.82) 0.004*
HRP to B (mm) TO-T1 4.24 (5.43) 0.005* 4.57 (4.61) 0.002*
T1-T2 2.20 (2.89) 0.004* 1.53 (2.96) 0.064
AFH (mm) TO-T1 5.54 (3.79) 0.000* 4.60 (3.78) 0.000*
T1-T2 1.47 (3.35) 0.075 1.44 (3.42) 0.125
PFH (mm) TO-T1 1.39 (3.18) 0.253 2.31 (4.01) 0.043*
T1-T2 3.86 (2.70) 0.000* 3.85 (4.14) 0.003*
SNA (®) TO-T1 -2.13 (2.49) 0.005* -1.88 (2.54) 0.013*
T1-T2 0.29 (1.60) 0.497 0.72 (1.18) 0.033*
SNB (9 TO-T1 2.31 (1.46) 0.000* 6.87 (2.14) 0.000*
T1-T2 -0.23 (1.29) 0.344 -0.72 (1.42) 0.071
Occlusal plane angle (°) TO-T1 -4.89 (1.37) 0.000* -5.63 (2.81) 0.000%
T1-T2 -0.24 (1.72) 0.601 0.59 (1.86) 0.238

Mn. plane angle (°) TO-T1 1.80 (2.44) 0.013* -1.58 (3.21) 0.078
T1-T2 -1.23 (1.49) 0.007* -1.71 (1.56) 0.001*

Values are presented as mean (standard deviation). (+) value, posterior or superior movement; (-) value, anterior or inferior movement.
VRP, vertical reference plane; HRP, horizontal reference plane; AFH, anterior facial height; PFH, posterior facial height.

*P <0.05.
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Table 5).
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Z2gkollM A = Hshs FEER] gigtov) sjelEe] VRP 11.81%, NPG (M)ollX 19.08% E NPG (S)ollA 14.79%=
to BolM frejanial s do] #=l o™, PFH, Mn, plane YeRJTE One-way ANOVA2] Tukey multiple comparison

angle, SNBol|A Z¥z} #-2)4 e Wb =K P <0.05, testE ARESH] 2E group 7He] & ¥ B pointolde] S-S
Table 5). s Ay fodt AdeAe SEERE e >

0.05)(Table 6).

Table 5. Surgical and postsurgical change of NPG (non-posterior impaction group)

Mild group Severe group
Measurements

Difference P-value Difference P-value

VRP to PNS (mm) TO-T1 0.60 (3.65) 0.535 0.69 (2.70) 0.340
T1-T2 0.07 (2.30) 0.991 -0.47 (1.70) 0.303
HRP to PNS (mm) TO-T1 1.95 (2.72) 0.015* 2.59 (3.24) 0.008*
T1-T2 0.11 (0.99) 0.667 0.06 (2.12) 0.917

VRP to A (mm) TO-T1 0.70 (3.52) 0.454 0.59 (4.16) 0.589
T1-T2 -0.36 (2.29) 0.552 -0.19 (4.28) 0.867

HRP to A (mm) TO-T1 3.26 (3.28) 0.002* 1.41 (3.68) 0.161
T1-T2 -0.44 (2.41) 0.488 0.60 (3.85) 0.558
VRP to B (mm) TO-T1 2.74 (1.82) 0.000* 12.16 (1.88) 0.000*
T1-T2 -0.51 (1.40) 0.013* -1.80 (2.68) 0.005*

HRP to B (mm) TO-T1 2.96 (5.53) 0.057 2.90 (7.81) 0.173
T1-T2 1.51 (2.05) 0.013* 2.04 (5.60) 0.179

AFH (mm) TO-T1 4.82 (6.13) 0.009* 3.68 (8.25) 0.106
T1-T2 0.35 (2.19) 0.542 1.71 (5.75) 0.270

PFH (mm) TO-T1 -0.44 (5.02) 0.737 0.68 (4.35) 0.556
T1-T2 2.61 (3.89) 0.021* 5.05 (6.70) 0.011*
SNA (°) TO-T1 0.96 (3.38) 0.292 -2.27 (1.87) 0.000*
T1-T2 -0.06 (1.35) 0.871 -0.07 (1.73) 0.875
SNB (%) TO-T1 1.80 (1.12) 0.000* 5.95 (2.94) 0.000*
T1-T2 -0.05 (0.71) 0.801 -1.32 (1.78) 0.013*

Occlusal plane angle (°) TO-T1 0.58 (1.01) 0.222 -0.23 (1.12) 0.431
T1-T2 -0.81 (1.90) 0.122 -0.25 (2.46) 0.695

Mn. plane angle (°) TO-T1 2.81 (4.83) 0.041* -2.31 (4.44) 0.064
T1-T2 -1.47 (2.22) 0.022* -1.71 (2.65) 0.025*

Values are presented as mean (standard deviation). (+) value, posterior or superior movement; (-) value, anterior or inferior movement.
VRP, vertical reference plane; HRP, horizontal reference plane; AFH, anterior facial height; PFH, posterior facial height.
*P <0.05.

Table 6. Descriptive statistics for horizontal movement and relapse at B point

Surgical movement (To-T;, mm) Relapse (T;-T2, mm) Relapse (%) P-value
BG (M) 3.01 (1.92) -0.53 (0.85) 17.57 0.090
BG (S) 14.76 (4.13) -2.44 (3.28) 16.53 0.090
PG (M) 3.30 (1.67) -0.52 (0.47) 15.78 0.090
PG (S) 12.70 (2.35) -1.50 (1.82) 11.81 0.090
NPG (M) 2.74 (1.82) -0.52 (1.40) 19.08 0.090
NPG (S) 12.16 (1.88) -1.80 (2.68) 14.79 0.090

Values are presented as mean (standard deviation). (+) value, posterior or superior movement; (-) value, anterior or inferior movement.
BG, bilateral sagittal split ramus osteotomy group; PG, posterior impaction group; NPG, non-posterior impaction group; (M), mild group;
(S), severe group.

*P <0.05: One-way ANOVA, Tukey multiple comparison test.
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