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THE CORRECTION OF CLASS lIl MANDIBULAR ASYMMETRY USING
BILATERAL SAGITTAL SPLIT RAMUS OSTEOTOMY AND LATERAL ANGLE REDUCTION

Hee Jea Kang, In Woo Song, Yung Ki Kang, Jong Ryoul Kim
Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University

Purpose: The aim of this study is to identify the usefulness of unilateral mandibular angle ostectomy,
so-called “Lateral Angle Reduction’, in asymmetric prognathism patients by the assessment of postopera-
tive stability and esthetic results

Patients and Methods: For the retrospective study, 10 skeletal class III mandibular asymmetry patients
who were performed SSRO and unilateral mandibular angle ostectomy, Lateral Angle Reduction, was
selected. Lateral and posterioanterior cephalogram was taken before surgery (T0), 1day after surgery (T1)
and 6month after surgery (T2). To know the esthetic results the facial width and lateral facial contour
were examined on posterioanterior cephalogram and to know the postoperative stability B point and Incisor
inferius was examined on lateral cephalogram. Statistical analysis was performed.

Results: From TO to T1, Intergonial width was significantly decreased, dominantly at shortened side but
no significant changes at lengthened side. Those were well-maintained during 6 months. Lateral facial
angle and Ramus angle was significantly decreased on only shortened side from TO to T1. As a result, after
surgery, there were no significant differences in all measurements between shortened side and lengthened
side. Ramus deviation angle in shortened side and ramus angle in lengthened side which reflect the angu-
lation of ramus on frontal plane didn t show significant changes after surgery and during postsurgical peri-
ods. Lower dental midline showed no statistical changes during postsurgical period. The relapse rate on B-
point was 11.92%.

Conclusion: Unilateral “Lateral angle reduction” in the asymmetric mandible is valuable to obtain the
narrow lower face and symmetric facial contour with a good stability.

Key words: Facial asymmetry, Asymmetric prognathism, Lateral angle reduction
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2, o] MeflA] Sellag Avke A& YEH2E 3te] B-point
o} 9 £HE £AF YR E r|23l9en ®3 SNBE
ZA st Fig. 2).

133



>

chgtefotet

0.

JE 712 21EE|X]: Vol 32, No. 2, 2010

{Preoperative cephalogram) (Postoperative cephaogram

Fig. 3. Posterioanterior cephalogram and measurements.

stebgel #34 WgE #FAd7]98 P-A cephalo-
gram ‘oA Gonion (Go), Ramus point (RP),
Zygomatic arch (Zr), Crista galli (CG), Lower dental
midline (L1)< 71&39th. stek&e] o)z} o} atebA
A9 FFAdol} stekEe] AFAe]l A HA gl WL
shortened sidee} 3t M€ lengthened sideg} 313
T}, shortened sideol#] 3tetzr FAA|E o] F A 2o] PA
€ Gonion (Go' )& 3|9l 713 &1 a8la 9= 9
ES AR, s dadAE ol F gAE 2 A Ad
W] &% W& middle Ramus point (mRP)E} 313t}

TR L e AZA3 A9 Supraorbital
margin (SOM)2.2 31 Crista galli®t Anterior nasal
spines A2 A& IH FFHOE 32 0| & ¢4 J|FE
Mo st

Intergonial widtht €4 (T1)9+ &% Goinon Alo] <]
AZE 23(T2, T3)dl= 3tz A& o5 A =20] ¥
A8 Go # WS Go Atele] AglE 2339t Lower
dental midline deviation Ii¢} SFHASX7 Y] AS
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{Preoperative cephalogram)
Fig.4. Comparison of Pre- and post-operative P-A photograph.

ZR890m, £ AYEo de W ¥ goE A
A8ttt Gonial width® GoniondllA SHFaARSX71A] €]
Az S F% 47 24892 M, Ramus widthe Ramus
point oA JAFFAR Y AR E FF 44 S35
AEA A Dol A2 ool o 2 ANEIHH(Fig. 3).

Lateral facial angle Zy$}t Go= dZ3 X3 SOMe]
o]Z& ztolt}, Ramus angled RPS} GoZ |23 X3}
SOMe] o|#& Zoln &zt dAe ¥ shortened
sidedl A& RP&} Go & 9423 A3 SOMe] o]+ Ze
2 &9t Lateral facial angle¥} Ramus angle® &%
oh o] ]2 ¥ (lateral facial contour)S WHg g}, o]
£ e 355 ¥ 2AZHY 92 A
Yehj& 3 X & shortened sidel*+ Ramus devia-
tion anglec| 3}z FHAE o|F FAE mRPS} RP
g A7 A3 SOMe] o|F+= ZolH, lengthened side
o4& Ramus anglec] TAZH] 9SS el
(Fig. 4).
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lateral cephalogram® P-A cephalogram’de] 23 ¥
RE gholq e F2AA7} AE AT

P-A ceph@olxe] AZeAE AN sl 559 &
A7t AR o AU S 12 F hA] bl 33l
T w4 AseAE Adslan. 389 AFeAE
Dahlberg s formula® AH-8}Sith.

Dahlberg s formula : ME = {ZD2/2N)

AN A3 @A 0.38 mmol™, A=Ak 0.77% ©]
H(Table 1). lateral®} P-A cephalogram’tellre] ZE
AZE 3 9o £aHKHJ) d) APFHAATT

=SA(T0), €F AE(T1), €F /NE(T2) Alolg] st
of g BATHA FAAE Br) 8 Wilcoxon signed
rank test® A8t P-A cephalogram’dellA Z+ A]
71(T1, T2, T3)el thgt shortened side®t lengthened
sidete] tHeZH el vlwE H8l Mann Whitney U-
testE AlABAT ZE SATA AE SPSS 12.0
(SPSS Inc, Chicago, IL)E AH&3t9t).

Tabie 1. Measurement Errors ,

1. Lateral cephalogram

1) Surgical changes on immediate period

) 93 1% HaE vehlle T1-T0712  sur-
gical change)el Ti$} B point7} FWo=Z 742 944 +
5.24 mm, 9.11 + 5.18 mm9) °}E8t9 o oj= TAT
How folat Wslolti(P( 0.01). li% B point®] 44
dhkol o] Rl Wale #AHA FerhP ) 0.05).
SNBE 4.72 + 2.21%9 fg Za(P ( 0.01)7} #%
HrH(Table 2).

2) Postoperative stability

FEF M40 €F ¥gE e T2-T17|¢
(postoperative change)ell Ii¢] 4ol %(2.31 + 2.36
mm, P{0.05)& A2a 2E gelA gl & T F3
£ B (P) 0.05). 1is} B pointd] £F FHolg%e

- Iﬁtergoﬁiai ‘\‘Nﬂidth (mm

051

Lower dental midline deviation (mm) 0.27 0.43
Shortened side

Gonial width (mm) 0.47 0.54 0.28
Ramus width (mm) 0.31 0.16 0.29
Lateral facial angle (*) 0.45 0.40 0.45
Ramus angle () 0.99 0.73 0.61
Ramus deviation () 0.62 0.57 0.27

Lengthened side
Gonial width (mm) 0.36 0.46 0.21
Ramus width (mm) 0.25 0.25 0.39
Lateral facial angle () 0.37 0.46 0.38
Ramus angle (7) 0.52 0.36 0.49

TO: before surgery: T1: first day after surgery; T2: 6months after surgery
Measurement Error using Dahlberg s formula: ME =/(ZD2/2N)
Linear measurement error = 0.38 mm, Angular measurement error = 0.77°

Table 2. Changes of variables at lateral cephalogram in post-operative period

TO | - T1-TO
R : Mean  SD ‘Mean . SD Pwalue ¢
Ii Horizontal {mm) 81.03 9.33 -9.44 524  0.005™ 1.13 266 0.114 11.92%
Vertical (mm) 8799 526 0.70 435  0.799 -2.31 2.36  0.009*
B point  Horizontal (mm) 72.08 11.21 -9.11 518  0.005** 1.00 277 0575 10.99%
Vertical (mm) 112.60 6.45 2.89 584 0.203 -1.64 240 0.059
SNB () 82.74 434 ~-4.72 2.21  0.006* 039 155 0878 3.30%

TO: before surgery; T1: first day after surgery . T2: 6months after surgery
T1-TO: Surgical changes; T2-T1: Postoperative changes(surgical stability)
Relapse rate was calculated by the formula of (T2-T1/T1-T0)*100
Statistically significance (*: 0.05 > P, **: 0.01 ) P; Wilcoxon signed rank test)
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2}7—}944 + 5.24 mm, 9.11 + 518 mme|™ &% 67]
17k 1.1 266 mm (11.92%), 1.00 £ 2.77 mm
(11%)4] -’@F’i Holx 3ith(Table 2).

2. Posterioanterior cephalogram

1) Surgical changes on immediate period

SSROH EAl9] Al3E shortened side?] &2tz &4
A& F(T1-TO) P-A cephalogram’do)x 9] HaES
A Intergonial width: 3.58 + 3.80 mme 94 &
AAE BOTH(P( 0.05). Gonial width®} Ramus angle,
Lateral facial angle®] 7 shortened side9l A+ later-
al angle reduction®® <18 Z7 444 + 3.99 mm,
2.82 + 2.52%, 9.09 + 7.68%9 #g 44AE Holx
2HP ( 0.05), lengthened sidedl A= 25 -f"rJ ko
2= A =P ) 0.05). Shortened sideol A+ later-

al angle reduction® rigid fixationo] 9% Ramus

width$} Ramus deviation angle €43} v wa] f-<] 3
W37} #dEA gok(P ) 0.05), lengthened sideclAl
Ramus widtholA 2.20 + 2.45mm®) #<9& S7HP (
0.05)7} #&=9c} €4 shortened side W3z 587 +
2.06 mm B =] ¢ Lower dental midline devia-
tion® 4.47 + 2.28 mm (P ( 0.01)9 #<4 ¢l= 7iA
o] A} (Table 3).

2) Postoperative stability

=% 6709 299 P-A cephalogram’deilA el HstE
Yeh & T2-T1 7|zt Intergonial width®} Lower
dental midline deviation®] $F¥AL 2 KA =R JcHP
> 0.05). Gonial width®} Ramus angleZ shortened
sidest lengthened sidedl Al 2 #2l8 Hspy} AEHA)
2om (P 0.05), Ramus width$} Lateral facial angle
& shortened side$} lengthened sidel|A] 25 -f2f 3t 2
&7F FEE(P € 0.05). Shortened sidecl A stetalF

kShor‘oened side

Intergonial width (mm) 111.11  7.99 -3.58
Lower dental midline deviation (mm) 87 206 447
Gonial width (mm) 5866 4.9 -4.44
Ramus width (mm}  61.72 493 1.05
Lateral facial angle ) 7747 277 282
Ramusangle () 844 463 905
Ramus deviation ¢) 8164 390 043
Lengthened side
Gonial width (mm) 5241 3,69 0.73
Ramus width (mm) 5951  2.86 2.20
Lateral facial angle ) 7376 2.15 0.30
Ramus angle () 7848 281  -0.75

3.80
2.28
3.9
213
252
7.68
3.33

2.06
245
1.83
244

0.047" 085 134 0059 443 325 0013
0.005" 007 115 0959 -440 206  0.005™
0.009™ 001 171 0646 445 375  0.009%
0.241 -l147 151 0017 042 183 0441
0.013* .83 107 0028 -365 231 0.005%
0.005* 067 229 0575 842 646  0.005™
0.959 097 304 0646 -054 368 0333
0.169 080 192 028 007 221 0799
0.013* -1.81 121 0013 038 234 0959
0.386 <107 L4 0022 078 153 0203
0.799 072 223 0386 003 248 0.959

TO: before surgery; T1: first day after surgery :

T2: 6month after surgery

T1-TO: Surgical changes: T2-T1: Postoperative changes(surgical stability); T2-TQ: Surgical outcomes after 6months
Statisticaily significance (*: 0.05 > P, **: 0.01 ) P: Wilcoxon signed rank test)

Table 4. Comparison of variables between shortened side and lengthened si’de in pre- and post-operative period

gide
D Mean SD Pwalue

Conial width (mm) 5866 4.99 5241 369 0.003"

0481

5421 456 5314 433 5420 502 523 451 0398
Ramus width (mm) ~ 61.72 493 5951 286 0393 6277 397 6171 349 0481 6131 490 5990 309 0280
Lateral facial angle () 7747 2797 7376 215 0003" 7465 284 7406 267 0436 7382 291 7298 247 0436
Ramus angle () 8440 463 7848 281 0.002" 7531 492 7173 409 043 7598 462 7845 382 0.353

TO: before surgery: T1: after 2days surgery: T2: after 6month surgery
Statistically significance (*: 0.05) P, **: 0.01 ) P: Mann Whitney U-test)
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g skt 9] 9 Z2H & YellE Ramus deviation
angle2 6719 E¢ 893 ¥yl Holx getp )
0.05, Table 3).

3) Surgical outcomes during 6 months

=¥ o/1E 39 F2470E JehE T2-T0 71zlE
Intergonial widthe 4.43 + 3.25 mm §98tA 748}
HeHP ( 0.05). Gonial width¥ shortened sidedA &
445 + 375 mm9 #9% +AE Holy lengthened
sidedl e &A(TO)Z} vlms) & Walr} ohP ¢
0.05). Shortened side?| A& 74 Gonial widthZ <l
& Lateral facial angle® Ramus angle® §9)3 442
Holm gloak(P ( 0.05), stetaisol shekxlel o]&¥ e
& ‘JrEM %ko Ramus width®} Ramus deviation
angle o] 3t WMk} glvh(P ) 0.05). Lengthened side
Jr e 9}52}«] HslEo] #Hsh BE Y3kl &4
(TO)Z FoJ g 2po] 5 BolA] F=Th(P) 0.05, Table 3).

4) Comparison between deviated side and non-
deviated side

Shortened side®} lengthened side®] P-A cephalo-
gram YA £2(T0), £33(T1), €35 6702 (T2)9A
o Ao g ving it €2 (T0)olx Ramus
Width% A2t B8 FrollA shortened side?} length-
ened sidedl] ®la] AABIA 29 =o] glom AT}
Ao g og atolE YeplaL (P ( 0.01). €4 &
9|3 o] & Hold shortened side®} lengthened sideAt
ol9] ZHAEL shortened sided]|d A8 lateral
angle reduction®(T1)oll& FZolM R ajol7} &3
HA F=tHP) 0.05). ¢ 67/4Y F(T2)= 459
93k kol glel(P ) 0.05, Table 4).

& g

V. z

ol Ao BEAL FAA 337 s vltiR ) 9L
o] lengthened sidedlA= 542 Q SSROE A|&dta &
AEH9 7S Hol= shortened sideoﬂfﬂl:— SSRO%
&7 stotz 2AdAES Aldste] 1 8499 gl ol
24 e o AvjA Ah % 0}9\‘%“%7%91 gt}
A9 283 3 &% 6Nt 94, 434 <y
gl 3 Erheket.

o1 Moy Bajel 4 WK 2% BEoR A
£2 75 5% 3ol M) AslE 4471 9] 2
g BAOEL ALHAG EE 9AY 2EALE A9

33 B8 A ApRgely o4 E F viA Y AL Al
=3t n M Hole “}"‘*Oﬂ SSROE A¥E

Aol g 5%% 7ol %ol gho rigid ﬁxatlon‘ﬂ 7}
?Jé Oi’ﬂfﬂ &l ‘é" Hlg el | 5ol o
Bl 2kxke) SSRO °]~r
<] %}* £ 7] 9 we
EI’J} ‘31.,1. ‘Tﬂr YOShldd e ekl Zo|rt g
Z(shortened side)oll#] 3tex] Y] 2dd Waks &
stz Asta 93 AAZTAEE lingula 3PEAA Al
ol HPH SSROE AlFste 3teta A9A & i
A A 949 399 IS AASte FHE Fodsh)
E o F 3 FEFo| Au spetZe] AeR
AR %Qﬁﬂi oA 5 FFo] ZHde] AlAIAl Y
ol olt} Hd Kim $9& dA3HdAN SR E
orre m"‘fhﬂ g S £ol¥ 3 shien, Epker
93 Ellis $9& SA43H2] 9] &0 (flaring) & A 8
71908l falEne] Futo g Ak o FA S Al
o YFez WeAle & Aot o= rigid
fixation< 3helgkz MMF 7]7ke] ZojAz ATA 3kt
2174 9] 740 7hEd ddo] Slk
o[ Aol AHEE gttt A EE SSRO o F |
o7 2AlEHT 94EA Aol FRHE Bl BUAE A
B
o]

-

i

e dhge 11 Wo] 7has] Alzte] wol delA o
om, ZHAA sawe] 3ol tetildF oA Slof &t
ohalAe] &8 A2 & 5 gle ol la 3ol A
ofdf Aol w2H R A3 2 AeeA HAE 4
T Aok T3 FEA o|F F2 oA} A=A
rigid ﬁxat10n°] 7hesitt, spA Rk shekA| o Y SH
< A3 vralgok she wxo] stk AT 9
o gz Qg #59 FF uE AES A
gict.

ol Ao M o] @) kA AnAQd AFE &
A38}7) lateral cephalogram®} P-A cephalogram’dAl
stetze] A #¥A X 7F ASHUT. Lateral
cephalogram-‘ AEHOE Btz AR 4% Mg

°‘°}E? &l Zol AREE o] $o1} P-A cephalogram

& I F844 vE gol AMEHI A ¥oh P-A
cephalogramA $437 #dsl Becktor 5 P-A
cephalograme| Eﬁcﬂl 182 A= FAFE ohled fol-
low-up 717t A & 4= glo] Ao "’L‘jr.u AL
o, 02 Tg drdME 38 $44 ASE e 7}
A7} Qdekx stsdeh. Ghafari £ F-H planeoﬂ sl o
2lo] g3t Ztmell W2 A A eAE s
10208 5%, b sm)uleAe ASge #olg ol
7} givka &kgich. 1% Yoon 592 AZtel w94
B w77 SEixe 44 o disl =l2lef F4ol

rﬁ JQ
r_,d

_tzi T
flo 12 12 to
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bt

glolof gtk 3tq vk, Ishiguro™5& A3t 3% 1059
e L SAsketl o] KO3 Aol & HolA| go
U A9 ASL Y] goa sy

vy el Ao ¢ T AujA 2HE 97] HEiA
E 3 oAA ARE I A BA s £4E
FAGAY Zole o] 83t} o) S LT of
Aol e 7FEE daFg Aashy] mioln o] Z $aA
€ SRR 1/39] 57 & stotzt £79 W} 2 o
&g Gt} o8 stetEY A4S Folu S 7t
A7171 930 3tz 28 A€ (Mandibular angle ostecto-
my, Angloplasty)©] F2 4uH4<Ql w¥e] Wyl 98l
£ square face5 9] A4 Bol AEHo] gieh® ofA
di dtetzte) A short face® 7H FAEANA stz
ZAAgo] 4-go] Hol gort A VFEE dES H53)
T 7o) Yol AWA e spi1/39 EAE £017] 9
g =2lo] FelE Ho| W=l g} 1 WYd &4 F
= mandibular angle splitting ostectomy ©1% B2
2auolA setzde 4eg A T o et ¢
A ZAL ZolEHE A Ao Husy g
E}.lQ)

3 dotE AR FHYe T % et Fol
34 37 sehE o] Flstedl, Watzke §99&
BSSRO% rigid fixation& A8 429 9] SAelA &
19% slobzt £730] 4 99.7 + 7.2 mmold €%
101.1 + 6.1 mm% F718ticks Budiion, Choi %
& SSRO °1F 67187t BRI slelzt 24 eAd
o 2.1 + 1.9 mm F7Htha B o3¢tk SSRO ol F &
AsE g 249 7S BA gou ke 428
A3she 33 7 =g 239 ofAloldl A gt
o AVFRE BHDE ol kg A& Fol7] 9T
o] Zg8jt}, old 3 F2& SSROS EAld] ¥3elA
g 2R 2SS Baslgen o 3 sietz
o] A} Av|AHQl A7 Aty Badid ot A
o3 Ao T Bue gt F2 e a1 1/3
o 7% £olx 4 749 A4xE AsiigY] H8
A=Y mandibular angle splitting ostectomyE Pelo
L AN o2 Fotre T 499 AR &
¥ sfobd F9jol F& viiA e IS 93 234 eR
vl 3§ EolE o] mandibular angle splitting ostec-
tomyE Aldetlon Eg wEe] Wyt dagle s
vl A 8xt 3ol #32] mandibular angle splitting
ostectomyE Aldsld] AnAQ ZA#AE IAvin Baud
uf glck. oWl Afere 234 37 st vl Al
M AR dn FAlo dulde] AFE Ay H3 3t
oh2o AIFEE ETE &7 U39 s FEAe
< Al

24
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oM LA Vet 232 BH & 3 Uehd s &
7ol WzlE 2y £A(T0) stz 279 g7 111.11
+ 7.99 mm 924 €38 F(T1-T0) 3.58 + 3.80 mm%*
Z 748 €% 6719 (T2-T1) 717k 0.85 + 1.34
mm © Z4astg e &(T2-T0) 4.43 + 3.25 mm (T2~
TO)WHE FoA A 24sATHP € 0.05).

&etzt 7 (Gonial width)E lengthened side®t
shortened sidecld 7t A9 EW ot &S &
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