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91 © ™ (Yang & Park, 1991),
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2001).

2] 7] ¥ th(Alhammadi et al., 2018).
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SSRO)¥} &, IVRO

SSRO %}

.
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TH(Arimoto et al., 2013). w2FA], IVRO
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2.2. A7 W
2.2.1.3D °o|nx] A
CBCT > F= AT F= T 17HLT), 1E9(T2)
FdE0or, DICOM 2oz Wekd HoleE o] &3] Invivo AZES0]
(Version 7, Anatomage, USA)Z 7dZ 23} AFxZ 2 3D o|u|A| & A5+ Tt
A8 3D ol AeA YEd B Ve BHH #AFAE HAsta ol&

o A ASEE S5

2.2.2. 718 2H

71572 Nasion, Basion, Orbitale, Porion 2.2 243} t} (3 1).

N

I 171539 49

717 (Reference point) “J 2] (Definition)

N, Nasion 7 58] &8 3 (nasofrontal suture) 2] & 44
Ba, Basion o] - & (foramen magnum) <19 AW
Or, Orbitale, Rt. & Lt. Qo) o] HshH

Po, Porion, Rt. & Lt. 2] o] & (external auditory meatus)2] #H4
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2. 7% B4 49
F B4 B
% °] (Definition) #Hd 71+
(Reference Plane) (Axis)
Frankfort horizontal (FH) plane;
&% B . o _
&= ortbitale¥ ¥-= porione  Orbitale, Porion  xZ
(Horizontal plane) AU Heoz A
A= 3y Nasion?} basions A4y, FH .
o Nasion, Basion vy
(Midsagittal plane) 3 Hell 725 FHo= 474
Nasion 75

2= Left (+) / %5 Right (-)
=1} Posterior (+) / <% Anterior (-)
o

A+1}; Superior (+) / 3 Inferior (-)

_8-




2.2.4. AFH 9 AF

x 3 A5 A=

3

HH
W2 AxAY AxAAY Fo A Fe ol e}
a4

=
A% 4 A

o
=
|

(Landmarks and Planes)

Ul, upper incisor

Mo, molar, Rt. & Lt.

Pog, pogonion

Me, menton

Go, gonion, Rt. & Lt.

Ar, articulare, Rt. & Lt.

MP, mandibular plane

OP, occlusal plane

sGo, soft tissue gonion,

Rt. & Lt.

Aot 5 F4A HAe(incisal edge)?] F49H
Aot Al 7x12] Z4 ¥ S (mesio-buccal) W77

stet 4 3t(mandibular symphysis) 2] # A4

stet A 3H(mandibular symphysis)2] & 3Hg7

{(

O

}o}Z(mandibular angle)®] 7432 2 ZoA 714

SRR

skt 4] (ramus) ] W A ANA  FF(occipital

bone)¥} W A}Fsl= XA

stet B, &S gonion mentons AT HH
@i B S Mosh UIS QA FH
FotZF(mandibular angle)®] A2 ¢ Zo A 71+

w24




2.2.5. x4 9l x4 AS 5

el
|\
o
ol
rlo
o,
PN
»
=)
re

ZA ol otk ol AT (& 4) (LH

E EC R CE SR e

AlS &5 (Measurements) 2™ (Description)

7dZ2 A5 (Hard tissue measurement)

MA, Mandibular Angle (°, Rt. 8 X214 2] d}o}Z(mandibular angle), % F

& Lt) (mid-sagittal plane)°l| 4] ¢] Ar-Go-Me Z}%
MP-FH angle (°) ste}l 3 W (Mandibular plane)?} FH plane®] Z}%
OP-FH angle (°) W8+ W (Occlusal plane)¥} FH plane®] 2%

SRA, Sagittal Ramus Angle (°, 8% 8™ (mid-sagittal plane)°ll~] FH plane¥} &}of

Rt. & Lt.) A (ramus)2] $H AA A Apol9] Zt=

AZx2 Al (Soft tissue measurement)

Az A o2 atet7t, 8% 3 (mid-sagittal plane)

sMA, soft tissue Mandibular A1 Jl3(earlobe) ™ sGo (soft tissue gonion)= 172

Angle (%, Rt. &. Lt sz Mw shel Az s A R Abole
7t

sHD, soft tissue Horizontal 3 %= (earlobe)°ll 4] sGo (soft tissue gonion) 7FA 2] <

Distance (mm, Rt. & Lt.) 3 Ay

sVD, soft tissue Vertical 3 =(earlobe)°ll 4] sGo (soft tissue gonion) 7FA] ]

Distance (mm, Rt. & Lt.) 2 A4

-10 -



A: AxA A=E & (FH; Frankfort horizontal plane, SRA; Sagittal Ramus Angle,

OP; Occlusal Plane, MA; Mandibular angle)
B: Ax& A &5 (sMA; soft tissue Mandibular Angle, sHD; soft tissue Horizontal

Distance, sVD; soft tissue Vertical Distance)
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2.2.6. 3D o|ujx] 2] F3

M
55!

Invivo 232 EQJo]E ARGsto], i Folk WE7t Qe F0 9

NEYH FAAE BEHAL 35 B

oz

QF 9} ¥ (supraorbital foramen), ¥

A

AA7 W HAx A9 ]

SHE olvAE F7IE AT (19 4).

I8 4, FAAS 71207 3D olu)HA] =3 W »vA 3
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F7 &4 Statistical Package for the Social Sciences (SPSS) (version 29.0,

Chicago, USA)E o]&3dlo] FaHUk P ol 005 73 AL

il

AR KOG Aow (T
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3. 43

3.1. Group 7+&] 7] W< H]

El

Inferior Cut Group¥} Superior Cut Group2] 7]+ W45 dist vlw +4 4
¥, 5 25 Zhell A3 (P=0.110), AT (P=0.904), setback™F (P=0.334), MP-FH
(TO) (P=0.149), OP-FH (T0) (P=0.738), MA_R (T0) (P=0.108), MA_L (T0) (P=0.279)°]
A BAR R Golulst xtol7t QLT (3 5). o]E F 1Eo] AT AF A

fAr 27

ha

o
PN

F3 908 LhERdILh

- 14 -



3 5. Inferior Cut Group ¥} Superior Cut Group 3+°] 7] W< H|W; mean £

SD
Variables Inferior Cut Group Superior Cut Group P
A, /o 14/6 9/11 0.110%
A (A 22.05 +3.49 22.05+3.27 0.904%
Setback (mm) 12.35+3.85 13.59 + 4.16 0.334+
MP-FH (T0) (°) 27.91 +3.49 2545+ 6.61 0.149%
OP-FH (T0) (°) 8.48 +4.24 9.07 + 4.82 0.738%
MA_R (T0) (°) 133.43 + 6.77 129.42 + 8.55 0.108+
MA_L (T0) (°) 131.09 + 5.70 128.61 + 8.34 0.279+

SD; standard deviation, MP; mandibular plane, FH; Frankfort horizontal plane, OP;
occlusal plane, MA_R; mandibular angle right, MA L; mandibular angle left

* x2 test AFE-

1 Independent t-test A}-&

I Mann-Whitney U- test. AF-§-

_15 -



3.2. AZtel whE W W3t

Inferior Cut Group ¥} Superior Cut Group ] T0, T1, T2 A4 2] W3sl=
AR A (" 5, 6), B WA ToolA T2 = SAIACRE o vt

sl BEE AT (1" 7,8) (3 6).

Inferior Cut Group | A= T2 Al ellAl stet FHMP)Y w3t ¥ H(OP)©|

77} Frankfort horizontal plane ¥} ©]F= 7t

ki
@)
"
o
=
<
©
&S
=
N
N
do
e}
=)
o
X

7183 AL (P=0.000, P=0.000), -4 o] WHAIAREFO 2 o] 3] (SRA 2

o

A, 5 P=0.023, FH5 P=0.021)°ox A=A stetzte] Frtstilth
(P=0.000 == P=0.000).

Superior Cut Group A %= T2 Al & elA stet FAMP)Z w3 A (0OP)©]

Z}7Z} Frankfort plane ¥} ©|F+= Z%7

_‘_,
do
1o
=)

ol
o
X

=7k AL (P=0.000,
P=0.000), <A T HhAANEo 7] B H(SRA 9 A, = P=0.001,
F= p=0.001)0.% AxA stolzto] ZE7H3tlth (P=0.001 &= P=0.000).
AZxAANME eFotZH(sMA)> + 1 EFolA fowulstA F7tst it
Inferior Cut Group ®I4] 3 sMA (P=0.005)%} == sMA (P=0.003) &

Z7}V3l T}, Superior Cut Group oA = - sMA (P=0.002)9} = sMA (P=0.001)



T, FEolA <

1o

HJ

2 st (sGoy7tA el 8 AR(sHD)SE 54

&
sl
to

A2 (sVD)= F+ FolA FelmskAl 43St Inferior Cut Group ©f| 4]
$= sHD (P=0.002)} = sHD (P=0.013) =% 743} 1, Superior Cut

Group 1M %= $-Z sHD (P=0.006)%} %= sHD (P=0.002) =% 743}t

sVD ¢ 7, Inferior Cut Group |4 3 sVD (P=0.000)2} = sVD
(P=0.000) X5 #FA3s}Sltt. Superior Cut Group VA= = sVD (P=0.000)%}

Z sVD (P=0.000) &5 743l

T 7 I BT AR we AR AdFE8E Bdd (O 7, 08).
MA g} sMA = To, T1, T2 Aldel| wet + I 5 F7Fsklal, MP-FH £}
OP-FH = TI1 oA S7Fekdtb7E T2 oAl oFF AASHA T To A4 T2 2+
=718tk sHD 9F sVD = TO oA T1 2 A3 eh7F T2 ol k3t S7)8he=
AgS HJoY, FHFHoRE TAEUTE SRA Y A9, Inferior Cut

Group M+ S7HH}7F 248131 3L, Superior Cut group oA &= A} HAste

-17 -



2l 5. Inferior Cut Group 2| A7t

A,B,C: x4 3D ©]u|X|(T0, T1, T2)

o] the 3p oux

D,E,F: <1%2 3D ©|u|#] (T0, T, T2)

18



ﬂf- | ——

2 6. Superior Cut Group | A7+ W= 3D o]u] %]
A,B,C: x4 3D o]u]X|(T0, T1, T2) D,E,F: A1x2% 3D ©|v]|X|(T0, T1, T2)

19
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163 1 an
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T 1z Fa
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19 o
107 r 5
T T1 Tz Ta T1 Tz T TR Ta 71 T2 Ta T1 T& Ta T Tz

1% 7. Inferior Cut Group o] A|3tef] WM& W4 W3t 1>
MA R (°), MA L (°), MP-FH (°), OP-FH (°), SRA_R (°), SRA L (°)
sMA R (°),sMA L (°), sHD R (mm), sHD L (mm), sVD R (mm), sVD L (mm)

20



SD; standard deviation, *p<0.05, **p<0.01, ***p<0.001, Paired t-test AL, I Wilcoxon signed-rank test AL
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A R a4 L kP-FH OP-FH o SRA R SAA LY

1 2l . |
aat O
o 4 | B0 _—
43 - 1 -
r Er. T r - e
) o = e o el o .
: o9 sl I | = B e ¥
= - /( I H )
e e = - =
o -
C | u- L :
|
-1 r g
a 71 T2 m - T2 LI T T2 ™ T T2 Ta Tl TE ™ o TIOTE
aha_R alA_L =HE_R § sHE_L § YDA sl
| g 5
- I [
] '
c c - "~ ﬂ\ . T "
o & I 1‘1 y tat
- 1 1 L
R H] O =) = L !
i or - x-— _i-: — " L)
o = . | - 'h,_‘ B b ﬂ-
a1 o o N |
I = 1 am= I I
| |
| [N &
1T T Ty T T T T T T T1 T T TH Te T T1 T

1% 8. Superior Cut Group &] Al7te] wp& Wy W3l 7z
MA R (°), MA L (°), MP-FH (°), OP-FH (°), SRA_R (°), SRA L (°)
sMA R (°),sMA L (°), sHD R (mm), sHD L (mm), sVD R (mm), sVD L (mm)
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SD; standard deviation, *p<0.05, **p<0.01, ***p<0.001, Paired t-test AL, i Wilcoxon signed-rank test AL
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3% 6. Inferior Cut Group 2} Superior Cut Group 2] A|7te] W& W5 ¥ 3} (T0, T1, T2); mean + SD

Inferior Cut Group

Variables TO T1 T2 P(TO—TI) P(TI—-T2) P(T0—T2)
MA R (°) 133.43 +6.77 134.33 + 6.93 137.61 + 6.50 0.410 0.000%** 0.000%**
MA L (°) 131.09+£5.70 133.80+5.48 136.82 £5.66 0.015* 0.000%%* 0.000%%*
MP-FH (°) 2791 +3.49 34.80 + 3.58 34.24 +3.33 0.000%** 0.065 0.000%%*
OP-FH (°) 8.48 +4.24 17.45+4.26 15.24 £4.23 0.000%**7 0.003**7 0.000%**}
SRA R (%) 77.61 +5.94 80.17 + 6.81 75.42 £ 6.62 0.021%% 0.000%** 0.023*
SRA L (°) 78.96 +5.44 80.32 +4.92 76.14 £ 6.24 0.2961% 0.000%**} 0.021*%
sMA R (°) 138.88 + 8.43 139.50 + 8.22 142.45 £7.75 0.562 0.005%* 0.005**
sMA L (°) 137.85 £10.07 138.41 £ 8.85 141.90 £ 8.66 0.665 0.005%* 0.003**
sHD R (mm) 9.30+£4.73 520+2.27 6.82+£3.02 0.000%*+*1 0.001%%**§ 0.002**7
sVD_R (mm) 23.55+4.19 16.45 £ 4.06 17.25+4.51 0.000%**1 0.095% 0.000%**}
sHD L (mm) 9.24+5.77 5.04+2.53 6.82 +3.16 0.001%%*} 0.005%+3 0.013%%
sVD L (mm) 23.53 +£4.84 16.69 +4.21 17.10 £5.09 0.000*** 0.558 0.000%**
Superior Cut Group
Variables TO T1 T2 P(TO—TI) P(T1—>T12) P(TO—T2)
MA R (°) 129.42 + 8.55 132.75+7.93 133.56 £ 8.54 0.006** 0.268 0.001***
MA L (°) 128.61 + 8.34 132.56 £ 8.13 134.12 £ 8.94 0.001** 0.045* 0.000%**
MP-FH (°) 2545+ 6.61 3340+ 6.51 31.92 +6.72 0.000*** 0.004** 0.000***
OP-FH (°) 9.07 £4.82 17.46 £4.70 1522 +4.72 0.000%**7 0.002**7 0.000%**}
SRA R (°) 79.52 +5.57 78.45 +£7.47 76.17+7.10 0.191% 0.003** 0.001 %%
SRA L (°) 80.21 +£5.39 78.39 + 8.46 75.50 = 7.84 0.073% 0.001 %% 0.001 %%
sMA R (°) 136.49 + 8.42 138.84 + 8.18 141.61 +8.59 0.050* 0.008** 0.002%*
sMA L (°) 134.34 + 8.43 137.58 £ 8.73 140.19 £ 8.81 0.014* 0.001%** 0.001*%*
sHD_R (mm) 9.76 + 4.04 5.38+1.90 7.51+£2.96 0.000% %} 0.001 %%+ 0.006% 3
sVD R (mm) 25.42+£591 17.50 + 4.67 19.05 + 4.86 0.000%**% 0.016% 0.000%**
sHD L (mm) 9.15+4.07 4.94+2.26 6.66 £2.54 0.000%**7 0.001%*% 0.002%*7
sVD L (mm) 25.38+6.34 17.00 £4.71 18.41 +£5.14 0.000%** 0.010** 0.000%**

SD; standard deviation, *p<.05, **p<.01, ***p<.001,

Paired t-test A&,

24

IWilcoxon signed-rank test A&
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FH; Frankfort Horizontal plane, OP;

o

cclusal plane, MP; Mandibular plane
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3.3. Group 7Fe] AJte]] W W4 W3} xfo] Hlw

Superior Cut Group ¥} Inferior Cut Group 7F2] TO, T1, T2 A& elA ] W4
R3k abols mlast A¥, TI-To 9F T2-T1 ol e waelA fofw)et
zto]7b Ao, T2-T0 A= Ee WHFolA FAFSE {oust Afol7t

AT,

T1-TO elA+= SRA & 7AF, 534 H5 EFolA #Fovg zolrt
AZE RO} (5 P=0.028, = P=0.042), T2-T1 9|4 i= SRA -Z At
Fom sk zolzk QIUTE (P=0.016). T2-TO oAl SRA %= RF {2ov]3h
Zpol7F AT (-5 P=0.321, = P=0.248). T3 = MA ST T2-T1 oA
fFojulgk  Aolzk QIAARE  (P=0.015), T2-TO oAM= fFefwskAl  ¢kokrh

(P=0.980).

i)

EALE, T2-ToYM= B WFelr sAdez foma 2o)7t
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3% 7. Inferior Cut Group 2} Superior Cut Group 2] A| 7ol w& W4 M3} Zfo] H|W (T1-T0, T2-T1, T2-T0);

28

mean + SD
T1-TO T2-T1 T2-TO
Variables Inferior Superior Inferior Superior Inferior Cut Superior P
Cut Group  Cut Group Cut Group  Cut Group Group Cut Group
MA R (°) 0.90 +=4.79 3.33+4.80 0.117 3.28+2.89 0.82+3.19 0.015% | 4.18+3.83 4.15+£4.67 0.980
MA L (°) 2.70 +£4.55 3.95+4.55 0.393 3.02+3.02 1.56 +3.25 0.148 5.73 £4.32 5.51+£5.23 0.758%
MP-FH (°) 6.89 £2.25 7.95+2.21 0.140 | -0.55+1.26 -1.48+2.00 0.086% 6.34+2.44 6.47 +£3.15 0.880
OP-FH (°) 8.97+3.78 8.39+3.42 0.614 | -221+£2.62 -224+238 0.972 6.76 £3.96 6.15+3.68 0.718%
SRA R (°) 257+530 -1.07+4.78 0.028* | -4.76 +3.27 -2.28+292 0.016* | -2.19+£3.79 -3.35+3.52 0.321
SRA L (°) 1.36 £5.18  -1.82+4.33 0.042% | -4.17+2.72 -2.89+£241 0.221% | -2.81 £5.65 -4.71 £4.51 0.248
sMA R (°) 0.62+4.72 2.35+5.02 0.269 2.95+4.18 277+4.17 0461% | 3.57+5.01 5.12+6.52 0.403
sMA L (°) 0.56 = 5.66 3.25+5.38 0.132 3.49+496 2.61 £3.09 0.503 4.05+£5.22 5.86 + 6.39 0.334
sHD R (mm) | -4.10+340 -439+380 0804 | 1.62+169 214+2.14 0404 | -248+329 -225+326  0.968%
sVD R (mm) | -7.11£2.62 -7.92+526 0.539 0.81 +2.47 1.55+2.41 0.341 -6.30+3.04 -6.37+4.66 0.955
sHD L (mm) | -4.20+4.21 -421+3.72 0.991 1.78 £2.39 1.72 £ 1.64 0.933 -2.42+4.63 -2.49+3.04 0.398%
sVD L (mm) | -6.87+329 -843+£543 0.279 0.41 +£3.08 1.42+2.20 0242 | -6.46£3.56 -7.01+5.15 0.694
SD; standard deviation, *p<.05, Independent t-test A&,  {Mann-Whitney U test A&



9
~

3.4. Group 78] Gonion Point 9| % H3}

Inferior Cut Group ¥} Superior Cut Group 2] 3}2}7ZF F(gonion point) $| ]

off Al A st A3}, T2-T0 F-XtellA+= 3stelZt 7 (gonion point)

A

Hels y 534 2

o] S ul(posterior) H A (superior) 0.2 ©|F3dli= A ¢ S EHA O,

T ke fremE Aol /Ll (y S 55 P=0.809, = P=0.895; z

= P=0.473, = P=0.758). T2-T1 7-tol A= T1-TO 3ol A & 5 (posterior)

ool dF HAFE Zloz Holw, oyt AP o4 = WA
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3 8. Inferior Cut Group ¥} Superior Cut Group 2] Gonion Point ¢| %] W3} (T1-T0, T2-T1, T2-T0); mean = SD

T1-TO T2-T1 T2-T0
Inferior Cut  Superior Cut e Inferior Cut Superior s Inferior Cut Superior e
Group Group Group Cut Group Group Cut Group

Go-y

R 6.22+3.86  5.04+4.53 0.378 | -295+1.48 -1.92+1.93 0.066 349+380 3.21+347 0.809
L 4.67+391 5.01+£3.97 0.786 | -221+1.83 -221+1.54  0.993 2.63+3.38 2.76+3.01 0.895
Go-z

R 865+190 8.06+291 0461f | -0.57+1.89 -0.55+2.00  0.981 8.15+250 749+3.25 0.473
L 796+256 8.64+250 0.383f | 048+230 -0.17+1.99  0.659% 840+3.30 8.52+292  0.758%

SD; standard deviation,  Independent t-test A&, i Mann-Whitney U test A}

y Z:(+) % Posterior, (-) % Anterior
() A &Y Inferior

Superior, (-) ©
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Aol wEw, stetzt M2 wd HW FE Es FAEolA 104 2.5em

otglof 9Jx&= Zlo] EO M (Lietal.,2012; Lietal, 2013), Au]& <l &Fofz}

AL A& 72 kol fJA| &l oF ghth(Zhang et al., 2022).
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ABSTRACT

Changes in the mandibular angle region
according to the ostectomy level of the proximal segment

using IVRO in orthognathic surgery for mandibular prognathism

This study retrospectively analyzed changes in the mandibular angle region
following IVRO (Intraoral Vertical Ramus Osteotomy) surgery for mandibular setback in
40 patients with mandibular prognathism. The study focused on evaluating profile
changes by reconstructing 3D images from CBCT (Con Beam Computed Tomography)
to understand aesthetic improvements in the mandibular angle region and aimed to assess

differences according to the ostectomy level of the proximal segment.
The findings of the study are as follows:

1. Following IVRO surgery, there was a significant increase in the mandibular angle
in both hard and soft tissues, and a significant decrease in both the horizontal and vertical

distances from the earlobe to the soft tissue gonial angle.

2. There were no significant differences in changes in the mandibular angle based on
the ostectomy level of the proximal segment when the difference between the proximal

and distal segments was within Smm or between Smm and 10mm.

44



3. The position of the gonial point moved posteriorly and superiorly in both groups,
but there were no significant differences between the two groups based on the ostectomy

level of the proximal segment.

This study evaluated the changes in the mandibular angle following IVRO surgery
and the impact of the ostectomy level of the proximal segment on these changes. The
results indicate that [IVRO significantly improves the aesthetics of the mandibular angle,
and the ostectomy level within 10mm does not significantly affect changes in the
mandibular angle. This information can be valuable for surgical planning, particularly for
patients seeking aesthetic improvements in the mandibular angle. Future studies should
include frontal analysis to comprehensively evaluate facial profile changes and enhance

the predictability of surgical outcomes.

Key words: IVRO, Intraoral Vertical Ramus Osteotomy, Mandibular Angle, Gonial Angle,
Proximal Segment Ostectomy, Orthognathic Surgery
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