ORIGINAL ARTICLE

<
IH

MnJ
E

__o_l
zl
<
<
)
E|

ol

1

ofain|cy

r
I

ol

o
50 ol

CT GAollM 3t

Hy FololAel T Zol7t Ho wEEECt 3 e

H
4

o2} i

HH
s

__o_u

ol

Ct (CHXImAZX| 2009;39(1):18-27)

o
A

m=, QHAHICHE,

O :

C
=

)

sle) Aza Felo] 29A 9%

Atk w2 ¥

S

Fek

3|

%2 Hemifacial microsomia 3+

L
T

3} vge] F2
A7

A
S|
s

Aol o] ol

Rol &
=

ahe
3.9
==

2017 o}
o o]

1
-

5

Yol hebsk

o] 38A
5

mJ

of-
TO

,‘:13] o]
73] Ao vl

e
17

DR

3]
HA

o

S

53], &AFZFNA 714

]

9 Ao Wsksh 7} 714

=t
=
=l
)
T
g B
T
%urm
o3
= @o
mw%
RANE
?mﬂ
R
o4 B
ﬂﬂ_NO
TS
o m
B
o
dﬂo
o of
R
&l
ol
%0
=
@
&=
®
&
@Hﬁ
=y
2
3]
2
N
y
3
I <
W0 T
k!
8 %
/R <
T2 a
S

02-2228-3104. e-mail, yumichael@yuhs.ac.

Hm o
o
R o M
o AUy
wo oF o
T o ™
m
o X
gt
~—
= &
w T o
qm.o
nA_
BT
T %o
o] oR T
)
W}L_Laﬂ
~ T
o o
;oo\ﬂlwl.Of
© T
W T T
> 4
wz ol
= 4
Wl I
nu o
j-) [m}
S &
Si -
i ‘
o =

2/
154

2
DOI:10.4041/kjod.2009.39.1.18

=& 20084 8% 22

&
OAEY: 20084 12

o

&
#

% ot

o] v

shet

o, Azte) 4aat 27,

18



Vol 39, No. 1, 2009 Korean J Orthod
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Fig 1. Measurement of total volume, maximum cross-sectional area in axial view of the masseter muscie and thick-

ness of the maximum cross sectional area.

L o) 9, HAeds Fore] T, mg
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Fig 2. Measurement of the masseter muscle angle.
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Fig 3. Measurement of maximum cross-sectional area on a section perpendicular to the direction of the masseter
muscle. a, Maximum area of masseter muscle; ao, cross-sectional area measured on an axial image; ©, angle be-
tween the axial image and the section perpendicular to the muscle direction.
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Table 1. Comparison of masseter muscle measurements between shifted side and non-shifted side of the asymmetry
group

Vol (mm’) 1845850 14908.00 34320.00 19587.00 14933.00 32245.00 NS
Angle () 7222 63.81 31.96 73.86 63.81 84.81 :
Area (mm’) 345.50 283.00 529.00 358.50 244.00 465.00 NS
D (mm) 6.45 4.00 7.60 530 3.50 850 NS
T (mm) 1145 9.00 15.00 1170 110 1370 NS
L (mm) 73.04 57.00 82.20 71.65 63.10 86.00 NS
W {mm) 4145 3860 51.80 4315 3720 47.00 NS

Vol, Volume of masseter muscle; Angle, direction angle of masseter muscle; Area, maximum cross sectional area of
masseter muscle; D, distance from maximum cross sectional area to occlusion of upper & lower second molar; T,
thickness of maximum cross sectional area; L, length of masseter muscle; W, width of masseter muscle. p < 0.05
NS, not significant; Sig, significance.

Table 2. Comparison of masseter muscle measurements in normal occlusion and pre-operative asymmetry groups

Vol (mm?) 1845850 1490800 3432000 ~ 2518650 1835400 2924250 19587.00 14933.00 3224500

Angle (°) 7222 6381 819% 6455 5950 7478 738 6381 481 T
Area (mm®) 34550 28300 52000 44025 36650 56400 35850 24400 46500
D (mm) 645 400 760 NS 598 460 875 5.30 350 850 NS
T (mm) 11.45 900 1500 1420 1200 1660 1170 750 1370 T
L (mm) 7304 5700 8220 ! 678 5755 6123 765 6310 800
W (mm) 4145 3860 5180 T 645 4310 5140 4315 3720 4700 T
The same abbreviation as Table 1. 'p < 0.05; Tp < 0.0 Min, minimum; Max, maximum; NS, not significant; Sig,
significance.
HA e Ade & A, & Fo Apg+x agER A e ALE FE QU ole YA T
o4 6 mm Wz 2 Hs7t GISTh (Table 3). 2 319" 07 A e oty AuA
A gt vwale] vl ol w AE o] x| g¥r}h Folwt} vt #hxte] Xeky}
A¢] BAA fxrt & A wig) v T & NgA e Al Aol g 3adA ols 7t
HAs 7ZHAaslgoh vHAYSE e A4 2R 20| B(Katsumata =" Hwang &%), 33-d 4kt
o Hla] R37} AkA (p < 005, WS @ < D2AR Gake] AR dATblAl B AEE
0.05), ¥IAAZ (p < 001) B WHE Fh AFE Aolth
(Table 4). ol ol A vt kel el gk F7t
7} o] 2o F ). van Spronsen 5 & A2l Bt
nE coronal, sagittal, angulated W42} MRI AR&-¢] %
g zh=vly st o), 349 CTY A% tdd
774 QoA obEuA 9] i it 2= zheod mee BEaly] golahn] dx et of
22wl gled, 2 AR Aie wEAY e} A2A7A o] 7Vestng 71ERas A
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Table 3. Changes in the masseter muscle measurements between pre and post operative stage

Vol-shift (mm®) - 18459.00
Vol-nonshift (mm®) 19587.00

Vol-diff (%)
Angle-shift (%)
Angle-nonshift (°)
Angle-diff (°)
Area-shift (mm°)
Area-nonshift (mm’)
Area-diff (mm?)
D-shift (mm)
D-nonshift (mm)
D-diff (mm)
T-shift (mm)
T-nonshift (mm)
T-diff (mm)
L-shift (mm)
L-nonshift (mm)
L-diff (mm)
W-shift (mm)
W-nonshift (mm)
W-diff (mm)

-0.27
72.22
73.86
-3.61
345.90
35850
-6.50
6.45
5.30
0.80
1145
1170
0.15
73.04
71.65
-161
4145
4315
0.12

14908.00
14933.00

-6.41 3.62 0.50
63.81 81.96 65.20
63.81 34.81 64.82
-7.31 5.09 -1.62
28800 52000 36350
24400 46500 37050
-60.00 64.00 -1.00
4.00 7.60 6.50
3.50 8.50 570
-2.80 3.00 0.85
9.00 15.00 13.20
7.50 1370 1395
-1.20 2.00 -0.75
57.00 82.20 65.10
63.10 86.00 62.45
-9.00 8.50 -0.25
38.60 51.80 4225
37.20 47.00 42.40
-3.87 480 0.25

3432000 19660.00 1499300 38672.00 111500 -2231.00 435200 ~
3224500 1972800 1518200 38294.00 79200 -2604.00 6049.00 NS

-2.94 3.68 248 -2.63 6.04

57.02 7344 -883 1510 046 '
59.49 7290 995 1848 184 T
299 3.13 263 756 710 °
26100 57000 1200  -6600 11900 NS
23900 54700 2900 3900 8200 NS
-62.00 70.00 100 -7900 6000 NS

2.00 8.30 0.55 -2.90 290 NS
4.00 8.50 0.90 -3.30 220 NS
-2.80 290 0.30 =373 430 NS
9.60 16.00 1.35 -1.20 350 °

9.80 16.60 250 010 1120 T
-320 080  -125  -1090 090 °
53.70 80.00 88 -1538  -100 T
57.00 70 742 -1660 190 T

-5.70 8.80 2.35 -7.85 422 NS
39.70 51.00 1.35 -2.90 607 7
39.70 49.20 0.75 -3.30 500 NS
=720 520 1.30 =790 6.30 NS

Pre-op, Pre operative stage; Post-op, post operative stage; —shift, measurement in shifted side; —nonshift, measurement
in non-shifted side; -diff, difference between shifted and non-shifted side (shift-nonshift); -diff (%), (Vol-shift —
Vol-nonshift) / (Vol-shift + Vol-nonshift) x 100 (%). o < 005, Tp < 0.0l. Min, minimum; Max, maximum; Sig,
significance; NS, not significant.

Table 4. Comparison of masseter muscle measurements in normal occlusion and post operative asymmetry groups

Vol (mm’)  19660.00 1499800 38672.00
73.44
570.00
8.30
16.00
30.00

Angle (®) 6520  57.02
Area (mm?) 36350  261.00
D (mm) 6.50 2.00
T (mm) 13.20 9.60
L (mm) 6510 5370
W (mm) 4225 3970

51.00

NS 2518650 18354.00 2924250 1972750 15182.00 38294.00

NS
NS
NS
NS
NS

64.55
440.25
598
14.20
65.78
46.45

5950 7478 64.82 5949 7290 NS
36650  564.00 37050 23900 54700 NS
460 8.75 570 400 850 NS
1200 16.60 13.95 980 1660 NS
5755 6723 62.45 5700 8570 NS
4310 5140 42.40 3970 4920 7

The same abbreviation as Table 1. “p < 0.05; T p < 0.01. Min, minimum,; Max, maximum; Sig, significance; NS, not

significant.
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ma 5] ¥ty JEez AAF HFAdAe]
olf W 22 £ 1.7 mmE 7|ZE 3I¥Th AT o
AAe BE AEgAeY SlAE Yl intraoral
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% 1082 | R =E At we 3
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V-works™ 4.0 (Cybermed Inc., Seoul, Korea) pro-
gram< ©| 83 st} %= w29 SOD (selec-
tion of demand) 74 Al W) 7§ HU ZAd)
uhe} Yo, 53 £ A] gho] ¥izkd 4 907 W&
o, HU 919 #lgte] Aot 24 HU ¥
Huisinga-Fischer 5'"2] A7l ZAste] —35 HU
Az 100 - 2H%< +309] T3 S s
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WE A goz A
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of g} dstEel A+7F 949 EH), van Spronsen 502
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Ze wogEA” e BIE spta sigich
o AFolM wel WAL HEFH o P4w
ol A 440 mm’, BT oM e HeSo] 345
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Analysis of masseter muscle in facial asymmetry before and
after orthognathic surgery using 3-dimensional computed

tomography

Seung-ah Seo, DDS, MSD," Hyoung-seon Baik, DDS, MSD, PhD,b
Chung-ju Hwang, DDS, MSD, PhD,” Hyung-Seog Yu, DDS, MSD, PhD’

Objective: The purpose of this study was to understand the differences in masseter muscle (MM) between the
shifted and non-shifted sides in facial asymmetry patients, and the changes shown by MM after mandibular
surgery. Methods: Pre- and post-operative CT scans were performed on 12 Class Il patients with facial asymme-
try who were treated by intraoral vertical ramus osteotomy and 10 subjects with normal occlusion. Using the
V-works 4.0 program (Cybermed, Seoul, Korea), 3-dimensional images of the mandible, and MM were re-
constructed, and evaluated. Results: In the asymmetry group, the MM angle between the shifted and non-shifted
sides was only significantly different (p < 0.05). Compared with normal occlusion, the asymmetry group showed
a significantly smaller volume and maximum cross-sectional area in both sides of MM (p < 0.05). After man-
dibular surgery, the angle of MM (p < 0.01) and differences in angle between the shifted and non-shifted sides
of MM (p < 0.05) were significantly decreased. The thickness in the maximum cross-sectional area was sig-
nificantly increased (p < 0.01). After surgery, MM in facial asymmetry patients was similarly changed to those
in the normal occlusion group except for widths. Conclusions: MM in facial asymmetry was definitely different
from those in normal occlusion. However, this study suggests that MM changed symmetrically in conjunction with
the mandible after proper mandibular surgery. (Korean J Orthod 2009;39(1):18-27)

Key words: Masseter muscle, Facial asymmetry, Mandibular setback osteotomy, Normal occlusion, Three
dimensional computed tomography (3D CT)
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