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Analysis of the resistant muscle force against distraction
in the maxillo-facial deformities
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Department of oral and maxillofacail surgery, College of dentistry, Seoul national university
Department of oral anatomy, School of dentistry, Kyungpook University*

Recents reports have demonstrated that force and direction is important during mandibular distraction osteogenesis.
The purpose of this study was to evaluate the resistant force of internal pterygoid muscles and inquire into relationship
between intemal pterygoid muscles and cephalometric parameters,

Eighty four patients with class III malocclusion underwent bilateral sgittal splitting of ramus with intraoral vertico-
sagittal ramal osteotomy. A spring scale were used for measuring for resistence of internal pterygoid mescles after
spliting of ramus, Skeletal-dental cephalometric analysis was made following statistic package was used for correlation
between resistence and cephalometric parameters,

The resistant force of right internal pterygoid muscle was greater than left muscle in Korean with class 11
malocclusion and the force had a linear regression realtionship with facial depth (distance bwteen nasion and gonion),

The results suggested that facial depth has significant correlation of the resistance of internal pterygoid musdle (p ¢
0.05).

This study was supported by a grant of the Korea Health 21 R&D Project, Ministry of Health & Wealfare Republic of
Korea ( 00-PJ1-PG1-CH11-0004 )
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A™ 1. Schematic drawing of intraoral vertico-

sagittal ramal osteotomy
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Table 1. Reference check points

& 2. Spring scale device for measurement of

resistant force

& 3. Measurement of resistance force during

lateral pulling of proximal segment

Corporation, Pine Brook, U.S.A.) (Fig. 2)2
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Saddle angle Articular angle Gonial angle

Anterior Cranial base length Posterior Cranial base length Gonial angle(N-Go-Ar)
Gonial angle(N-Go-Me) Ramus height Body length(Go-Me)
Mandibular Body to SNA® SNB°

Ant, Cranial base ratio

ANB® SN-GoGn® Facial denpth(N-Go) mm
Facial lenth on Y-axis mm Y-axis to SN° Post, Facial height(S-Go)
Ant, Facial height(N-Me) Facial height ratio % Facial plane(SN-Po)
Facial convexity(NA-Po) FMA® FMIA®

IMPA°® Occ PL to Go Me”® Interincisal Angle
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Table 2. Measurement description
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No. of cases Minimum value Maximum value Mean + S.D.
Rt. Pterygoid force 66 18.00 167.10 74,73 T 32.64
Lt. Pterygoid force 66 14,00 206,00 65.21 £ 37.86
Ramus height 27 36.0 69.5 51.98 £ 6.60
Facial depth 27 108 142 121,83 * 8.06
Facial height ratio 27 492 75.2 61,16 £ 5,22
Table 3. Wilcoxon's signed rank test of both side pterygoid muscle resistance
N Average of rank Sum of rank
Lt- Rt negative rank 42 33.96 1426.50
positive rank 22 29.70 623,50
equal 0
Sum 64
Statistic = -2.585 p-value = 0,010
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A& 4. Matrix scatter plot of related parameter
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Table 4 . Pearson's comelation effecient
Rt. pterygoid Lt pterygoid . . Facial height
pleryg PIenvg Ramus height  Facial depth , g
force force ratio
Peason's
. 1.000 0.358* 0.088 0.183 0.191
Rt, efficient
pterygoid  p-value 0.004 0.675 0.382 0.360
force No. of
o © 66 64 25 25 25
cases
P t
casons 0,358 1.000 0,466* 0,499* 0.405*
Lt efficient
pterygoid  p-value 0.004 0.022 0.013 0.050
force No. of
o © 64 66 24 2% 2
cases
Peason's
. 0.088 0.466* 1.000 0.597* 0,708"
efficient
Ramus 1 0.675 0.022 0.01 0.000
height prvatue ) ‘ . .
No. of
25 24 27 27 27
cases
Peason'’s
. 0.183 0.499* 0.597* 1.000 0.433*
efficient
Facial | 0.382 0.013 0.01 0.024
depth p-value : . . .
No. of
25 24 27 27 27
cases
Peason's
. 0.191 0.405* 0.708* 0.433* 1.000
Facial efficient
height p-value 0.360 0.050 0.000 0.024
ratio No. of
25 24 27 27 27
cases
= p-value 0,01, *, p-value € 0.05
g 5. Relationship of intemal pterygoid muscle, facial depth, ramus height, facial height ratio (post. facial
height/ant, facial height x 100)
. Standized
Non-standized parameter
parameter
t-value p-value
Model B S.D. beta
constant -170.312 82.982 -2.052 0.052
facial height 1.833 0.679 0.499 2,699 0.013
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height, facial depth, facial height ratio®] 4% 3] %
A5} 2= & A5 =-170.32 + 1,833 x facial
depth'o] 2= AP 3] AXE 4o o] 3|HEY
o] A4, BFATY 47, IR A B R
Yo 2xe] Pt} (Table 5).
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A8l 5. Relationship of internal pterygoid muscle,
facial depth, ramus height, facial height ratio
(post. facial height/ant, facial height x 100)

=0
I

o
-—

2

Facial depth= nasion$} goniong ©]& 24l o]
5 AZAle] AE 248 gholH, o] A4
R L CEELEE ER R
oPA- T} AAEQ skl WEH] olEtaHE
e A0 fA1sE S490] Itk Facial depthit
ramus height, facial height ratioS-ol| A ¢]& ko] &
7F8HH gonion} )& A& = 954 Alol A

& F7F3LaL o)¢} u)Egte Ui &2 st
A 019 R 3= Z7pefolo} S 2, 259 A3
= 3718 Zoltt (Fig. 5). o] A7k AEE W F
oA AR H] WA w23 ramus
height@} facial height ratio7} A|$} =1 facial depth
gho] WM4R Y sto] AP 3] 2e] Foid& 2
A} Facial depthE ©]8-3M -3 WS &9

TEw

o

g

A
[o]

}



o
_lﬁé

FAo] 7hssd, ez AEE
%2 7é74]-’F-°4 ANz AshdE ¢
FE A HE G E 40 5lojA 1)
Mol ddd ZoR HY FF, o
e SRTGEYAA S0 B
o] &% 32 L] THed REE A

ox i A
2 3

oft

o

y
2
lo
U

it
o &

o

|

e e oo
o X
=
Ay
il

i)
=

V. 2E

H ATE 37 FATEEAE e yE
B2 spebol gAY AFgE S S35t o) &
7tEeA] o] Bl ARE &% =S
o) 7+ AlZFA ok BAE FrstA} sk
B2l 20001 d5E] 2002'd Ao ol UjQ3gH etebd 7
YA F 38 FALYA} 84S o2 FA}

ao] the 3t e 23 AT

L YE 0F GBI AFE LBIE o
& A]7} glglo v, Wikcoxon ¥-54:9) 249
£ 218 Aol 51EF (pC 0.05).

2. =& WS &2 AL ramus height, facial
depth, facial height ratiod} %] FHAAE K
ATt (p<0.05).

3. $5 US &Y A EL facial depthot A%
3| HBAE AL (p<0.05).
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