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MEASUREMENT AND ANALYSIS OF THE RESISTANT MUSCLE FORCE OF MEDIAL
PTERYGOID MUSCLE IN THE MANDIBULAR PROGNATHIC PATIENTS

Jong-Rak Hong?, Nara Kang*?, Pill-Hoon Choung*
'Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Seoul National University
*Dept. of Oral & Maxillofacial Surgery, Samsung Medical Center
*Dept. of Dentistry, College of Medicine, Ewha Womans University

The purpose of this study was to evaluate the resistant force of medial pterygoid muscles against the mandibular advancement and
distraction to anterior, and inquire into the relationship between medial pterygoid muscles and cephalometric variables. Sixty six
patients with class IIl malocclusion underwent bilateral sagittal splitting of ramus with intraoralvertico-sagittal ramus osteotomy for
mandibular set-back. The spring scale was used to measure the resistance of medial pterygoid muscles after splitting of ramus. Skeletal-
dental cephalometric analysis was made and statistic package was used for correlation between resistance and cephalometric variables.
The resistant force of the right medial pterygoid muscle was greater than the left one in Koreans with class 111 malocclusion, and the
force had a linear regression relationship with facial depth. The results suggested that facial depth has significant correlation with the
resistance of medial pterygoid muscle, which can be acquired from patient’ s cephalometric analysis.

Key words : Medial pterygoid muscle, Resistant force, Mandibular prognathism
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Fig. 1. Schematic drawing of intraoral vertico-sagittal
ramus osteotomy. The ramus is splitted parallel to

true sagittal plane.

Fig. 2. Spring scale device for measurement of
resistant force.

Table 1. Cephalometric variable

FHo)] S AAste] 4328 A= 7] (Ohaus Corporation,
Pine Brook, US.A) (Fig. 2 w3tH 3 A alA Aoz Aql
3ttt . ofwf 3ol gFol7] ARG wj o] £2]& 53] 4 &
F23k< Aeste] /1A stokA o] B A )E HAwH
&% F ok 2X 7+ AT A Fo|n, n}3] &% A] vecuronium bro-
mide (0/Img/kg)S A3t &4 Ao A4 AF7])E o) &
st et ZolALE g9l 3 F, A FH FAE WS
JE mEke] Ao} bl A, ZAETHS IS0 E FEstd

AzHel G A de et T8k o> A

Aqom A FEE wETh (Fig. 3). 3¢ 3
AP A ZAIA S E3) Table 1) 328 ZAg &, SPSS for
Window Realese 10.0.7(SPSS Inc., Chicago, US.A)S o] &3}o] =}
% AE2) AFUUS B2 RHA AG - 4
Al A0l 71eEA ST SH PAAA S-S 7 AA
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Fig. 3. Measurement of resistance force during
anterior pulling of proximal segment.

Saddle angle

Anterior Cranial base length
Gonial angle(N-Go-Me)
Mandibular Body to

Ant. Cranial base ratio
ANB°

Facial lenth on Y-axis mm
Ant. Facial height(N-Me)
Facial convexity(NA-Po)
IMPA®

Articular angle

Posterior Cranial base length
Ramus height

SNA®

SN-GoGn®

Y-axis to SN°

Facial height ratio %
FMA®

Occ PL to Go Mg’

Gonial angle

Gonial angle(N-Go-Ar)
Body length(Go-Me)
SNB®

Facial denpth(N-Go) mm
Post. Facial height(S-Go)
Facial plane(SN-Po)
FMIA®

Interincisal Angle
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SIAHES BN YZ 52 225 % 24

Sl A 214 A Aol (p = 0055)E thehf A RaAA,

Wilcoxon F-2=9AA4A #o]g&Eo] 001007 FH 52
= o

AN 59 480l 0005 OE 35 )3 9 E2o] 4

FH= Y= g2 A2 65.21 + 37.86 g= (mean + SD, 3
n=66) o], = = )& 19 A8}k 7473 + 3264 = THT A gto] =9ttt (Table 3).
(mean + SD, n = 66) o] {Th(Table 2). o] = 74 A7 2] 55 395 Y% A523 2 S PAAA SR e) ABEA
Table 2. Measurement description
No. of cases Minimum Maximum Mean + SD.
Rt. Pterygoid force (gw) 66 18.00 167.10 7473 £ 32.64
Lt. Pterygoid force (gw) 66 14.00 206.00 65.21 + 37.86
Ramus height (mm) 27 36.0 69.5 51.98 + 6.60
Facial depth (mm) 27 108 142 121.83 + 8.06
Facial height ratio 27 49.2 75.2 61.16 + 522
Table 3. Wilcoxon's signed rank test of both side ptery- J: a2 g __.'
goid muscle resistance Pt . 2t
N Average of rank  Sum of rank
Lt-Rt  negative rank 42 33.96 142650 i._'“_ 3 o ur
positive rank 22 29.70 623.50 | ] ¥
equal 0 i | .2 o
Sum 64 B Th if‘ | .-'E.
Statistic = -2.585 p-value = 0.010 . | H
e - o

Table 4. Pearson’ s coefficient of correlation

Fig. 4. Descriptive statistics of variable (Matrix
scatter plot of related parameter).

The force of the left medial pterygoid muscle was sig-
nificantly correlated with the force of the other side™,
ramus height* and facial depth™ (* p € 0.05, ** p (0.01).

Rt. med. pterygoid Lt. med. pterygoid Ramus height Facial depth
Rt. Peason'’ s efficient 1.000 0.309* 0.099 0.240
pterygoid force p-value . 0.012 0.637 0.247
No. of cases 66 64 25 25
Lt. Peason' s efficient 0.309* 1.000 0.504* 0.801*
pterygoid force p-value 0.012 . 0.012 0.000
No. of cases 64 66 24 24
Peason'’ s efficient 0.099 0.504* 1.000 0.597*
Ramus height p-value 0.637 0.012 . 0.01
No. of cases 25 24 27 27
Peason'’ s efficient 0.24 0.801* 0,597 1.000
Facial depth p-value 0.247 0.000 0.01 .
No. of cases 25 24 27 27

= p-value < 0.0, * p-value € 0.05
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= o] &* ramus height*, facial
depth*™ o] th(*p<0.05, *p<0.01) (Fig. 4). #ZF W= &I
facial depthA}o] €] Pearson AF34A| 4=+ 0.801(p<0.01)¢] 22 R? &
adjusted R22 7+7} 06413} 0.625%1th & W& =23 &
2 HeAeHo) o3 ramus height, facial depth, facial height
ratio®] A3 ALA A3, HE WS o ED = -24462 + 2416
x facial depth’ o]2h= A3 A2 & Ao ol 3| AR
F-A%, 3lAA T 474, A A F ALY 2249 g
23519 ¢} (Table 5).

V.o #
oot 1@ @A A5 F M 2 olEw F9 shie o
i
=

4 z
o Well ek - oI
Hell= Ao 71549 s58 3 oj¢t

Table 5. Result of linear regression analysis
Non-standized parameter ~ Standized

tvalue p-value

Model B SD. beta
1 constant 244623 47062 -5198  0.000
facial height 2416 0.385 0.801 6.274  0.000

Fig. 5. Linear regression line between facial depth
and the resistant force of medial pterygoid muscle.
[The force) = -244.62 + 2.42 x [facial depth)
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Fig. 6. Relationship of medial pterygoid muscle, facial
depth, ramus height, facial height ratio (post. facial
height/ant. facial height x 100)
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. FH2E YE 529 A ramus height, facial depth 2} 9ko]

3 #AE BT (p<0.05).

- A5 WS a2l A facial depthsl A 3]+ dA & A

et (pd 0.05).

ikl

25

—

. Choung PH. A new osteotomy for the correction of mandibular

prognathism: techniques and rationale of the intraoral vertico-sagit-
tal ramus osteotomy. J Craniomaxillofac Surg 1992;20:153-62.

. Turvey TA, Hall DJ.Intraoral self threading screw fixation for sagittal

osteotmies: Early experiences. Int J Adult Orthod Orthog Surg
1986;1:243-50.

. Cope JB, Yamashita J, Healy S, Dechow PC, Harper RP. Force level

and strain patterns during bilateral mandibular osteodistraction. J
Oral Maxillofac Surg 2000;58:171-8.

. Franco JE, Van Sickels JE, Thrash WJ. Factors contributing to relapse

in rigidly fixated mandibular setbacks. J Oral Maxillofac Surg
1989;47:451-6.
oY, Auhit, ARE, U S8 A% ARZY EEAY
el A U@ 24 mehE Q7. o A58, 1986;
24(1): 165-176.

. Youssef RE, Throckmorton GS, Ellis E IIl, et al: Comparison of

habitual patterns in men and women using a custom computer pro-
gram. J Prosthet Dent 1997;78:179-86.

135





