]
]
[l
=)
R
4y
ol
=
ok
R
Ha
!
n
T

Abstract (J. Kor. Oral Maxillofac. Surg. 2008;34:293-299)

OCCLUSAL FORCE AND EMG CHANGE OF
MANDIBULAR FRACTURE

Yong-Kwan Choi, Se-Jin Han, Kyung-Wook Kim
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

Bite force is created by the force of adjacent teeth accompanied with tension of masticatory muscle. The bite force value is greater in male than in
female and ha maximum value at first molar. Masseter muscle is associated with bite force and during muscle contraction the electric signal is
expressed in EMG form.

The aim of the study is to assess recovery time for masseter muscle activity and according to each part of bite force after open reduction with inter-
na fixation when mandibular angle fracture and subcondyle fracture occurred. And to determine the appropriate period for mandibular fracture
patients to have normal masticatory activity.

30 patients with normal bite condition was selected for control group and from April, 2007 to September, 2007, 20 patients who visited our depart-
ment of ora and maxillofacial surgery of Dankook University, were selected for the study and were diagnosed as mandibular angle fracture and sub-
condyle fracture. For control group, the bite force for incisors, canine, premolars and molars and activity of the masseter muscle was measured and
compared for 1, 2, 3, 4, 6 and 8 weeks. That was divided as fracture side and normal side. Mann-Whitney U test was performed for significant differ-
ence and the following result was obtained.

1. The maximum voluntary bite force for incisors, canine, premolars and molars portion were 0.113 kN, 0.182kN, 0.295kN and 0.486kN and the

masseter muscle activity was 0.192 volts in the control group.

2. The maximum hite force at fracture side was recovered by 4th weeks for incisors, 6th weeks for canine and premolars and 8th weeks for molars

and the masseter muscle activity was recovered by 6th weeks in the experimental group.

2. The maximum bite force at normal side was recovered by 4th weeks for incisors, 6th weeks for canine, premolars and molars and the masseter

muscle activity was recovered by 3rd weeksin the experimental group.

3. The method for internd fixation by 2.0mm miniplates at both superior and inferior border had no complications according for twenty patients and

had a satisfactory recovery.

According to the result, patient with mandibular angle fracture and subcondyle fracture, 8 weeks was required for bite force recovery. Therefore,
patients with open reduction and internal fixation under general anesthesis, it can be assumed that 8 weeks was needed after operation in order to have
normal bite force and masseter muscle recovery.

Key words: Bite force, EMG, Mandibular fracture

-

#735

330-716 =1} 7 oFA] OFA]E 29

vharof 8far x| o e S r 2] 7k o] 7
Kyung-Wook Kim

Dept. of OMFS College of Dentistry, Dankook University,
29 Amseodong, Choenan, Chungnam, 330-716, Korea
Tel: 82-41-550-1994 Fax: 82-41-551-89838

E-mail: kkwoms@dku.edu

O0)}aL SL %
=

)
1o
{0,
(o}
rlo
fo
ox
=2
1o
o

> (dationary factor) = 1}
A
o

Z M EA S, WEo) A - otHE 9] 2| zto) A So] 9lt}. obH
o A Z | FL A Yt stetE e o) /g Bo

40-60%2 3} shze] o) <k

2
o
oy
=
H
e
o)
N
ol
2
i
o
o
2
o
52
2
X



LHT-2IX| 2008;34:293-299

7] o194 7] f ol .

sfetze) Bol g BR-E ThFsh} 71 el AL EE
2H5E= #FE7) (condylar proceﬁfracture) *}8) %] (ascending
ramus fracture), - 2H(angle fracture), =] 5~ = (body fracture)
23 %—‘?— %ﬁ(symphysisfraiure)d ‘:‘r”

e Bl 303*11 e, T ot 52z
BANE 7HF 2 NEE &LE}'_L Ejlgﬂit‘r
]e WP O g L Hl
=2 U4, %XE“H

(rigidfixation)ﬂJr H AL A
o, 24 R FF} AL
2 s 4 9lep.

2E) AFIHYE FY F o 152 Abolol Yok A5
7] (irflammetory phess), Ezg ? 04 4001 Afolol] Loijis B
17 (reparative phess), 1] . A} 3 4 7] remodeling phess)e]
ol NZ FEHWA & }a_i AP 297 oA
10~30Y Alolo] dojrt= AAl 71 7] (dage of soft callus) <}
20-600) Abololl AofLiz 734 712 7] (stage of hard cAlug 2. -
TP,

(non-rigid internal fixation) 2 1]
o upeh ohA of el 7k whE o

1.3 (oodusal foroe)o] 2 A 412.8] 550 )3 Ay s
ol okzk hA ol 74l Y Bae} AWH R 57

Aol A 747 A 5L A T F-A] ol A
AE T A1, A 1o 2] ol A €] F
A+ 418No] T,

ETAS o el B I P e e S o e e O R I R
Fo] # ol #AskE 2502 AR 9 3HA 7HA]
2738 WEA 7o o) AujE e, Al W

sk 9 AR A71F Sl dojuA H A, o]
A= A 714 A5 7F A Z(dectrode) S 3 7)1 EE = A
71 1= (Electromyography, EMG)2} 3t o] 2] 413} 5 ] 4611
Al 9 A 2o EMGSe] A4 g el
18] =] of ko, zpak2 w3 (volutary biteforce) 9#?2:

¥ 2o (24 T3 A &, dectromyographic activity)ol] H] &) &l
SV E| 2 2R ofE ] H Y] SRS HEel B
o] /\].&5] T}e9.

R e R B E DS
of A o] F A, o gk 2 Qlel| o]a) o] H g Z 317t A A
=9 o2 #srh dehr] bl otz 2482 g

3lore] &&= WMo 2o 2L W yIHES W) A

- =

o

ol 4

123 J{N‘ 19 mk

xm?&
>4

N2 N Rl to o O O rlr
Iy =

1. 91T THaL

AR 20074 4978 20079 99 7 B st A 3}
Y $4 A3y e el sl W Astel stotE W3
24 23 HESY FAE U ¥ AR A9 wL
Sl AAEH sl w2 ) F BEA JREE D
WEFET DHES A8 WS HiFrho] 2604 (184~374)
o] 207 (A 148, 01 21 6%) <] $48 th 40 2 Sk o] 5
159 & sjot $71% 24,59 S s HEay AR A
Thgith 4 A 2E A Qo] 449 das| oodusion 717
391 SkghAA L TMIdisorders] g o] 91918 A T Aol

Nz A BE xFo| 7148 dass| oodusionS 7F=] 37
9lo ™ TMIdisorder €] W E o] gl ¥ rifo] 27.84|(224~36
A)e] 307 (Al 227, o121 85, - 607] o] th Z=+4) o] ALk
S QYo E 59, H X}HW 2 $H (maximum voluntary

biteforcg) 7} W29] 28X = 2 # =3} S-Zo) 4 BE =Gk

s}
]F

2. AT YUY

() 5%

T4 5 1549 oWl BE e Ale 3H3lom, superior
border2} inferior borderel] 2.0mm noncompression monocortical
miniplate (SynthesInc.,, SWis9) = A28 224§l thFg. 1). & 3
As= & F 547y FlH 5 S F sk

QnHg =4

$21o] o A3 w g2 (maximum voluntary biteforcg)S-
A3l o m wake e W= OCCLUSAL FORCE-METER
GM10 (NAGANO KEIKI CO, Jpan)E Al&-she] AA 5, A,
ATFAF B TR oA AR FOR o] 2ES
(Fractureside) 2} W] o] &=(Normd Sde)y& 22t 574 o itk =<
T F 63)(15F, 27, 37, 45, 65 5L 8F)ol A A S48k A vHHg.
2).

(3) J_%L}d iy 2 04

HK/214 advanced Human Physiologic Teaching Kit(lworx, U.SA)
£ AHstd 2k i aAte) QAo BE GA 7R
A 783 150 pre-geled Ag/AQC surface dectrodes: 213 of 5}
= 9IS dEFOR T2 F gound dectrodes: -5 Zoll -
33 Uhei A 7)) 9] dectrodel= i 19) F8) Wkl uhe) /)
9} A Ro] 223tk 5toh eb4 9l (resting position) 3 el
2 FAATIGE Ao LA w e s 33 FEstion o
Fike SRt 2585 TR FE %
T T 63] (17, 27, 37, 47, 65 B 8F)l 44 A5tk
(Fg.3).

> e



Fig. 1. Postoperative Radiograph Showing Angle Fracture & Subcondyle Fractures Treated with Two Non-compression

Miniplates (A. Rt. Angle Fx., B. Rt. Subcondyle Fx.)

Fig. 2. Photograph Showing That Taken The Maxi-
mum Voluntary Force.

@ FAEA

BE A o4 9] 52 Window-g SPSS 12.0(SPSS,
Inc USA) Program&- AH£-3193 2.1, ManntWhitney U Test S o] -
ato] FA St o= FA e

Jh B Aes maiEiel Hsl

Loz A9 A2 2 ()
303, 607 9 mz&m EE e
A3+2 5.9 cH(Tabled).

Ak okl o e

247+ 01]/‘1 Hoj AhA w3k o] Wt

iwﬂ*i 78] S7a00 4790 67 Alolol 7
1 S RS AN AR, A SRR R
877 BAH 02 fo)40] gl A%HE 1Y

Fig. 3. Photograph Showing That Taken The Electro-
myographic Activity.
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Table 1. The Mean Bite Force of The Control Group (kN)
Incisors Canine Premolars Molars
TheMean 0113 0.182 029 0.486
Bite Force
Table 2. The Change of The Maximum Bite Force at Fracture Side (kN)
Postoperative Weeks Incisors Canine Premolars Molars
1 0.038*** 0.083*** 0.061*** 0.066***
2 0.056*** 0.077+** 0.108*** 0.116***
3 0.072** 0.109*** 0.140%** 0.177%**
4 0.094 0.113** 0.184*** 0.257***
6 0.120 0.170 0.254 0.370**
8 0.133 0.194 0.298 0479
(* P<0.05, ** P<0.01, ***P<0.001)
Table 3. The Change of The Maximum Bite Force at Normal Side (kN)
Postoperative Weeks Incisors Canine Premolars Molars
1 0.03g*** 0.051*** 0.070*** 0.090***
2 0.064*** 0.087*** 0.130%** 0.152%**
3 0.086* 0.124%** 0.172%** 0.152%**
4 0.106 0.142* 0.201x** 0.309***
6 0.128 0.179 0.262 0435
8 0.141 0.205 0.301 0.505
(* P<0.05, ** P<0.01, ***P<0.001)
Table 4. Comparison of The Maximum Voluntary Bite Force in Each Side (kN)
Control 1 Weeks 2 weeks 3weeks 6 weeks 8 weeks
Group F N F N F N N F N F N
| 0013  0.038** (0.083*** (0.056*** 0.064*** 0.072**  0.086* 0.106 0.120 0.128 0133 0141
C 0182  0083*** 0051*** 0.077%**  0.087%** 0109*** 0.114*** 0142 0170 0.179 01% 0205
P 0205  0.061***  007*** 0.108*** 0.13%**  0.14%**  0.172%** 0.201¥**  0.254 0.262 0298 0301
M 0486  0066***  009*** 0.116***  0152%** 0177*** (0.152%** 0.309***  0.370** 0435 0479 0505

(I: Incisors, C: Canine, P: Premolars, M: Molars, F: Fracture Side, N: Normal Side, kN)

(*P<0.05, **<0,01, ***P<0.001)
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Table 5. The Change of The Muscle Activity at Fracture
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Table 6. The Change of The Muscle Activity at Normal

Side (volts) Side (volts)
Postoperative Weeks Muscle Activity Postoperative Weeks Muscle Activity
1 0.115+** 1 0.123***
2 0.122+** 2 0.147+*
3 0.136*** 3 0.163
4 0.164* 4 0.189
6 0.183 6 0.219
8 0.215 8 0.257***
(*P<0.05, **P<0.01, ***P<0.001) (*P<0.05, **P<0.01, ***P<0.001)
Table 7. Comparison of The Masseter Muscle Activity in Each Side (volts)
Postoperative Weeks Muscle Activity (F) Muscle Activity (N)
1 0.115%** 0.123***
2 0.122%** 0.247*
3 0.136*** 0.163
4 0.154* 0.189
6 0.183 0.219
8 0.215 0.257%**
(*P<0.05, **P<0.01, ***P<0.001)
0.6 06 -
05 - 0.5
04 —Incisor 04 —Incisor
03 ~—Canine 03 —Canine
Premolar Premolar
. —Molar 0.2 —Molar
01 e — TRMS 01 //_JJ —RMS
0 ‘ ‘ 0 : :
1 2 3 4 6 8 ‘Weeks 1 2 3 4 6 8 Weeks

Fig. 4. Line Graph of Sequential Bite Force and
Electromyoraphic Activity (RMS) for Mean Subjects.
(Fracture side)
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