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—— Abstract

ELECTROMYOGRAPHIC ANALYSIS OF THE MASSETER AND ANTERIOR
TEMPORALIS MUSCLE AFTER ORTHOGNATHIC SURGERY OF
PATIENTS WITH FACIAL ASYMMETRY

Seong-Il Son, Jung Hee-Son, Hyun-Jung Jang, Sang-Han Lee, Duwon Cha*, Sang-Heum Baek*
Department of Oral & Maxillofacial Surgery, School of Dentistry, Kyungpook National University
Division of Oral & Maxillofacial Surgery, Dept. of Dentistry, Daegu Fatima Hospital*

The function of the masseter and anterior temporal muscles was assessed by electromyography in 30
patients with mandibular prognathism (20 patients with facial asymmetry and 10 patients without facial
asymmetry) before orthognathic surgery and 4weeks afterwards. Electromyogram(EMG) recordings were
made during resting, clenching and swallowing. We compared with right-left difference of this recording
and asymmetry index before and after orthognathic surgery. The result of this study was as follows.

1. There was no significant right-left difference in muscle activities of masticatory muscles both asymmet-

ric groups and controls and many variable change after orthognathic surgery.(P>0.05)

2. The mean electric activity of the masticatory muscles was found to have decreased during more clench-
ing than resting, but there was no statistically significant difference because of individual difference of
measuring values.(P)0.05)

3. The asymmetry index of masticatory muscles in asymmetric groups was significantly greater during
clenching compared with controls.(P{0.05)

In conclusion, no right-left difference of muscle activities was found in patients with facial asymmetry
before orthognathic surgery and 4weeks afterwards. Not only muscular functioning but also many other
factors, such as occlusion, temporomandibular joint disorder and trauma, probably affect facial asymmetry
and will be analyzed in future studies. And we will need long term follow-up after orthognathic surgery.
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Fig. 1. An overall view of EMG recordlng system
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Table 1. Patients with Facial Asymmetry and Controls without Facial Asymmetry.

Patients with facial asymmetry Patients without facial asymmetry
Group 1 (n=9) Group 2 (n=11) Group 3 (n=10)
Patient Age/Sex Operation dev Patient Age/Sex Operation gz Patient ~ Age/Sex Operation dev
(mm) (mm) (mm)
Case 1  22/F SSRO 4 Case 1  25/M  Le Fort I 4 Case 1 18/F SSRO 0
+ SSRO
Case2 19/M  SSRO 4 Case 2  22/M SSRO 7 Case 2 22/F SSRO 1
Case 3 22/M  SSRO 5 Case 3  19/M  Le Fort I 7 Case 3 26/F SSRO 2
+ SSRO
Case 4  24/F SSRO 11 Case4  21/F SSRO 4 Case 4 20/F  Le Fort I 0

+ SSRO
Case 5  30/F SSRO 5 Case 5 19/M SSRO 4 Case 5 25/F SSRO 0

Case6 26/M  SSRO 6 Case 6 32/F SSRO 5 Case 6 24/M SSRO 0

Case 7 22/M  SSRO 6 Case 7 23/F SSRO 4 Case 7 23/F SSRO 1

Case 8 19/F Le Fort 1 4 Case 8  24/M SSRO 4 Case 8 18/F SSRO 1
+ SSRO

Case9 17/F SSRO 7 Case9  19/M SSRO 4 Case 9 21/F SSRO 0

Case 10 18/M  Le Fort I 7 Case 10 27/F  Le Fort I 0

+ SSRO + SSRO
Case 11  22/F SSRO 4

Table 2. Comparisons of Muscle Activity(&) for Masseter and Anterior Temporal Muscles in Group 1.

Group 1 Resting Clenching
(n=9) Rt. TA Lt. TA Rt. MM Lt. MM Rt. TA Lt. TA Rt. MM Lt. MM
T1 10.37£4.13  12.72+2.33 15.51£2.92 8.48+3.89 58.60+47.34 67.89+40.01 27.04+13.12 25.94+16.50
T2 10.73£3.72  14.04+£3.30  18.51%£551 12.30+9.34 55.63£34.56 44.51+28.19 26.22+11.56 23.51+£12.71
T2-T1 0.37£3.99 1.32+4.75 3.00£7.77 3.8216.34 -297+44.52 -23.38+£57.02 -0.82+18.66 -2.43+23.79
t-test 0.790 0.428 0.280 0.108 0.847 0.254 0.898 0.767

(T1 : pre-op, T2 : post-op, Rt. TA: right temporalis anterior, Lt. TA : left temporalis anterior, Rt. MM : right masseter
muscle, Lt. MM : left masseter muscle), Statistical significance was not detected.

Table 3. Comparisons of Muscle Activity(&) for Masseter and Anterior Temporal Muscles in Group 2.

Group 2 Resting Clenching

(n=11) Rt. TA Lt. TA Rt. MM Lt. MM Rt. TA Lt. TA Rt. MM Lt. MM
T1 7.08%£0.74  12.89+394  14.54+1.63 9.96+7.49 53.84+48.86 49.34+26.77 48.30+46.78 47.56+29.39
T2 10.59+£5.09  17.99+12.18 17.31£8.61 9.69+4.47 39.34+18.59 44.69+33.48 21.84+1554 20.99+14.63

T2-T1 3.51£5.22 510£13.89  2.77£895  -0.27+9.39 -14.501£56.49 -4.66+45.26 -26.46+52.32 -26.57+35.63
t-test 0.048* 0.508 0.232 0.198 0.140 0.197 0.243 0.228

(T1 : pre-op, T2 : post-op, Rt. TA: right temporalis anterior, Lt. TA : left temporalis anterior, Rt. MM : right masseter mus-
cle, Lt. MM : left masseter muscle. *: p{0.05)
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Table 4. Comparisons of Muscle Activity (&) for Masseter and Anterior Temporal Muscles in Group 3.

Group 3 Resting Clenching

(n=10) Rt. TA Lt. TA Rt. MM Lt. MM Rt. TA Lt. TA Rt. MM Lt. MM
T1 823177  12.36+4.80  15.42+5.20 T27T£3.11 531214748 29.90+20.79 34.81£21.15 20.30+18.57
T2 8.58+2.08 12.78+4.86  16.98+8.05 13.74+9.22 43.38+24.89 38.03£18.66 21.30+7.65 19.54+11.38
T2-T1 0.34+3.88 0.42+7.85 1.56+4.75 6.48+7.68 -9.74+38.35 8.13%£23.92 -13.5+22.55 -0.76+23.51
t-test 0.593 0.147 0.472 0.810 0.194 0.174 0.966

(T1 : pre-op, T2 : post-op, Rt. TA: right temporalis anterior, Lt. TA : left temporalis anterior, Rt. MM : right masseter mus-
cle, Lt. MM : left masseter muscle. *: p<0.05)

Table 5. Comparison of Asymmetry Index between the Masseter and Anterior Temporal Muscles in Resting and

Clenching Position.

Resting Clenching
Asymmetry Index Tempor'ahs Masseter Tempor'ahs Masseter
Anterior Anterior
Pre-op Group 1 & 2 9.44+26.54 -0.62%£37.06 -0.53+33.12 4.49+32.19
Group 3 -17.48+15.84 47.36+25.88 18.86+24.46 30.18£26.05
Post-op Group 1 & 2 8.24+27.94 -4.37+38.99 7.54+32.16 1.74+36.20
Group 3 -18.69+15.88 19.82+39.87 3.82+31.69 9.27+22.16
Difference Asymmetry-Control 0.007** 0.001** 0.113 0.037*
(Pre-op) ‘ ‘ ' '
Asymmetry-Control 0.009** 0.123 0.767 0.553
(Post-op) ‘ ‘ ' '
PrePostop 0.890 0.757 0.440 0.801
(Asymmetry group)
PrePost op 0.866 0.083 0.250 0.069
(Control group)
(*: p€0.05, **: p€0.01)
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