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Abstract
A STUDY ON THE RELATION BETWEEN DELAIRE’ S IDEAL OCCLUSAL PLANE AND MASTICATORY

MUSCLE ACTIVITY IN KOREAN NORMAL ANGLE CLASS | OCCLUSION INDIVIDUALS.

Seong-Kyu Byun, Choong-Kook Yi
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Yonsei University

According to the functional matrix theory, Delaire proposes that individual occlusal plane was determined by variable effects of teeth,
maxilla, mandible, cranium, cranial base and soft tissue matrix including the orofacial musculature. and that there is the ideal occlusal
plane determined by the most proper spatial position of maxilla and mandible, functionally and esthetically.

This study was designed to find out the relation between Delaire’ s ideal occlusal plane and muscle activity of masticatory muscles in
individuals who have normal maxillo-mandibular relationships. Lateral cephalometric radiographs were taken and his/her individual
occlusal plane and ideal occlusal plane were analyzed with Delaire’ s architectural and structural craniofacial analytic method. For eval-
uation of muscle activities of masticatory muscles, electromyography of anterior temporal muscle, superficial masseter muscle, and
anterior belly of digastric muscle was recorded in fifty Korean normal Angle class | occlusion individuals. According to the average val-
ue of ideal occlusal plane, fifty normal Angle class | occlusion individuals were classified into three groups: Ideal occlusal plane
group(l group), hyperrotation group(I+ group) and hyporotation group(I- group). The result of this study was as follows:

1. The results of Delaire’ s architectural and structural craniofacial analysis of lateral cephalography of the fifty Korean normal Angle

class I occlusion individuals are that twelve persons(24%) have consistent or parallel with ideal occlusal plane and the average of
angular difference was 1.22° +3.69°.

. There is no significant difference in muscle activities of masticatory muscles during resting(p<0.05), but significant increases of
muscle activity of ipsilateral anterior temporal and masseter muscle, contralateral anterior belly of digastric muscle during unilateral
chewing and of anterior temporal and masseter muscle during bilateral clenching(p<0.05).

. To find out the effect of the angular difference between Delaire’ s ideal occlusal plane and real occlusal plane to muscle activity,
muscle activities of masticatory muscles were compared with three groups in each other; | group, I+ group and I- group. The
results were no significant differences during resting, unilateral chewing and bilateral clenching.(p>0.05)

4. Although there is no significant differences of masticatory muscle activities among the three groups, the fact that increasing tenden-

cy of masseter muscle activity of ideal occlusal plane group(I+) than those of any other groups(l+ and I-) during bilateral clench-

ing was noted. There is only the implication that occlusal plane makes some effects on masticatory muscle activities, espacially that

of masseter muscle during bilateral clenching.

In conclusion, the hypothesis that occlusal plane is one of the factors which affect the muscle activities of masticatory muscles and
that anyone whose occlusal plane consistent with Delaire’ s ideal occlusal plane has an extraordinary functional advantage in mastica-
tory muscle function cannot be proven with electromyography methods.

Key words : Occlusal plane, Masticatory muscle, EMG.
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Fig. 6. Comparison of muscular activities of masseter muscles during bilateral clenching among three different groups

|- group: Hypol(posteriorly)-rotated occlusal plane group
| group: Ideal occlusal plane group
[+ group: Hyper(anteriorly)-rotated occlusal plane group
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Fig.1. Delaire’ s architectural and structural craniofacial analysis and
ideal occlusal plane
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Fig. 2. Schematic cephalometric view of Ideal occlusal plane group (
group)

Fig. 4. Schematic cephalometric view of Hypo(posteriorly)-rotated
occlusal plane group (- group)

231



ol
<

ol A 74 A

2191 tH(p>0.05)(Table. 1).
2191 THp>0.05)(Table 1).

N ECEEEE
o) A EA]oE fo

A
B122°,

d

Ly
-y

} 3 (Fig. 2), 2

o

His o g A4

3

tod A3 H (LAY & R (Fig. 3), 25

°

23}

Fig. 3. Schematic cephalometric view of Hyper(anteriorly)-rotated

occlusal plane group (I+ group)
7} 2% o]l o wF

CH2IA]: Vol. 26, No. 3, 2000

=
=

olJ

&tod(Fig. 4), 7t

TS EOE A%

e B A THp<0.05) .

[e)

CENE
AA) o) 2]

=

=

=

=

3 %
2

AL

M| w5}

=

=

ol

A
DelaireQ| +=

o 2R

1.

oH

N

}o} Delaired] 724 2

9]

ARE Bl

o)

axe)

=

ol

o
xr
H
=

el

£

.
g o |

o] s pane o e oo s

% TH(p < 0.05) (Table 1) .

plera

14

Sy
BT .

ey

3
ol

[e]
3%

A

A e ol erenos Debween Ldeal

[e]

stk 12
|

S

3} tHFig. 5). ©]

A

L

14

]

=z

°

I

A

Bl

5

k
o

[¢]
=2

B +13°0)] ©]27]7}A] T}

H

5

il -6° ol A]
7b AA Q) 24%(12%)E 7MY =L uj&

o

s ideal occlusal plane and real

)

Fig. 5. Distribution of individual occlusal planes according to the difference of angulation between Delaire
occlusal plane (+): hyperrotation (=): hyporotation

232



B2l HADBTOIA Deiaire] O/4% METET T2 SBYEYe| BA0 thet o7

Table 1. Temporalis, masseter and anterior belly of digastric muscle activities in Korean normal occlusion individuals during each mandibular
movements

MOVEMENT EMG RtAvg+S.D.(ms/div) Lt. Avg+S.D(ms/div)
RESTING T 336+ 184 257+ 205
M 320+ 267 238+ 138
D 229+ 171 236+ 172
RIGHT CHEWING T 2331+ 7.76 1689+ 6.39
M 2392+ 6.73 1433+ 653
D 1986+1252 2239+1356
LEFT CHEWING T 2114+ 751 2376+ 597
M 1800+ 7.84 2376+ 6.80
D 2017+1281 2310+1393
BILATERAL CLENCHING T 7323+£23.38 66.94+2351
M 6349+26.25 6211+£26.71
D 753+ 5.76 880+ 6.37

T: Temporalis muscle  M: Masseter muscle D: Anterior belly of digastric muscle

Table 2. Comparison of masticatory muscle activities among three different groups in Korean normal occlusion individuals during each mandibu-
lar functional movements

Occlusal Movement Rt. Lt. Rt. Lt. Rt. Lt.

plane Temporal Tempotral Masseter Masseter Digastric Digastric
Muscle Muscle Muscle Muscle Muscle Muscle

I- group Resting 399 292 209 203 231 230
(267) (231 (118 (067) (1.64) (0.84)

-6° degree~ Rt. 28 1912 24.94 1535 26.94 28.74
-2° degree Chewing (4.96) (5.56) (240) (6.39) (12.44) (12.60)

(N=9) Lt. 282 2332 1927 2445 28.66 3069
Chewing (8.13) (6.15) (7.97) (6.10) (15.03) (15.01)

Bilateral 67.12 66.03 6186 60.16 761 7.10

Clenching (512 (27.01) (2197) (10.88) (3.75) (@43

| group Resting 344 272 358 246 207 240
(1.80) (227) (2.80) (1.20) (1.09) (1.85)

-1° degree~ Rt. 2519 16.08 238 1339 19.67 2040
+3° degree Chewing (953) (6.79) (7.20) (652) (1192) (12.84)
(N=30) Lt. 2133 24.22 16.84 26.06 2043 2264
Chewing (762) (5.86) (6.97) (6.98) (12.05) (12.96)

Bilateral 79.25 69.68 68.10 65.18 6.83 8.04

Clenching (2267) (23.15) (2457) (27.14) (5.98) (6.02)

I+ group Resting 283 207 301 260 2.8 245
(107 (087) (282 (2.16) (261) (1.84)

+4° degree~ Rt 2042 1720 2540 1567 1542 2317
+3° degree Chewing (6.3 (5.78) (7.78) (6.55) (11.64) (14.81)

(N=11) Lt. 1958 2309 1897 26.06 14.98 20.75
Chewing (6.49) (6.33) (953) (6.86) (10.16) (14.84)

Bilateral 68.32 64.05 5250 54.78 8.76 110

clenching (16.29) (22.19) (29.17) (29.20) (614) (1.23)

* Average EMG (ms/div) (standard deviation)
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