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Abstract: The relationship between bite force and craniofacial morphology has been studied with various methods
in subjects free of temporomadibular disorder (TMD) signs and symptoms; however, whether these variables have
any relation in TMD patients remains unclear. The aim of this study was to determine the relation between lateral
facial morphology and bite force in TMD symptomatic and asymptomatic orthodontic patients. Experimental data
were obtained from 42 orthodontic female patients (TMD free group: 23 patients; TMD group: 19 patients) using the
Occlusal Prescale system. The following results were obtained:

The mean total bite force was 768.8 +525.8 N in the TMD free group and 438.1 +380.1 N in the TMD group.
The mean occlusal contact area was 12,9 +11.9 mm? in the TMD free gfoup and 6.4 +2.8 mm’in the TMD group.
The mean average occlusal pressure was 59.8 +13.4 kg/mm’ in the TMD free group, and 69.9 9.0 kg/mm’ in the
TMD group. The distribution of bite force, occlusal contact area and average occlusal pressure increased anteropos-
teriorly. Bite force, occlusal contact area and aQerage occlusal pressure in the molar area of the TMD group were
significantly lower than that of the TMD free group. Bite force, occlusal contact area and average occlusal pressure
were significantly different between the TMD free and the TMD groups.

Total bite force and contact area of the TMD free group showed a negative correlation to mandibular plane angle,

gonial angle and a positive correlation to LI to mandibular plane angle. Molar bite force and contact area in the TMD
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free group showed a negative correlation to mandibular plane angle, gonial angle, occlusal plane to FH and positive
correlation to LI to mandibular plane angle and UL-SN. Premolar bite force and contact area in the TMD free group
also correlated negatively to mandibular plane angle and gonial angle. However, there was no correlation between
lateral cephalometric and occlusal parameters and in TMD group. These results suggest that bite force relates to lat-
eral craniofacial morphology in orthodontic patients with TMD free patient but not with TMD populations.
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Table 1 Distribution of malocclusion in the TMD
free and the TMD groups

TMO free (n=19) TMD (n=23) TMD free vs TMD

number ratio(%) number ratio(%) Mann-Whithey test
BE 10 52.6 15 57.8 NS
Ltanse 3 15.8 3 ns - NS
TRAx 8 421 12 46.1 NS
aERE 1 5.0 1 38 NS
mm 3 15.8 3 1.5 NS
BRBIXRE 3 15.8 4 15.3 NS

K2 HHEHESXREESEOIE B
% TMD free group & TMD group ® }t.
- &
Table 2 Comparison of cephalometric characteris-
tics in TMD free and the TMD groups

TMO free(n=19) TMD (n=23) TMD free vs TMD

Average SD Average SD Mann-Whitney test
SNA 81.7 2.4 813 29 NS
SNB 79.6 4.5 80.4 4.0 NS.
ANB 2.3 30 1.2 3.6 NS
Mp 29.4 54 30.4 5.3 NS
Go 127.0 9.1 127.3 7.7 NS
L1-Mp 90.3 13.2 86.3 8.5 NS
FMIA 59.8 10.8 63.0 9.6 NS
OpFH 1.3 3.2 n.z 43 NS
U1-SN 108.4 7.2 110.2 8.0 NS
I 126.5 1.9 125.6 9.7 NS
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Nonparametric test (Mann-Whitney test), #8[1% it
Pearson correlation coefficient % Fi\v>» TRt L 7,
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Fig. 3  Distribution of average occlusal pressure
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Table 3 Relation of bite force in the molar and
premolar regions to the total arch bite
force in both gourps

WNEORESH
TMD free (n=19) TMD (n=23)
r P r p
KEORBOREHONS 071 e -0.23 NS
TERBOREHOWE 0.59 * 0.31 NS

**p<0.05, **p<0.001

KEARBORANOWE=KEIRBORE S / WHILBOREH
HEEBORENDORE=PEIRBORE SN / BFILHOREH

£4  TMD group 2B BFEKBNDEEH D
HE S

Table 4 Occlusal force exerted by each subgroup
in the TMD group

TMO with pain (n=8} TMO without pain (n=15} Mann-Whitney test

R (N) 446.63 + 132.47 480.0 + 192.27 NS
TMO with clicking (n=18) TMD without pain {ne4)
FHRAA (N} 486.339 + 174.053 435.833 + 190.966 NS
TMD with dificutty opening (n=8) TMD without dificulty opaning (nx15)
B H (N) 460.8 + 132.47 446.05 + 164.0 NS
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Table 5 Relation between occlusal data in total
arch and lateral cephalometric measure-

ments
57/ RERMTR PYREE
TMD free T™MD TMD free T™MD TMD free TMD
r p r P r P r p r P r p
SNA 0.07 NS 0.1t NS 0.12 NS 0.10 NS -0.27 NS -0.23 NS
SNB 0.15 NS 0.05 NS 0.18 NS 0.06 NS -0.15 NS 0.04 NS
ANB -0.13 NS 001 NS -0.11° NS 0.01 NS -0.09 NS -0.20 NS
Mp -0.64 ** -032 NS -0.71 -0.30 NS 0.36 NS -0.34 NS

Go -0.62 * -021 NS  -0.71 ** -0.22 NS 0.36 NS -0.06 NS
L1-Mp 0582 * 021 NS 056 * 0.19 NS -0.31 NS 0.27 NS
FMIA -0.12 NS -0.06 NS -0.17 NS -0.06 NS 0.06 NS -0.14 NS
OpFH -0.30 NS -0.16 NS -0.38 NS -0.14 NS 0.08 NS 0.28 NS
U1-SN 039 NS -01S NS -0.38 NS -017 NS -0.30 NS -0.21 NS
H -0.05 0.03 NS -008 NS -0.04 NS 0.21 NS 0.1S NS

* p<0.05, **p <0.01 ***p <0.001

DHEMEZRL, TMD group TIEWTADPIEME L HHE
& edrol: (B5). $7z, FHEAREIZ TMD free
group, TMD group & & \[ZHIEFEBEERE L ARBET RE 2
o7z, KEIETIE TMD free group DA, KEH
T FE 4% mandibular plane angle, gonial angle, Occlusal
plane-FH & E M4HRS, LI- mandibular plane angle, Ul-SN
CIEDAHMERL, NEEHTIRRESN, KEHEMERE
#* mandibular plane angle, gonial angle & DA% R L
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Table 6 Relation between occlusal data in molar
region and lateral cephalometric measure-

ments
L 37 RERMTHR FHRaF

TMD free T™D TMD free T™D TMD free ™D

r P r p r p r p r p r p
SNA 0.06 NS 0.02 NS 0.18 NS 0.01 NS -0.11 NS 0.17 NS
SNB 0.22 NS 0.00 NS 033 NS -0.05 NS 0.00 NS 0.09 NS
ANB -0.21 NS 0.02 NS -0.17 NS 0.07 NS 0.09 NS -0.02 NS
Mp -0.61 ** -0.40 NS -0.69 ** -0.40 NS «0.04 NS  -0.29 NS
Go -0.60 ** -0.30 NS -0.69 ** -0.23 NS 0.14 NS -0.31 NS
L1-Mp 051 * 0.19 NS 0.56 * 0.9 NS -0.36 NS 0.34 NS

FMIA -0.07 NS 0.00 NS -0.04 NS 005 NS 040 NS -0.17 NS
OpFH -0.47 * -0.22 NS -0.60 ¥ -0.18 NS -0.02 NS -0.09 NS
U1-SN 0.47 * -0.25 NS 050 * -0.28 NS -0.39 NS -0.06 NS
H -0.03 NS 0.02 NS -0.02 NS -0.02 NS 0.41 N5 -008 NS °

*p<0.05, **p<0.01
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Table 6 Relation between occlusal data in premo-
lar region and lateral cephalometric mea-

surements
Ly nEENER THRaE
TMD free TMD TMD free TMD TMD free T™MD

T P r p T p 3 [) r P r p
SNA 0.16 NS -0.02 NS 0.27 NS 0.15 NS 0.04 NS ©0.12 NS
SNB 039 NS -0.08 NS 0.44 NS .07 NS 0.32 NS 029 NS
ANB 0.23 NS 0.09 Ns 0.15 NS .05 NS 0.7 NS 0.26 NS
Mp 071 0.35 NS -0.73 e 034 NS 0.41 NS -0.31 NS
Go -0.70 *ev .08 NS 075 €018 NS .23 NS -0.24 NS
L1-Mp 0.34 NS 0.13 NS 0.36 NS 0.06 NS 0.03 NS 0.29 NS
FMIA 0.12 NS -0.08 NS 0.12 NS 007 NS 0.17 NS 0.40 NS
OpFH .35 NS -0.14 NS <035 NS 0.01 NS .38 NS 018 NS
U1-SN 0.36 NS 0.10 NS 0.27 NS -0.05 NS 0.33 NS 0.14 NS
H 031 NS -0.11 NS -0.09 NS -0.21 NS -0.24 NS 011 NS

***p <0.001
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