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bilateral molar scissor bite and simulating the deformation of the mandible during occlusion, in order to provide thesis
for the diagnosis of temporomandibular joint disease in patients with unilateral and bilateral molar scissor bite. Meth-
ods This study was a retrospective study. A total of 10 patients with unilateral molar scissor bite (the unilateral molar
scissor bite group) and 10 patients with bilateral molar scissor bite (the bilateral molar scissor bite group) were selected
as the experimental group, and 20 adult patients with class [ of angle classification of similar ages were selected as the
control group. All patients underwent cone beam computed tomography scans, by measuring the width of the fossa,
height of the fossa, articular eminence inclination, long axis of the condyle, minor axis of the condyle, horizontal angle
of the condyle and the space of the temporomandibular joint, compare temporomandibular joint morphology and posi-
tion. The three-dimensional finite element analysis of the mandible morphology was carried out to evaluate the force and
deformation of the mandible by using software to simulate the occlusion of the patients. It was further explored the rela-
tionship between the force of the mandible morphology and the possible temporomandibular joint disorder symptoms of
the patients. Results Intergroup comparisons for the unilateral molar scissor bite group and left sides of the other
groups revealed that the superior articular space in the group with unilateral molar scissor bite was shorter than that in the
control group (P<0.05); the long axis of the condyle in the unilateral and bilateral molar scissor bite group were both
shorter than that of the control group (£<0.05); among which the unilateral group was larger than the bilateral group, and
the minor axis of the condyle in bilateral molar scissor bite group was smaller than in the control group (P<0.05), and the
unilateral and bilateral condylar groups were larger than the control group (P<0.05); and the condylar horizontal angle in
the unilateral and bilateral groups were larger than that in the control group (P<0.05). The normal sides of the unilateral
molar scissor bite group and right sides of the other groups had smaller superior articular space than the control group (P<
0.05); and the condylar long-axis in bilateral group was smaller than the control group (P<0.05); and the normal side of
the condylar short-axis unilateral group was larger than that of the bilateral condylar group. Three-dimensional finite ele-
ment analysis: the condyle of patients with molar scissor bite was a concentrated area of deformation during the bite of
the mandible, when the first molar occlusion of the scissors bite side was simulated, the maximum deformation was locat-
ed in the condyle in the X-axis and Z-axis directions. The amount of deformation was greater than that of the scissor bite
side in the X-axis direction, while in the Z-axis direction, the normal side was greater than the scissor bite side. The maxi-
mum sites of local deformation in the X-axis direction were located in anterior and posterior the transverse crest of scis-
sor bite side, and the minimum sites of local deformation was at 1/3 of the anterior slope of the inner pole of the normal
side, the maximum local deformation sites in the Z-axis direction were located in the outer pole and below the outer pole
of the normal side. The X-axis deformation value was the largest in the molars occlusion on the normal side, the Y-axis
deformation value was in the premolars occlusion on the normal side, and the Z-axis deformation value was the largest in
the centric occlusion, the deformation value of the condyle was not most significant in molar scissor bite. Conclusion
Unilateral and bilateral molar scissor bite resulting in a short condyle morphology, and the bilateral group had a shorter
condylar morphology than the unilateral group. The condyle of the patient with molar scissor bite is a concentrated area
of poor occlusal deformation, and the largest sites of deformation are distributed near the transverse ridge of the inner
and outer poles of the condyle. Different occlusion conditions have an effect on condylar deformation values, but do not
indicate whether there is a clear association between them.
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Tab 1 TMJ measurements and meanings
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height of the fossa, HF
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anterior joint space, AJS
superior joint space, SJS

posterior joint space, PJS
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Fig 1 TMJ measurements
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Fig 2 Apply Mimics Research 21.0 to preliminarily extract the mandible model
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Fig 3 Apply Geomagic Wrap 2017 to further smooth the model
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Fig 4 Apply SolidWorks 2024 to assemble tooth and mandible
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Fig 5 Use Ansys Workbench 2022 R1 imports and meshes models

5

X -0.012 865

0,005 9075 ~0.015275
0007 334/ls -0.017 686it/)

A: X%h; B: Y#h; C: Z%h; D: HARIE,
K6 XPRCRLYEAT R ) 6 o A (IE W)

Fig 6 Directional deformation results of the model under stress load (frontal view)
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Fig 7 Directional deformation results of the model under stress load (rear view)
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Tab 2 Angle’s classification of patients in the unilate-

ral group and the bilateral group n/%
215 ZIK I LRIF  ZKIIHE HoAh
L <R EAE) 7/70.0 2/20.0 0/0.0 1/10.0
XUIZH 5/50.0 3/30.0 1/10.0 1/10.0.
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Tab 3 Osseous classification of patients in the unilate-

ral group, the bilateral group and the control

group n/%
21 531 RS RIS ERERES
L= <R 1TE) 7/70.0 3/30.0 0/0.0
U 2R 4/40.0 6/60.0 0/0.0
w20 9/45.0 11/55.0 0/0.0
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Tab 4 Comparison of bilateral joint morphology and

position measurements in the control group

1 H M Fifl PE

KT LA B /mm 3.91+1.12 3.92+0.92 0.975
SR AT 8] Bl /mm 2.61£0.96 2.95%1.50 0.435
K5 J5 18] Bt /mm 1.97+0.39 2.09+0.43 0.639
PR/ mm 20.94+2.11 20.97+2.17 0.943
RO Ji i /mm 8.66+1.01 8.35+0.76 0.111
SR 55 B /mm 5.82+1.43 5.57+0.95 0.503
IR 55 9 B /mm 15.29+1.86 16.47+0.80 0.180
KA 35.86+7.37 35.57+10.78  0.948
BRRIKFf1/° 15.23+4.95 17.94+6.36 0.374
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Tab 5 Comparison of bilateral joint morphology and

position in the unilateral group

T H BN IEH M) P1i

KT _E 8] /mm 2.48+0.44 2.64+0.20 0.234
S AT A B/mm 2.48+0.85 2.24+0.61 0.603
I J 18] B/mm 1.80+0.44 1.76+0.38 0.852
IR Fh/mm 18.76+2.11 18.55+3.57 0.807
RISl /mm 8.02+1.43 7.99+1.49 0.932
KT = B /mm 6.33+1.08 5.85+1.08 0.157
SR 55 % B /mm 16.73+1.73 16.74+2.79 0.984
KATEENTREE 35.60+6.48 36.02+7.80 0.872
BRI/ 23.32+7.93 21.71£7.66 0.421
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Tab 6 Comparison of bilateral joint morphology and

position in the bilateral group
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TE AR B2 N He s
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I T AR MAE (7)), SRR
(- Ta] B BRI 2H /N T X BRZH (P<0.05) 5 BRZE KAl
AN ZH I N X RRAL (P<0.05), Hirp ey

T H 7Em A PME

I 1A s/mm 2.94+0.74 2.66+0.78 0.344
IR T 18] Bt /mm 2.44+0.68 2.64+1.12 0.720
S 5 18] B/mm 2.04+0.45 1.73+0.33 0.239
R/ mm 16.71x1.43 19.284+2.26 0.419
RS il/mm 6.83+1.11 6.64+1.25 0.675
S T /mm 6.10+£0.92 6.57+0.42 0.305
SR 85 98 B /mm 15.76+2.25 15.91+1.38 0.871
KGR, 34.78+2.93 36.79+2.62 0.292
BRI A/ 25.44+7.40 25.7148.67 0.888

P A BRI 25 T KO0 5 0] BRZH L U 2 ) A )
BN AT ASMAE (X8, 4PRERKY L



* 120

[P UML)/ T X B (P<0.05) 5 #REEK
BB/ T X IREE (P<0.05) 5 BRI b B 21
EF MR FBMLL (P<0.05) 5 CHTHT . 5 BT
B XU N TR AL, HEER RIS

£ 7 WRAKEM. LMAGHN. WMWAEMXFHHSMCEL LR

Tab 7 Comparison of the morphology and position of the left joint in the control group and the scissor bite side of the
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B (P>0.05); KR mEE. MR
B DL KBRS B U2 ) K F X R 4, 5
ERTRFESITFE L (P>0.05),

unilateral group and the left joint in the bilateral group

T H SXof HELZHL A ) LXK ] UM £H 75 ] F{H/HIE® P&
KA LA Bt /mm 3.91x1.12 2.48+0.44° 2.94+0.74 6.297 0.0317
IR A 1A) Bt /mm 2.61£0.96 2.48+0.85 2.44+0.68 0.306 0.858"
IR Ji 8] Bt /mm 1.97+0.39 1.80+0.44 2.04+0.45 0.628 0.544
BRI KHh/mm 20.94+2.11 18.76+2.11%¢ 16.71£1.43° 7.777 0.003
FRIH il /mm 8.66+1.01 8.02+1.43 6.83+1.11° 3.725 0.043
R B B /mm 5.82+1.43 6.33+1.08 6.10+0.92 0.354 0.706
IRATE 98 4 /mm 15.29+1.86 16.73+1.73 15.76+2.25 1.071 0.363
KATEENTREE S 35.86+7.37 35.60+6.48 34.78+2.93 0.062 0.940
RIE K f/° 15.23+4.95 23.3247.93° 25.44+7.40° 3.706 0.044

1. RJH Kruskal-Wallis BE ARG K ;2 PAMNZH 5% BEZH LA, P<0.05; PXUDNZH 5% B2 oA, P<0.05; S FAZH 5 XU 2H e, P<0.05,
*F 8 XfHAALAM. BMAEZM. WMAELAMKTRESMMLERLE

Tab 8 Comparison of the shape and position of the right joint in the control group, the normal side in the unilateral

group and the right joint in the bilateral group

T H of HEL A2 ] EA £H A ] U £ 7 ] FIH/HTE® P1H
KT L I8 B /mm 3.92+0.92 2.64+0.20° 2.66+0.78" 9.2185" 0.010
IR HY 18] Bt /mm 2.95+1.50 2.24+0.61 2.64+1.12 1.488 0.251
IR J 8] Bt /mm 2.09+0.43 1.76+0.38 1.73+0.33 1.749 0.201
PR Al /mm 20.97+2.17 18.55+3.57 19.28+2.26" 4319 0.028
FRIH il /mm 8.35+0.76 7.99+1.49° 6.64+1.25 3.458 0.052
SR 55 B /mm 5.57+0.95 5.85+£1.08 6.57+0.42 2.240 0.134
SR 55 9 B /mm 16.47+0.80 16.74+2.79 15.91+1.38 0.480° 0.787"
KATEETIREE 35.57+10.78 36.02+7.80 36.79+2.62 0.043 0.958
RIS/ 17.94+6.36 21.71+7.66 25.71+8.67 1.656 0.217
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Tab 9 Directional deformation values of the model under different occlusal conditions mm
WA TR 5E )AL T X fh Y il VA

A A I ONATESIA 0.002 7 0.007 7 0.002 7
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