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Abstract :  Lateral movement of the mandible recorded in patients with temporoman-
dibular joint (TM]) dysfunction and in healthy subjects on the horizontal plane was
analyzed by measuring LMA.

In accordance with the criteria of the Japan TM]J association standard (1987), 354
patients with TM] dysfunction were classified into type I (50 patients), type II (20
patients) and type Il (284 patients). The patients consisted of 95 males and 259 females,
with an average age of 30.4 years (range: 12 to 75 years). Angle from the midine on the
horizonal plane during excursion of the mandible to the lateral (Lateral Movement Angle :
LMA) was measured in recordings by mandibular kinesiograph (MKG). The patients were
also divided into 3 groups according to the occlusal interrelationship of the upper and lower
jaw dental arch which guides the mandibular lateral movement as follows ; Mesial (M) type
(lateral protrusive), Distal (D) type (lateral retrusive), and Cuspidal (C) type.

LMA in the healthy subjects was 60.4" ; in all type I, type II and type III patients LMA
on the affected side was larger than that on the healthy side ; 79.8° (type I, n=59); 75.5°
(type II, n=21) and 78.1° (type III, n=332) on the affected sides, and 66.7° (type I, n=
41); 63.7° (type II, n=19) and 68.8° (type III, n=236) on the healthy sides. In the patients
with unilateral TM] dysfunction, LMA difference between affected and healthy sides was
12.5° (type I, n=21):10.5" (type II, n=19) and 10.8° (type III, n=238).

LMA increase on the affected side may be due to more posterior or less anterior shift
of the working-side condyle in the TM]J dysfunction patients. These results indicate that
anterior movement of the affected side is restricted and LMA can be a useful marker of
TM]J dysfunction.

It is concluded that Lateral Movement Angle (LMA) on the horizontal plane in lateral
mandibular excursion, as measured by mandibular kinesiograph, may be a useful diagnostic
modality.
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Fig. 1. Measurement of lateral movement angle
(LMA) was done to record angle (6)
between the midline and the tangenital line at
the point on the trace curve which is 2 mm far
from the midline on the mandibular kinesio-
graph (MKG) record photograph.
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Fig. 2. Classification by the guiding interrelation of the upper and lower canine and Ist premolar in the

lateral mandibular movement.
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Table 1. Classification by types and gender in the
patients of the temporomandibular joint
(TMJ) dysfunction and healthy subjects
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Side(bilateral)/Case I, EESEAELSK T, BMTS.2+16.5°
Table 2. Lateral movement angle (LMA)
Type Affected side Healthy side
I (50/59) 79.8+19.0 (n=59) 66.7+15.4 (n=41)
[df.=98, t=3.66, p<0.001]
I (20/21) 75.5+12.4 (n=21) 63.749.9 (n=19)

I (284/332)
[Ma (146/184)
b (24/26)

e (114/122)

78.1+16.3 (n=332)
75.2+14.3 (n=184)
79.3+£15.7 (n=26)

82.1+19.5 (n=122)

[df.=38, t=3.30, p<0.001]
68.8+14.6 (n=236)
[d.f.=566, t=6.99, p<0.001]
66.6+13.6 (n=108)
[d.f.=290, t=5.05, p<0.001]
69.8+12.7 (n=22)
[df.=46, t=2.28, p<0.05]
70.9%16.0 (n=106)
[d.f.=226, t=4.70, p<0.001]

Total (354/412)

78.2+16.5 (n=412)

68.2:14.4 (n=296)
[d.£.=706, t=8.38, p<0.001]

Right

Left

Healthy subjects

(84/168)

60.1£15.3 (n=84)

60.8+12.9 (n=84)
[no significant difference]
60.4+14.2 (n=168)
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Ehiz, MBEOMAE X, MalEMf 75.2+14.3°(n
=184) 848 66.6+13.6°(n=108) [d.f.=290, t=5.05,
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p<0.001], HIbEAER 79.3+15.7° (n=26) «f&{ll 69.8
+12.7(n=22) [df.=46, t=2.28, p<0.05], IcEE
1 82.1+19.5°(n=122), &Ml 70.9+16.0°(n=106) [d.
£.=226, t=4.70, p<0.001]THH, MOE B TD
BIEBMOFHBKE -7 (Table 2).
3. BEEOBMLBEMNO THEUGESALMA

Table 3. Comparison of LMA between right-left in
healthy subjects

Right<Left Right=Left * Right> Left
23 27 34
LMA (Right) —LMA (Left) : 0.76+15.1 (n=84)

* Difference less than 5°

Table 4. Differences of LMA between affected and healthy sides in

unilateral cases

Type * Differences of LMA (degrees)

I 12.5+18.5 (n=41) [df.=123, t=3.78, p<0.001]
II 10.5+11.6 (n=19) [df.=101, t=2.64, p<0.01]
m 10.8+15.6 (n=238) [d.f.=320, t=5.11, p<0.001]
Ila 9.4+14.7 (n=110) [df.=192, t=4.01, p<0.001]
b 9.6+11.2 (n=22) [df.=104, t=2.56, p<0.01]
1Mic 12.4+16.9 (n=106) [df.=188, t=4.94, p<0.001]
Total 11.0+15.7 (n=298) [d.f.=380, t=5.32, p<0.001]
Healthy

. 0.76+£15.1 (n=84)
subjects **

* LMA (affected side) —LMA (healthy side)

** Right-Left differences

l 604 +14.2° healthy subjects 168sides []

(side) l75.5 +12.4° typell affected sides 21sides
100- J78.1+163° typell affected sides 332sides BZ
30o% l79.8 +19.0° typeI affected sides 59sides

100— 110-—

Fig. 3. Distribution of lateral movement angle (LMA) in the healthy subjects and in the temporomandibular

joint dysfunction patients.
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Table 5. Comparison of LMA between affected and healthy sides in unilateral cases

T Healthy Affected Healthy ,: Affected Healthy Affected

ype sides sides sides sides * sides sides
I (n=41) 25 14 2
I (n=19) 10 9 0
I (n=238) 153 61 24
Ma (n=110) 69 27 14
b (n=22) 15 4 3
[llc (n=106) 69 30 7
Total (n=298) 188 84 26

* Difference less than 5°

BEEZCRTHLMADRIEME CF4E) 13, A4 60.1
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ERWTERZRRD b7, &, BEE L EEEE
BEOXKEMNM E 0B cE, TH - I8 - IEEHO
FEEZE I WV RELSABEYRDL [1H]  df.=179,
t=7.69, p<0.001], [II & :df=141, t=4.58, p<
0.001], I : d.f.=452, t=10.6, p<0.001]. 7cds, fi
W& L HRME R E RO KBTI, TRCOBTHEER
ZIXRBD o 7z (Table 2).
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Fie, TR, BRX»BUOFHFH12.5+18.5
(m=41), IE<T¥, FH10.5+11.6(n=19), LT
ME C1210.8+15.6° (n=238) K& »oi. HISET
13, MMa#l9.4+14.7° (n=110), MbHE 9.6+11.2° (n=
22), McE 12.4+16.9°(n=106) THotc. b, &
HEOEAE [FH0.76+15.1 (n=84)] LIFEEEY
e [18: df.=123, t=3.28, p<0.001, IIF :d.
£.=101, t=2.64, p<0.01, II& :df.=320, t=5.11,
p<0.001] (Table 4).

D ED#ER Y v, LMAXSEBISEBE O LM O B
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Table 6. Comparison of LMA and occusal interrela-
tion to guide movement in healthy subjects

Type Right Left Total

M 59.3+16.6 60.5+12.6 59.9+13.8
(n=65) (n=54) (n=119)
[70.8%]

C 57.6+13.5 56.7+15.1 57.1+14.4
(n=8) n=9) (=17
[10.1%]

D 66.0+18.6 63.3+12.1 64.3+14.8
(n=11) (n=21) (n=32)
[19.1%]

@)

LMADERZEIRD BRI ST

6. BEZCRT S THATEHALMAOKE I LFH
AT

BEECKTHFE@HSA T, ME 1194 (70.8
%) « CE174 (10.1%) DE 324 (19.1%) TH
D, BEZCIMEDEDLRNEL ok, ERLHE
TLMA®DK % X3, M#59.9+13.8° (n=119) « CH
57.1+14.4° (n=17) « D 64.3+£14.8° (n=32) TH
D, HFEEMABCAERZIRADh 72 (Table 6).

7. BRSSO TEAESALMAOA X S L5
T

SHEAMTE B S A 3o 1) 5 FEME 5547 TiT, ME 85 fi
(31.8%) - CHE514 (19.1%) - DFE 1314 (49.1
%), fEfcEME 124 ] (65.6%) + CEI 354 (18.5
%) *DEI30M (15.9%) THh, BEER X USHEEH
FEBEREATHIMED HDBERNEL oo T B DK
L, FESEREBEMTIDADED 5RNEL toi.

S E I, HEEMHEREOFEEFILMALE T, &
BIME 74.0+£15.4° (n=85) < BAICH 78.5+13.0° (n
=51) <BHAID® 81.4+16.7 (n=131) tich, EHZE
ERITHFEMMPILMA L HE LT, ThThEEEZYR
B [MI : df.=202, t=6.85, p<0.0001, CHl :df.
=66, t=5.72, p<0.0001, DE : df =161, t=5.30,
p<0.0001] (Table 7).

¥, FEASERFOENFICI, I . I3 - I3
BT T, MEX H»DEOFHNLMAN K X
<, & EEEIMAES R [MB 74.0£15.4° (n=85), D
F81.4+16.7° (n=13D] % X CFEEASRENE &4k [M

Table 7. Comparison of LMA and occusal interrelation to guide movement in patients of the temporoman-

dibular dysfunction

Type Affected side Healthy side
guide M type C type D type M type C type D type
I 81.1+18.0 84.0+13.2 84.4+21.3 66.5+20.3 70.8+10.1 70.0
(n=13) m=8) (n=18) (n=18) (m=6) (n=1)
II 74.0+11.5 76.71+6.18 77.5+12.9 64.7+8.42 66.8+11.8 59.0
=9 (n=3) (n=6) (=11 (=4 (m=1
it 72.5+15.4 77.5+13.5 81.1%£16.1 68.0+t11.8 76.0£16.9 71.9+15.8
(n=66) (n=41) (=107 (m=95) (n=25) (n=28)
la 75.5+17.0 74.4+9.4 78.6%14.0 66.5+13.2 73.5+13.6 64.7£10.6
(n=35) (n=25) (m=53) (n=44) @=12) (n=1D
b 74.4£14.6 81.3+4.5 80.0+9.4 67.9+£12.7 80.0%10.0 75.0
(n=8) (=4 (n=6) (n=13) (n=2) (=1
Illc 77.5£15.2 86.8+24.9 83.9+19.3 69.7+9.8 78.1+21.8 76.61+19.4
(n=20) (n=12) (n=48) (n=38) (m=1D (n=16)
Total 74.0+15.4 78.5+13.0 81.4+16.7 67.5+12.7 74.1£15.2 71.4+15.8
(n=85) (=51 (n=131) (n=124) (n=35) (n=30)
[31.8%] [19.1%] [49.1%] [65.6%] [18.5%] [15.9%]
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#:df.=159, t=2.98, p<0.001] (Table 7).
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Fig. 5. Mandibular kinesiograph (MKG) trace
recordings in case when the magnet is moved
on the grid of 5 mm interval.
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a : horizontal plane
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Yincisal path inclination angle

incisal point

e
LMA =arctan {(Yi—Y3) / (X3=X1)}

Fig. 6. A system of coordinates for calculation of lateral movement angle (LMA).
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Table 8. Calculation for coordinates of working-side condyle, balancing-side and incisal point

Xz=—tsinf
y2=—tcos

zo=t-tan y-cos B

_ XetLtana—ystana—ztan 0+ (xz+Ltan a—ystan a—2zstan )*— (1+tan, a+tan; §) (xo*+y*—2Lys +27°)

X1

vi=L—a’cosftana

zi=—a’sin 0 (a’=x,/cos &)

1+tan®a+tan® 4

{x1+ (xitan ¢+ 21— z)tan g} (y1—y2)*— E{(x:— x) +tan (21— 22)} +/[{xs + Gutan g+ z1—z0tan ) (v~ y2) *~E{Ge—x1)

(1+tar® §) (ni—y) *+H (& —x1) +tan ¢(z1—22)

Ftan §(z—2)) P— (L +tan? §) (i —y2) 2+ {Go—x0) Han gz — 2 Nx+ Gutan g+21— 22— {x'+ (L—y*+ 2P — 32+ E*

(E=1/2{X12“X22+Y12_Y22+212_Zzz+2(X1tan ¢+Zl) (22_21)_L2+2LY1"ZY1(YI_Y2)D

(G +tan ¢(z:—22) Jxs+E+y.(y1—y2)
Yi—Ve
75=(x1tan ¢+z,) —xstan @
LMA=arctan{(y;—ys) [ (xs—x1)}
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Fig. 7. Change of working side condyle move (t) and lateral movement angle (LMA) with
incisal inclination () fixed.
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Fig. 8. Shift of the working side condyle estimated by lateral movement angle (LMA) in the
healthy subjects and incisal inclination (y).
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Fig. 9. Shift of the working side condyle estimated by lateral movement angle (LMA) in the temporoman-
dibular joint (TMJ]) dysfunction (type 1) and incisal inclination (¢).
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