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Abstract :  This study reports morphometry of the temporomandibular joint (TM]J) in
healthy subjects and comparison of the patients with TM]J dysfunction, which was measured
on TM]J radiogram taken by standardized technique.

Measurements included length and depth of the mandibular fossa, angle and depth of the
articular tubercle, condylar path length and inclination, joint space at the centric occlusion,
and distance and angle between the condyle and the tubercle at the maximal opening. A
study of the TM]J in healthy subjects showed that there were significant differences between
men and women : the women tend to have more gentle articular tubercles and a flatter
shape of the TMJ. A study of the TM] in patients indicates that feminization of the TM]J
may be a cause of temporomandibular disorders (TMD) in men. While moving from the
centric occlusion to the edge-to-edge occlusion, the mandibular condyle took a significantly
steeper course in healthy men than in normal women. The mandibular condyle moved in
almost the same manner as healthy subjects in male patients with a closed-locked TM]J,
suggesting that most male patients with a closed-locked TM]J can open the mouth. In male
patients with a type I1la TMD, the mandibular condyle in the centric occlusion was located
more anterior to the mandibular fossa than in healthy subjects ; it is suggested that the
posterior deviation of the mandibular fossa is not a requirement of the articular disk.
(ZER3E. J. Nara Med. Ass. 49, 246~260, 1998)

Key words : temporomandibular joint, morphometric analysis, standardized arthroradio-
gram, condylar path, temporomandibular disorders
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Table 1. Classification by types and gender in the patients of the temporo-
mandibular joint (TMJ) dysfunction and healthy subjects

Gender Male Female
type Age(mean=S. D.) Age(mean=S. D.)
I 17(5)/22 29.4+14.7 19(5)/24 43.1£15.7
11 7000/7 36.31+18.2 6(1/7 34.5+17.2
Ma 22(7)/29 26.3+£11.4 39(8)/47 28.4+13.3
JIIL3) 5(1)/6 37.8+14.7 20(3)/23 31.0+15.7
llc 6C1/7 42.3+20.8 38(2)/40 35.9+20.2
Total 57(14)/71 122(19)/141
Healthy 34/68 29.7+4.8 51/102 29.1+10.6
subjects

Cases(bilateral)/Joints

Fig. 1. The Device of TM]J Standardized Technique
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Fig. 2. TM]J Standardized Arthroradiogram

Fig. 3.
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Table 2. Subjects of measurement

OMeasured data about Mandibular Fossa

(1 AC (Distance between A and C)
(2) «£AC (Angle of AC and FH plane)
3 BT (Vertical distance between AC and B)

)
(4) «BC (Angle of BC and FH plane)
OMeasured data about Mandibular Condyle

(5) «DE (Angle of DE and FH plane)

(6) «DE—«BC

(77 DF (Distance between D and F)

(8) «DF (Angle of DF and FH plane)

(9) «DF—«BC

() «DF—«DE

(1) DE/DF

1 BD (Distance between B and D)

(13 BDH (Horizontal distance between B and D)
(14) CFH (Horizontal distance between C and F)
(15 «CF (Angle of CF and FH plane)

Angle : The horizontal surface (FH plane) The case
(+), above when the inclination is rather the
bottom than 0°(—)

Distance : 0.1 mm
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Table 3. Data of Mandibular Fossa (All)

Left side Right side
Cases max min mean=+S. D. max min mean=+S. D.
AC 264 : 278 134 196.3+23.8 276 147 195.0£24.5
ZAC 264 . 24 —23 1.9+ 8.2 23 —19 3.5+ 8.5
BT 264 . 101 37 70.0+11.9 132 42 69.9+11.9
Z2BC 264 . 53 15 32.8% 6.7 54 16 34.1+ 6.7
Table 4. Data of Mandibular Fossa (Male)
" Left side Right side
Cases max min mean=S. D. max min mean=+S. D.
AC 91 : 2758 139 194.1%24.9 276 148  192.0+23.3
ZAC 91 24 -11 3.4+ 7.3 23 —14 4.6% 8.0
BT 91 . 101 39 75.3%+12.9 132 50 73.8+13.6
2BC 91 . 53 15 35.6%= 7.2 54 24 36.6+ 6.2
Table 5. Data of Mandibular Fossa (Female)
Left side Right side
Cases max min mean=+S. D. max min mean+S. D.
AC 173 . 263 134 197.5+23.2 264 147 196.8+25.0
£ZAC 173 . 24 —23 1.0+ 8.6 22 —19 2.9+ 8.8
BT 173 : 93 37 67.0+10.1 97 42 67.6+10.2
£BC 173 . 47 17 31.3£ 5.9 48 16 32.7+ 6.5

Table 6. Comparison of AC

Gender Male Female
type Side mean+S. D. Side mean+S. D.
I 22 196.1+15.9 24 198.9+28.7
II 7 208.1+£32.5 7 184.1+25.0
la 29 191.0+22.8 ¥ 47 188.9+19.9
b 6 217.3£12.1MmW 23 196.6+28.0
lllc 7 203.94+41.3 40 189.3+23.5

Healthy 68 188.0+19.0* 102 196.0+23.0%

subjects

F=3.98 p=0.0044

* 1 p<0.05 (Male to Female)

F=1.48 p=0.2079

N1 : p<0.01 (Gender subjects to Healthy subjects)

W :p<0.01 (Illa type to b type)
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Table 7. Comparison of ZAC

Gender Male Female
type Side mean=S. D. Side mean=+S. D.
1 22 1.5047.04M 24 3.42+ 9.80
11 7 6.1417.73 7 —1.14+ 8.43
Ma 29 —1.55+7.58V 2 47 —0.62* 8.28%
b 6 7.00+6.54 * 23 5.30+ 7.61%
Ilc 7 1.43+2.88Y° 40 1.48+10.32
Healthy 68 6.20+7.30% 102 1.10+ 7.40%*
subjects
F=6.71 p<0.0001 F=1.65 p=0.1619

* % 1 p<0.01 (Male to Female)
N1 :p<0.01 (Gender subjects to Healthy subtects)
N5 :p<0.05 (Gender subjects to Healthy subjects)

X 1 p<0.01 (Illa type to IIb type)
Z :p<0.05 (Illla type to IIb type)
Table 8. Comparison of BT
Gender Male Female
type Side mean=S. D. Side mean=+S. D.
I 22 75.3+11.0* 24 68.3+£10.9*
11 7 73.0+£16.0 7 58.6+17.0
Ila 29 71.8+12.1* 47 66.0Lt 8.7*
b 6 75.0+14.8 23 67.0+11.7
llc 7 80.1+25.7 40 65.7+ 9.5
Healthy 68 75.0£11.0%* 102 67.0+ 8.7%*
subjects
F=0.67 p=0.6144 F=1.71 p=0.1491

* 1 p<0.05 (Male to Female)

Table 9. Comparison of £BC

Gender Male Female
type Side mean=+S. D. Side mean=+S. D.
I 22 34.0%£4.95M 24 32.5+6.21
II 7 36.0+9.81 7 28.31+9.38
la 29 31.7+5.81™ 47 31.5+6.38
b 6 33.744.84N 23 34.0+4.87
1llc 7 33.4+4.65% 40 32.0+8.80
Healthy 68 39.0+6.10% 102 31.0+5.80*
subjects
F=9.68 p<0.0001 F=0.88 p=0.4786

% % 1 p<0.01 (Male to Female)
N1 :p<0.01 (Gender subjects to Healthy subjects)
N5 :p<0.05 (Gender subjects to Healthy subjects)
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Table 10. Comparison of ZDE
Gender Male Female
type Side mean=*S. D. Side mean=S. D.
I 22 35.9414.3% 24 35.0%16.0
I 7 37.1+10.3 7 33.4+18.8
IIa 29 36.4+14.6M° 47 36.8+14.8"
Jlils) 6 49.5+£17.0 23 37.0+18.0
IMlc 7 39.6+23.7 40 34.6+18.7
Healthy

.0*£11.0*
subjects 68 42.0%11.0

102 30.0£23.0*

F=2.09 p=0.0850
* 1p<0.05 (Male to Female)

F=1.17 p=0.3241

N5 : p<0.05 (Gender subjects to Healthy subjects)
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Table 11. Comparison of ZDE— 2BC

Gender Male Female
type Side mean+S. D. Side mean=+S. D.
1 22 1.91+14.6 24 2.50%£17.5
11 7 1.29+14.1 7 5.14+16.1
1Ma 29 4.72+£13.1 47 5.38+12.1
Ib 6 15.83+20.2 23 2.87+16.8
Ilic 7 6.00+£22.5 40 2.53%£19.6
Healthy 68 3.63+11.4 102 —1.43+22.8
subjects

F=0.99 p=0.4162

F=1.19 p=0.3170

N5 : p<0.05 (Gender subjects to Healthy subjects)

Table 12. Comparison of DF

Gender
type

Male
Side mean=+S. D.

Female
Side mean=+S. D.

Healthy
subjects

22 170.0+40.1v
7 176.1£29.0
29 188.3+32.7
6 156.8+80.6
128.3+72.2

68 187.0+30.0

24 159.5£50. 7
7 136.3439.0™
47 181.1+40.8 *Y
23 129.1440.3% %
40 97.951.0M ¥

102 190.0£29.0

F=4.69 p=0.0014

F=42.76 p<0.0001

N1 : p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)

X :p<0.01 (Illa type to IIb type)
Y :p<0.01 (Ila type to Ilc type)

Table 13. Comparison of ZDF

Gender Male Female
type Side mean=*S. D. Side mean=*S. D.
I : 22 23.1+£11.9 24 19.0%15.5
11 7 20.0+12.0 7 22.4+10.2
Ma 29 15.7+ 8.9™ 47 15.1+10.6 *Y
b 6 23.5%t15.6 23 31.3+35.988%
ic 7 23.4%£12.8 40 15.1+15.8¥ ¥
Healthy 68 23.048.9%* 102 17.0+10.0%
subjects

F=3.36 p=0.0118

* % 1 p<0.01 (Male to Female)

N1 :p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)
X 1 p<0.01 (Ila type to IIb type)

Y p<0.01 (Illa type to Ilc type)

F=22.05 p<0.0001
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Table 14. Comparison of ZDF— £BC

Gender Male Female
type Side mean+S. D. Side mean=+S. D.
I 22 —10.8+12.3 24 —13.4+13.1
11 7 —15.9+ 9.1* 7 — 5.9+ 4. 1*™
Ma 29 —15.9£11.0 47 —16.3+10.3 *Y
1Ib 6 —10.3£15.8 23 — 2.7%£14.7 M %
Tllc 7 —10.1+16.1* 40 4.0+13.2*%N ¥
Healthy 68 —15.5%+ 9.0 102 —14.6% 9.1
subjects

F=1.50 p=0.2051
* 1p<0.05 (Male to Female)

F=25.83 p<0.0001

N1 : p<0.01 (Gender subjects to healthy subjects)

X p<0.01 (Ila type to HIb type)
Y [ p<0.01 (Illa type to Ilc type)

Table 15. Comparison of £DF— 2DE

Gender Male Female

type Side mean=*S. D. Side mean=+S. D.

I 22 —12.6x17.1 24 —16.0£26.0

II 7 —17.1%15.2 7 —11.1£15.6

lla 29 —20.7+16.9 47 —21.7416.2 XY

b 6 —26.2+29.3* 23 — 5.5+£17.7% X

ic 7 —16.1£21.8* 40 1.4420. 1% ¥
Healthy 68 —19.1+13.0% 102 —13.1+21.4*
subjects

F=0.98 p=0.4190
* 1p<0.05 (Male to Female)

F=7.41 p<0.0001

N1 : p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)

X p<0.01 (Illa type to IlIb type)
Y :p<0.01 (Illa type to Hlc type)

Table 16. Comparison of DE/DF

Female
Side mean=+S. D.

Gender Male
type Side mean=®S. D.
I 22 0.329+0.163* "¢
II 7 0.233£0.138
Mla 29 0.262+0.142
1IIb 6 0.255+0.170
Ilic 7 0.327+0.228
Healthy 68 0.260+0.131
subjects

24 0.221+0.156*

7 0.361+0.189

47 0.304+0.159 Y
23 0.385+0.277 ¢
40 0.51040.451 ™ ¥

102 0.250+0.156

F=1.17 p=0.3274
* 1p<0.05 (Male to Female)

F=8.64 p<0.0001

N1
N5

1 p<0.01 (Gender subjects to Healthy subjects)
1 p<0.05 (Gender subjects to Healthy subjects)
1 p<0.01 (Illa type to Illc type)
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Table 17. Comparison of BD
Gender Male Female
type Side mean+S. D. Side mean=S. D.
I 22 29.5%8.7 24 32.9+£12.7
1I 7 41.1£5.1*M™ 7 25.0+16.6 *
la 29 26.6+7.0 N° 47 26.4+ 6.2 N
b 6 29.3+5.2 23 30.6+13.0
Illc 7 32.4+9.7 40 26.2+10.2
Healthy 68 30.0+8.2 102 29.0%+ 7.7
subjects

N1 :p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)

F=6.97 p<0.0001
* 1 p<0.05 (Male to Female)

F=2.33 p=0.0566

Table 18. Comparison of BDH

Gender Male Female
type Side mean=+S. D. Side mean=+S. D.
I 22— 1.73+ 6.69 24 1.73+15.50
II 7  —11.40%+11.90* ™ 7 2.14+ 4.67*
Ia 29 2.72+ 7.25**N52 47 —4.02% 9.91%*Ns
b 6 — 6.00= 8.83 z 23 —1.78%£11.70
Ilic 7 4.86+ 6.89 N 40 —2.35+£14.00
Healthy 68 —1.00+ 8.00 102 0.00+ 8.60
subjects
F=4.62 p=0.0016 F=1.84 p=0.1220
% p<0.05 (Male to Female)
%% :p<0.01 (Male to Female)
N1 :p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)
Z :p<0.05 (la type to Ib type)

(255)
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Table 19. Comparison of CFH
Gender Male Female
type Side mean=+S. D. Side mean=+S. D.
I 22 36.9+45.0M 24 34.3458.1N
II 7 33.6+47.2 7 21.1444.3M
ITa 29 68.9+£43.1 #V 47 61.2+39.7 *Y
b 6 19.8£57.98 2 23 — 9.6%51.8M %
IlIc 7 0.6x70.6 v 40 —28.6+£52. 7V ¥
Healthy 68 61.0+36.0 102 64.0+37.0
subjects
F=6.10 p=0.0002 F=39.06 p<0.0001
N1 : p<0.01 (Gender subjects to Healthy subjects)
N5 : p<0.05 (Gender subjects to Healthy subjects)
W 1 p<0.01 (Illa type to Ilc type)
X p<0.01 (Illa type to IIb type)
Y :p<0.01 (Illa type to Ilc type)
Z p<0.05 (Illa type to IlIb type)
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Table 20. Compasison of £CF

Gender Male Female
type Side mean+S. D. Side mean=+S. D.
I 22 47.4x75.1 24 32.7+79.1
11 7 43.4%59.8 7 47.04+80.7
Ma 29 20.1+46.8 2 47 11.5+35.9 XY
b 6 81.3+82.9 % 23 64.3+£71.18 X
Tlc 7 51.4+96.7 40 53.7+79.08 Y
Healthy 68 13.022.0 102 16.0%33.0
subjects
F=4.39 p=0.0023 F=6.98 p<0.0001
N1 : p<0.01 (Gender subjects to Healthy subjects)
X p<0.01 (Illa type to IlIb type)
Y :p<0.01 (Illa type to Illc type)
Z :p<0.05 (Illa type to IIb type)

LA RLIC R 5 THEOMBICOWTIX, T5HE
LA THERESEOERBD, X O FHEERL
B IHEER AR L o/KCFEERE BDH iwoWwC, BEE
L RIERRIC X 5 % 1T - 7= (Table 17, 18).

B L SEBAMRREARZ <13 BD, BDH & 31 a B4
(p<0.05) & T EMH(P<0.0D, FERME T BD,
BDH & 4 N# B« (p<0.05K, ¥, BDH 0 HB#T
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