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1. condylar angulation and depth of cut.

2. measurements of glenoid fossa and condyle,

3. condylar positions in C.R and C.O.

4. joint space analysis in C.R and C.O.

5. joint space comparison in C.R and C.O.

6. proportional analysis of joint spaces in C.R
and C.0.

7. cephalometric tomogram analysis and
ANOVA-test between each TM] group in
Fh and other measurements.

8. T-value between each TMJ group in Fh and
other measurements.

9. correlation coefficient Fh ~ £C; of normal,
asymptomatic and symptomatic TMJ.
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Fig. 5. Cephalometric tomogram analysis
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1. Bebe) 7ol gt F742 6§ FATE
Jb. SEZusT HIAMMALRIS] BAMHED} ol 4 0. 43470, 095, Bkx}Foll A= 0. 3960, 085 o]
vk 32 Al 3t A9 HEL HAT

shobah o) +HAAE HFAE FATAA ¢ FALY L FARIA A7 0.45140.214,
Z Yo 20.348°%6.358°, & H-¢l& 18.870° 0.438+0. 19541 i, BkapFol] A& 27 0. 41110.160
+7.777° 05 #AFlA $35 H9E 19.350°+ 0.398+0. 1810] &lc} . (Table 24%)
7.576°, & 4-¢ ]% 17. 750° £6. 146° 0] gl e}, 2. AR} AR WlFt shetaF FAA 2T

i d S 9 Axtzle] HEFANE AT A £ FARAd A FATMIE, 2AHF33TMIT,
& %1+ 50.478+2 150mm, 23 -9+ 50. 957 222 A TMJZoll A 72 (—1. 68,—4. 53), (—0. 97,
12 440mm3i o BhapFol 4 $5 ol 49.650 —4.44), (=111, —4.66)0]3 FAlmgtel] 4 =zt
+3.031mm, 23 $¢%& 50.900+2. 174mmo] gict. (—1.37, —4.60), (—0.51, —4.27), (—0.89, —4.84)
(Table 1 #2) o]Qch. (Table 3,Fig. 6%2)

Table 1. Condylar angulation and depth of cut

Condylar angulation unit: degree Depth of cut unit: mm

Rt side Lt side Both side Rt side Lt side Both side N

Mean S.D Mean S.D Mean SD | Mean SD Mean S.D Mean S.D

Normal TMJ  20.348 6.358 18.870 7.777 19.609 7.063(50.478 2.150 50.957 2.440 50.717 2.287 46
Patient TMJ  19.350 7.576 17.750 6.146 18.550 6.875 |49.650 3.031 50.900 2.174 50.275 2.679 40
Total TMJ 19.884 6.884 18.349 7.006 19.116 6.948 |50.093 2.599 50.930 2.293 50.512 2.472 86

Table 2. Measurements of glenoid fossa and condyle

glenoid fossa condyle
Fw Fh Fh/Fw Cw Ch F:h/ Cw ('Ih/ Cw
(mm) (mm) (mm) (mm) mCR.inCO
Normal TMJ Mean 16.485 7.128 0434 9.078 4.047 0.451 0438
S.D 2.327 1.732 0.095 1.334 1.867 0.214 0.195
Patient TMJ Mean 16.014 6.311 0.396 9.250 3.714 0411 0.398
S.D 2.381 1.522 0.085 1.388 1.323 0.160 0.181




Table 3. Condylar positions in C.R and C.O

Mean S.D Range
X Y X Y X Y
Normal TM]J -1.687 -4.537 1.072 1.460 5.028 6.458
C.R Patient asymptomatic TMJ -0.975 4447 1.691 1.027 5.806 3.417
Patient tomati

stentsympromatic TMJ 1 110 4665  1.877 1313 8514  4.639
Normal TMJ ~1.370 —4.607 1.304 1452 5.986 7.556
C.0 Patient asymptomatic TM] -0.516 -4.273 1.715 1.067 4.944 3.764

Patient symptomatic TMJ
-0.895 —4.840 1.794 1.145 8.625 4.597
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Fig. 6. X,Y coordinate graph relating the center of the condyle to the center

of the fossa (unit:mm)



3. AAHZE izl FARHNA Ay T
& AATMIT, 32754 TMIE, 23154 T-
MJIZell 4 77 3 014mm=+1. 147mm, 2. 7501 176
mm, 2. 654+ 1. 856mmo) . Fulald ZEL 272018
+0. 638mm, 2. 016+0. 921mm, 1. 893+0. 689mmo] L
Aubst A Z £ 2k} 3, 5124 1.013mm, 3. 339%0.966
om, 2. 929+ 1020mmo) ¢lct. FAlwitol A AAZTE
3¢ A7 2.766%1 238mm, 2. 577+0. 986mm,
217711 250mmo] L 94 FE-2 2. 166%0. 615
am, 1 94610. 718mm, 1 878+0. 379mmo] . Alula A
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Lol 4= 77 1390, 1539, 1 1960] ek, 4b
ST Eol ot AAAnA Y g FALY
ATMIZ, #4734 TMIE, 3254
TMJ Tl 4 77t 0.516,0.575, 0.46301902 F4]
2ol 4] 2+ 0, 548, 0. 557, 0. 5000] g} (Table 6

#z)

54 TMJ
8%o|x

4 %o] 9t} (Table 5

d
—~

o
N X rlo

[+

Table 4. Joint space analysis in C.R and C.O

unit: mm
C.R CoO
N
Range  Mean S.D Range Mean S.D
Anterior space
Normal TMJ 4.560 3.014 1.147 6.820 2.766 1.238 46
Patient asymptomatic TM] 3.660 2.750 1.176 3.620 2.577 0.986 14
Patient symptomatic TM] 8.180 2.654 1.856 5.280 2.177 1.250 26
Posterior space
Normal TM] 3.300 2.018 0.638 2.620 2.166 0.615 46
Patient asymptomatic TM]J 3.680 2.016 0.921 2.840 1.946 0.718 14
Patient symptomatic TM] 3.200 1.893 0.689 1.500 1.878 0.379 26
Superior space
Normal TM]J 4.180 3.512 1.013 3.760 3.592 0.894 46
Patient asymptomatic TMJ 3.820 3.339 0.966 3.020 3177 0.897 14
Patient symptomatic TM] 3.500 2.929 1.020 3.320 3.170 0.918 26




Table 5. Joint space comparisdn inC.R and C.O

n (%)

ant. space less than ant. space equals to

ant. space greater

post. space post. space within  than post. space
0.1mm range
Normal TM] 6 (13%) 3 (7%) 37 (80%)

C.R  Patient asymptomatic TMJ 3 (21%) 1 (7%) 10 (72%)
Patient symptomatic TM] 8 (31%) 2 (8%) 16 (61%)
Normal TM] 15 (32%) 4 (9%) 27 (59%)

C.O  Patient asymptomatic TM] 4 (29%) 1(7%) 9 (64%)
Patient symptomatic TM] 11 (42%) 1(4%) 14 (54%)
Table 6. Proportional analysis of joint spaces in C.R and C.O

Range Mean S.D N
Ant. space/post. space
Normal TM] 3.166 1.593 0.709 46
Patient asymptomatic TMJ 2.686 1.604 0.853 14
Patient symptomatic TM] 8.864 1.671 1.814 26
C.R
Superior space/fossa height
Normal TMJ 0.762 0.516 0.181 46
Patient asymptomatic TM]J 0.571 0.575 0.177 14
Patient symptomatic TM] 0.440 0.463 0.139 26
Ant. space/post. space
Normal TMJ 3.597 1.390 0.776 46
Patient asymptomatic TMJ 2.633 1.539 0.828 14
Patient symptomatic TM] 2.806 1.196 0.720 26
C.0
Superior space/fossa height
Normal TM]J 1.556 0.548 0.266 46
Patient asymptomatic TM] 0.815 0.557 0.217 14
Patient symptomatic TMJ 0.584 0.500 0.151 26




6. AATMIF, $xF34TMIZ, BAF4T- & dehugl o, F4TMIFo] ek B354 TM-
MIZal 4 Fh~<C, AI&e5e] Hda 9 254 I8 T-AR A A LC,, £C, 3H5Fnte] p<
8 Falgch. 3F¢ ANOVAAAAs £C, & 005 ol A o4& ¥odct. (Table 8 32)
Frbo] p<0.05 5ol A frel 4y Bt (Table 7 - 8. 72 THE Fh~ZC, 8% A3 7bol| Ababi-A
E T % 3 ARPAEE A4skoch 24 T Ak

7. AabTel WEt A4l AT T-AA A= o A7 2 FF ¥ 2 32 p<0.01 55l
p<0.05 #Fol 4 Fh, £C,, £C, 35nko] £24A A oh-g 3k 7Fch(Table 9)

Table 7. Cephalometric tomogram analysis and ANOVA test between each
TM]J group in Fh and other measurements
Patient asymptomatic Patient symptomatic
Normal TM] 2P ™) P ANOVA
Measurements (P-value)
Mean S.D Mean S.D Mean S.D
Fh 7.720 1.681 6.093 1.776 6.510 1.504 0.84 N.S
Or~Oo 1.993 1.185 2.131 1421 2.113 1.391 0901 N.S
Fm 3.259 2.494 3.230 1.874 2.332 1.270 0.181 N.S
Fp 4.002 2.425 3.231 2.293 3.348 1.640 0.313 NS
LEf 36.800 8.467 37.393 7.583 37.385 8.693 0949 NS
LB 3.159 2.494 2,714 1.740 3.212 2.743 0.811 N.S
LA 5.461 4.174 5.286 5.583 7.996 6.865 0.127 N.S
LCy 123.380 23.778 102,036 54.780 105.654 40.724 0.052 NS
LC,y 56.946 18.892 81.071 54511 75.385 37.555 *0.017 S
*P<0.05, N.S:not significant
Table 8. T-value between each TM] group in Fh and other measurements

Normal vs Normal vs Normal vs asymptomgtic vs

Patient TMJ asymptomatic TM]  Symptomatic TM]  symptomatic TM]

T-value  P-value T-value P-value T-value  P-value T-value P-value
Fh 2.13 *0.036 1.98 0.053 "1.53 0.130 -0.079 0437
Or~0Oo ~-0.46 0.649 -0.37 0.716 -0.39 0.700 0.04 0.969
Fm 1.34 0.182 0.04 0.968 2.09 0.041 1.80 0.079
Fp 1.51 0.134 1.08 0.284 140 0.166 -0.19 0.854
LEf -0.33 0.746 -0.23 0.815 -0.28 0.781 0.00 0.998
LB 0.23 0.821 0.62 0.537 -0.08 0934 --0.61 0.543
LA -1.36 0.190 0.13 0.900 -1.71 0.095 -1.27 0.213
LCy 2.38 *0.021 142 0.177 2.03 *0.050 -0.24 0.814
LG,y ~-2.75 *0.008 -1.63 0.126 -2.34  *0.026 0.39 0.699

*P <0.05

_98_



Table 9. Correlation coefficient Fh ~ LC;, of normal, asymptomatic
and symptomatic TM]

Normal TM]

Fh Or~00 Fm Fp LEf LB LA LCy LCy

Fh

Or ~ Oo -.2806

Fm -.3658 .1930

Fp -4192 .1035 .8771*

LEf .8328*% -4300 -.3630 -4784

LB ~1297 -.0342 .6098* .7117* -.3490

LA -2251  .8232* 2709 .2430 -.3410 .0802

LCy -.3680 2723 .1896 .3378 -5573* 4110 .3363

LC, .6534* -.2578 -4338 -4839 5762 -.2056 -3306 -.7253*

Asymptomatic TMJ

Fh

Or~ 0o -.1918

Fm -.0235 .0955

Fp -.2148 0125 .7712%

L Ef .5788* -.1880 .2932 0358

LB -.2574 0177 .3893 .6433* -0354

LA -.2037 .8354* -.0883 -0859 -2788 0196

L Cy -.0295 -.2290 .3114 2084 4058 1229 -2693

LCy 2795 -0012 -1673 -.0847 -1237 -2104 1128 -8157*
_Symptomatic TM]

Fh

Or ~0o0 -.2449

Fm -1957 .0831

Fp -1033 -0547 .7397*

[ Ef A4319*-1212  .3549 1604

LB -.2543 0218 .3685 .5937*-0711

LA -.0882 .6775* -.0646 0682 -2108 1234

L Cy -.0159 -.0221 3183 2678 4361* 0753 -.1440

L Cy .1487 -.0948 -2413 -2060 -.2714 -1139 0678 -9039*

*p <0.01



* Q34 TMIE
Fp-Fm :0.8711
ZEf~-Fh 1 0.8328
ZB-Fm . 0. 6098

ZB-Fp 2 0.7117
ZA-0r~0o : 0. 8232
£C,~ZEf :—0.5573

£Cy -Fh 2 0.6534
ZCy —£Ef  ©0.5762
ACz—éC| :—0.7253

*32FF4 TMIZ
Fp~Fm . 0. 7712
ZLEf-Fh . 0.5788
ZB-Fp . 0.6433
ZA-0r~0o0:0. 8354
LCy=«C, @ —0.8157

{44 TMIZ
Fp~Fm 10.7397
ZEf~Fh  :0.4319
ZB-Fp  10.5937
ZA-0r~00: 0.6775
Z£C,—~ ZEf 10.4361
£Cy-£Cy  :—0.9039
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— ABSTRACT -

A STUDY ON THE LATERAL CEPHALOMETRIC TOMOGRAPHY
OF TMJ ARTHROSIS

Ki Hoon Lee

Department of Dental Science, Graduare School, Yonsei University

{Directed by Prof. Jung Ho Yoon, D.D.S. Ph.D ./

The author obtained individualized lateral cephalometric tomograms from 23 young aduits

(46 of left and right normal TMJ) with normal occlusion and 20 patients (14 of patient asympto-

matic TMJ and 26 of patient symptomatic TMJ) with clicking and painful TMJ after the analysis

of submental vertex view.

Individualized lateral cephlometric tomogram analysis and TMJ space analysis were per-
formed after tracing each film.

All data from these analysis was recorded and statistically processed with CYBER computer
system.

The results were obtained as follows.

1. In submental vertex view, the mean condylar angulation of Rt. side in normal group was
20.348°16.358°, Lt. side was 18.870°+7.777° and Rt. side in patient group was 19.350°t
7.576°, Lt. side was 17.750°+6.146° respectively.

The mean condylar angulation of Rt. side was larger than Lt. side in normal and patient
group.

2. When the mandible was moved from centric occlusion to centric relation, condylar position
relating to the glenoid fossa was placed posteriorly and superiorly in normal TMJ group and

patient symptomatic TMJ group.

3. In centric relation position, the proportion of anterior space to posterior space was 1.593
for normal TM] group, 1.604 for patient asymptomatic TMJ group and 1.671 for patient
symptomatic TM]J group.

In centric occlusion position, 1.390 for normal TMJ group, 1.539 for patient asymptomatic
TMJ group and 1.196 for patient symptomatic group. ~

4. Normal TMJ group, patient asymptomatic TM]J group and patient symptomatic TMJ group
and patient symptomatic TM] group revealed significant differance in LC, measurement.
(ANOVA-test, p<0.05)

5. Normal group and patient group revealed significant differance in Fh, ZC; and £C; measure-
ment. (T-test, p<0.05)

6. There were strong positive correlation (0.8771) between Fp and Fm, and strong negative
correlation (-0.9039) between [C, and LC; from the lateral cephalometric tomogram

analysis.
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