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You Jai soon patient of: Dr. Han on 01/19/95
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Integral -130.1 90,2
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fAbove 300 Hz Integral - 25.4 23.5
Above 300 , (0-300) Ratio - l_].24 0.4
Peak Amplitude - 10.8 4.6
Peak freq. - 107 Hz 112 Hz
Median Freq. - 133 Hz 171 Hz

Fig. 1. Raw data display on Scnopak system
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Record of kng; patient of Dr. Han
Data taken at 7:46 pm on 03/02/90

FRONT ROT ¢ 0.8 Deg, L-Dwn  HIRIZ ROT : 1.1 Deg.A-Fud UERT : 0.3 mn, Dist: 50.0
DIFF VERT: 0.7 m. L-Ivn DIFF AP 0.9 m.RFid AP IDImA
LAT : 0.6 mn. R

Fig. 2. Raw data display on Rotate system
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Table 2. Interincisal distance on maximal mouth
opening according to age group(mm)

m/o distance p

less than 20 years old (n=54)| 454 + 638

20 yrs. = 29 yrs. (n=H2)| 463 * 74

30 yrs. = 39 yrs. (n=15)| 408 * 96

more than 40 years old(n=21)| 365 * 74

m/o : maximal mouth opening

Table 3. Interincisal distance on maximal mou-
th opening according to opening devi-
ation type(mm)

m/o distance p

not deviation (n=64) | 463 * 6.4 | * not-dev.-L-dev.
S - deviation (n=b1)| 463 = 56 | * S-dev.-L-dev.
L - deviation (n=27)| 361 * 90

not-dev : not deviation, L-dev : [.-deviation,
S-dev : S-deviation
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Table 1. Mean age difference according to TM joint sound type(year)

click popping crepitus p
male 259 * 165 (n=29) 152 £ 57 (n= 6) 250 £ 00 (n=D) NS
female 234 * 114 (n=58) 222 £ 120 (n=11) 463 * 174 (n=9) * : cl-cr, pop-cr
NS NS * NS
total 243 + 133 197 = 106 42 + 177 0 : cl-cr, pop-cr

cl-cr : click-crepitus,
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pop-cr : popping-crepitus
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Table 4. Interincisal distance on maximal mouth
opening according to limitation of
lateral excursion (mm)

m/o distance p

not limitation (n=111) HOEt 76

ipsilat. limit. (n= 15) 429 + 52

: NS
contralat. limit.(n= 8) 21+ 114

406 = 100 i

both side limit.(n= 8)

ipsilat. hmit. © ipsilateral Imitation,
contralat, limit, : contralateral limitation

Table 5. Interincisal distance on maximal mouth
ocpening according to sound pattern(mm)

I
i

/o distance p

}

Ireproducible (n=96)| 456 = 65 ‘
i _ *! repro.-history ‘
?

non-reproducible {n=12)| 459 + 71
# NON-Tepro,-history |

sound history  (n=34)] 405 * 100

Table 6. Interincisal distance on maximal mo-
uth opening according to sound type

{mm)
m/o distance D :
Cclick (=87 | 451 * 68 |
x 2 ¢l - |
popping(n=17) 494 * 65 ) ¢ 7 pop
® . Ccr - pop |
crepitus(n=10) 411 * 41 }

cl. o click, cr. ! crepitus, pop. ! popping

@ A wAgAe EAE AAS oA B2

fRloy wAARE Adg AolE wyed
53 2289 ZREY ATE FAG Aol B
JERRSITHE 7).

147



Table 7. Interincisal distance at the point of sound
sound type(mm)

occurrence during opening phase according to

actual distance distance on sonopak p
click (n=87) 206 * 103 293 * 127 Kok
popping(n=17) 268 £ 86 335 £ 126 *
crepitus(n=10) 192 + 82 269 + 129 NS

p NS NS

Table 8. Mean value of mandibular movement velocity according to sound type(mm/sec.)

opening velocity closing velocity p
click  (n=70) 2060 + 791 2217 £ 900 ok
popping(n=15) 2146 * 598 2293 t 830 NS
crepitus(n= 9) 1686 * 347 1735 £ 627 NS

D NS NS

Table 9. Mean value of mandibular movement velocity according to sound pattern(mm/sec .}

opening velocity closing velocity p
reproducible  (n=81) 2034 * 730 213 * 879
non-reproducible(n=10) 2344 * 746 2705 £ 728 .
sound history (n=31) 1901 + 525 1916 = 818 N
p NS * . non-rep. — hist.

non-rep. — hist, ! non-reproducible - history
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Table 10. Mean period of symptom duration
according to sound type imonth)

| duration p
‘ click  (n=74) 17.1 * 194
' popping(n=16) 162 £ 189 NS
't crepitus{n=10) H8 T 248
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Table 11. Frequency distribution of joint change according to sound type

Z =
S
o

HATHE

g

ol

click popping crepitus subtotal
no change 3 N 0 2 10
mild change 25 6 2 33
moderate change 11 6 2 19
severe change 11 0 0 11
subtotal | 3 | 12 6 73
Table 12. Frequency distribution of joint change according to symptom duration
less than 6 months% 6 - 12 mos. 12 - 24mos. | more Lhan 24 months subtotal
no change 3 1 0 6 10
mild change 22 2 6 3 33
moderate change 3 3 4 4 19
severe change 3 0 0 3 11
subtotal 36 6 10 21 73

mos. © months
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Table 13. Distribution of diagnostic terms by Sonopak interpreter according to sound type

normal disk  |eminence DOR DDR {DD(closed] DD DD DJD, DID, TOTAL
(quiet) | movement| click w/DJD lock) |w/vibra.| w/DJD | early |advanced
\Vwc;ck 14 28 12 5 3 4 5 8 2 82
popping| 0 4 5 7 0 0 1 0 0 17
} crepitus 1 1 1 0 1 0 0 4 0 3

DDR : disk displacement with reduction, DDR w/DJD : disk displacement with reduction with DJD,

DD(closed lock)

DD w/vibra.

© disk displacement without reduction,
© disk displacement without reduction with vibrations,
DD w/DJD : disk displacement without reduction with DJD,

DJD, early : degenerative joint disease(early cartilage change)
DJD, advanced : degenerative joint disease(advanced cartilage change)

Table 14. Distribution of diagnostic terms by Sonopak interpreter according to opening deviation type

E normal disk |eminence DDR DDR |DD(closed] DD DD |DJD,; DJD, TOTAL
(quiet) | movement | click w/DJD|  lock) |w/vibra.|w/DJD|early jadvanced
not deviation 14 21 9 5 0 0 3 1 6 1 60
S- deviation 7 15 7 9 3 0 0 0 7 0 48
- deviation 2 1 2 2 1 6 6 0 2 1 23
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Table 15. Mean value of vibration-related items by Sonopak according to average VAS score

lower group (n=93) higher group {(n=37) D
Integral 1026 £ 1417 1256 % 1404
ratio 020 £ 020 018 = 016 .
peak amplitude 63 = 8.7 82 = 9.1 NS
peak frequency 874 £ 374 952 429

Table 16. Mean value of vibration-related items by Sonopak according to sound type

click (n=78) popping (n=17) crepitus(n=8) D
integral 83 * 928 290.1 * 2412 1075 * 1266 for Integral and
ratio 018 = 019 023 £ 013 028 + 016 peak amplitude
peak amplitude 54 = b7 175 £ 150 53 £ 61 %t ¢l - pop
peak frequency 894 * 361 1102 + 319 1176 £ 575 * . Cr - pop

Table 17. Comparison of vibration-related items
by Sonopak in subjects with click

opening(n=53) | closing (n=23)| p
integral 993 £ 985! 660 * 821
ratio 020 £ 0207 015 = 017

vvvvv NS
pcal« amplitude | 60 + 54| 48 = 6.7.
peak frequency | 940 + 370 | 773 = 37!

A so| A A, ATt AT
el el & vlusiitt. 2AMER ATFETF
o BAE e A FAA FolA Za Hol Tt
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Table 18. Amount of mandibular rotational movements occurred synchronously with joint sound (e for
angle, mm for difference)

click (n=70) popping (n=14) crepitus(n=9)
frontal angle 14 £ 14 16 £ 16 26 £ 26 b
*lcl-cr
vert. difference 12 £ 13 T 14 £ 14 23 £ 22
horizontal angle 08 * 07 1716 08 T 04
_ * ¢l cr - pop
ant.-post. difference 07 £ 07 15 14 07 £ 03

vert, difference :

vertical difference,

ant.—post. difference :

anterior-posterior difference
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Table 19. Amount of mandibular translational movements occurred with joint sound(mm)

click (n=70) popping (n=14) crepitus(n=9) p
vert. distance 83 ¥ 67 63 £ 56 94 * 60
ant.-post. distance 39 £ 27 80 £ 109 69 +t 50 NS
lat. distance 12 £14 14 £ 17 09 = 06

vert. distance :

lat. distance : lateral distance
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ABSTRACT

A STUDY ON THE SOUNDS AND VIBRATIONS OF THE
TEMPOROMANDIBULAR JOINT USING ELECTROVIBRATOGRAPHY

Seok-Man Kang, D.D.S., M.S.D., Kyung-Soo Han, D.D.S., M.S.D., Ph.D.. Min Shin, D.D.S., M.S.D

Dept, of Oral Diagnosis and Oral Medicine, School of Dentistry, Wonkwang University

This study was performed to investigate the relationship between clinical manifestations related to tem-
poromandibular joint sounds and temporomandibular joint vibrations that occurred synchronously with sounds. There
have been reported in many articles that joint sounds indicate internal joint pathology. Therefore, it is necessary to
evaluate type and patterns of joint sounds, and radiographic changes of temporomandibular joint(TM]) in order to
diagnose and deal with the T'emporomandibular Disorders(TMDs). )

For this study 142 patients with TMDs were collected and they were examined by routine diagnostic procedure
for TMDs. The author classified TM] sounds clinically into 3 types : click, popping, and crepitus. Transcranial and
panoramic radiographs were taken for observing bony changes of TM], and for observing vibrations of TMJ Sonopak
of Biopak™ system(Bioresearch Inc., WI, USA)was used.

The obtained results were as follows :

1. Female subjects with crepitus were older than those with click or popping and their mean ages were about 45 years
old. But in male subjects, there was no age difference.

2. For all subjects, mean value of maximal mouth opening were above 40mm, which are lower limit of normal vertical
opening. But in subjects with L-type opening deviation, mouth opening capacity were about 36mn of range.

3. Symptom duration stated when patient presented first were slightly longer in subjects with crepitus but there were
no statistical differences. And there were also no radiographic difference among 3 types of joint sounds in regard
to symptom duration.

4. In subjects with click, it might have been interpreted that 12% had closed lock, 12% had degenerative joint disease,
and about 17% of the subjects had normal joints by Sonopak.
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. There were no significant relationship between subjective loudness of joint sounds and magnitude of joint
vibrations.

6. The highest value of Integral and peak amplitude were observed in popping sounds and though it was not

significant, value of peak frequency was highest in crepitus.

7. Amount of mandibular positional change were differed between click and crepitus on frontal plane, between click,

crepitus and popping on horizontal plane in rotational movements, respectively. However, there were no difference

among them in translational movements.
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