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Fig 1-1. 4 open/close cycles and
right and left vibrations

Fig 1-2. Magnification of the Fig 1-3. Simulation of open/
isolated vibration

close of mandible
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Fig 1-4. Numerical values deriv-
ed from frequency sp-
ectrum analysis

Fig 1-5. Analysis of frequency Fig 1-6. Analysis of frequency
and amplitude of left
joint sound

and amplitude of right
joint sound

Fig 1. An example of the data by Soncpak in disc displacement with reduction group.
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Table 1. Age and sex distribution of subjects

sex/age(yrs) 11-20 21-30 31-40 4l<  total

A 7E BT & FEA SEde by
(Group A), H|FEAY FALH A F(Group
B), E34d 33 A (Group C) oll& I
FRER7IT FYAHFAAR +F p< 0.05)7}
e Ao 2 Yelgti(Table 2).

Table 2. Age and symptom duration by diag-
nostic groups

diagnostic group

symptom duration
. age(yrs)
/ items

(months)
male 20D 0 0 0 20D Group A 2155008) 132%131(8)
female  6(27.3) 10(455) 3(136) 1(45) 20(90.9) Group B 276+93(8)  359+43.2(8)
total 8(36.4) 10(455) 3(136) 1(45) 22(100) Group C 234*69(6) 364%31.1(6)

No.(%)

70

(subject No.)




A7HA FATAM AT(EEY B4 49 9
Aol AFFedA], 135 AFAUA, A
A&l 74 E%er BTMRIAEA #3 4%
B T)e] AFFAUA, 2F0 AFAA], F
a AE, HAd Fart 4 dsten, CE(E
Y B4 28T) dM e AFoo] i nFat
vlE, Hd Fo5, 2 FRE7 g 2%
AEFAAA hejMe A-BL b, 25
g Ad daiMe A-B, B-CZ Ztel,
Fabo thd nFe vl &9 e A-C
Zhll, e A& dsiM e A-B, A-C 3t
el ab7t e Hi Fagdd dajM e

AT ORI )

B-CZ 2t ®ea7F dRen, £+ Fai40
8l E= A-C, B-C ZHl ®9a7F i
N7 A-BEtel #9937t dden, #4
& FAANHAME A2zt Rt glen
HZEA dEdy AT ATE BES
TR Pel BE M B A%E HYY
(Table 3).

AR BEYH AT A8AH, ¥ ¥lno
A AF FUR], AFe dig nFa v,
Hd WEL A AFgE 13, YA 15
o ZAFNA AT K2t gl Table
4),

Table 3. Mean value of interincisal distance on maximal mouth opening, point of joint sound and
vibration-related items by Sonopak according to diagnostic groups before treatment

Group A (n=12) Group B (n=10)  Group C (n=13) p
Integral(Pascal X Hz) 2048 + 2298 306 £ 212 716 * 681 * . A-B
High Integral(Pascal X Hz) 394 * 506 48 + 35 259 * 361 * . A-B, B-C
Ratio 020 £ 009 03+ 02 044 = 024 =:A-C
Peak Amplitude(Pascal) 1403 * 171 27 £ 21 30 £ 18 * 1 A-B, A-C
Peak Frequency(Hz) %04 £ 195 710 £ 137 1085 + 428 * : B-C
Median Frequency(Hz) 1283 = 294 1339 * 551 1991 * 518 x: A-C, B-C
m/o distance(mm) 412 * 54 319 + 36 B0 t 36 x:A-B
point of joint sound(mm) 209 £ 137 173 £ 80 240 + 88 NS

m/o : maximal mouth opening
* 1 Statistically significant difference, p ¢ 0.05
NS : Not significant

Table 4. Comparison of mean value of interincisal distance on maximal mouth opening, point of joint

sound and vibration-related items by Sonopak in Group A before and after treatment  (n=12)

before treatment after treatment

m/o distance(mm) 412 * 54 28 * 50

point of joint sound(mm) 209 = 137 20 £ 145

Integral(Pascal X Hz) 2048 2298 &84 * 914

High Integral(Pascal X Hz) 394 £ 506 172 = 46"

Ratio 020t 009 014 + 0I5

Peak Amplitude(Pascal) 143 £ 171 59 * 59

Peak Frequency(Hz) 9204 *+ 195 928 £ 256

Median Frequency{(Hz) 1283 £ 294 1284 + 275

m/o © maximal mouth opening
* ! Statistically significant difference, p < 0.05

71



MAEY wdLB BA2e ABA, ¥ v
o4 AFFe Fo4 A FrHAeH, A5E
oz, 2Fsk AFIA, Ho) 2Fe] gag
ou foRE Ygem ARFe, FuFs
FE 37} ot felAke gUTh(Table 5.

gy wAABT A2, F HlaolA

T EAE LIS R 3} A8 ug
om n%5 ABAUA, F3 Foh5E B4 3
#o usien A% FAUAE BT A 2
2 FrH(Table 6).

g™, SHERL, +74 o6, 43733

o 2 B VAS X BA A, A7HA] 8zp
= $oAM 533G B A7 N8 A7) 7
F 5 A%E 2oy YR &
p<0.05)e fleH o|4E7|, ojZo], UEA 2t
Foe 72 dE5T AR HARAEG A
BAF & A%S Hon ojdol9 X7
A7t 1 B 4TS BYoy F9aH(H9
3 & p<00B)E ATt Bxlel F4H {717
o] 671 ¥ o) 3 o] 671 Y vivtel FHYG X7

-
gul

Table 5. Comparison of mean value of interincisal distance on maximal mouth opening, point of joint

sound and vibration-related items by Sonopak in Group B before and after treatment

(n=10)

before treatment

after treatment

m/o distance(mm)

point of joint sound(mm)
Integral(Pascal X Hz)

High Integral(Pascal X Hz)
Ratio

Peak Amplitude(Pascal)
Peak Freguency(Hz)
Median Frequency(Hz)

319
178
306

48

0.26

27
710
1339

* 36 %2 * 28°
+ 57 173 * 80
* 212 28 £ 122
* 35 39 £ 42
+ 015 023 £ 027
* 21 19 £ 13
+ 137 1002 * 633
+ 551 1504 =* 693

m/o : maximal mouth opening
* @ Statistically significant difference, p < 0.05

Table 6. Comparison of mean value of interincisal distance on maximal mouth opening, point of joint

sound and vibration-related items by Sonopak in Group C before and after treatment

(n=13)

before treatment

after treatment

m/o distance(mm)

point of joint sound(mm)
Integral(Pascal X Hz)

High Integral(Pascal X Hz)
Ratio

Peak Amplitude(Pascal)
Peak Frequency(Hz)
Median Frequency(Hz)

380
240
716
259
0.44
30
1085
199.1

+ 36 400 * 19
t 88 272 + 83
t 681 46 + 757°
+ 360 85 * 115
+ 024 039 + 054
+ 18 29 *+ 50
T 428 1009 £ 9%8
*+ 518 1642 + 85

m/o

*

 maximal mouth opening
. Statistically significant difference, p ¢ 0.05
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Table 7. Sound VAS Ti by diagnostic groups

diagnoistic group mean T standard deviation

Group A 55%25(8)
Group B 48+3.1(8)
Group C 58%25(6)
(subject No.)

Table 8. Sound VAS Ti by oral habit in all

subjects

habit mean tstandard deviation
no habit 47 = 089
habit 60 = 1.6(13)
clenching 55 £ 1.4(6)
bruxism 66 * 2.2(3)
unilateral chewing habit 58 £ 1.2(4)

(subject No.)

Table 9. Sound VAS Ti by symptom duation in all
subjcts

symptom duration .
ymp mean tstandard deviation

(months)
< 6months 57%1.1(6)
= 6months 6.6+1.9(16)

(subject No.)

Table 10. Sound VAS Ti by trauma history in all
subjcts

trauma history mean £ standard deviation

no history 26 = 10007
with history 38 = 2.0(5)
(subject No.)

A7k H3 2 BEE B3len A3 #7449
A7y FARA Ho} o3t #2 A 8AFE HE
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(Table 7, 8, 9, 10).
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- ABSTRACT -

A Comparative study on the Temporomandibular Joint Sounds Before
and After Occlusal Splint Therapy Using Electrovibratography

Hye - Sook Park, D.D.S., Jong-Hoon Choi, D.D.S., M.S.D.,
Chang-Seo Park, D.D.S., M.S.D., Ph.D.

Department of Oral Medicine, College of Dentistry, Yonsei University

This study was performed to compare the TM] sounds by means of vibration-related items by Sonopak such as
integral, high integral, above 300/(0-300) ratio, peak amplitude, peak frequency and median frequency before and after
occlusal splint therapy as well as counselling, physical modalities.

For this study 22 patients with craniomandibular disorders (CMDs) were selected and examined by routine
diagnostic procedure for CMDs including Transcranial and Panoramic radiographs and were classified into 3 CMDs
subgroups : disc displacement with reduction, disc displacement without reduction, and degenerative joint disease.

Visual analogue scale (VAS) about joint sound was recorded during treatment period and VAS treatment index
(VAS Ti) was calculated from the VAS data and treatment duration. The author evaluated and compared treatment
results by several parameters such as symptom duration, timing of joint sound, parafunctional habits, trauma, and
diagnostic classification.

The obtained results were as follows :

1. Before the treatment, the highest value of peak amplitude was observed in disc displacement with reduction group
and value of median frequency was highest in degenerative joint disease group. In addition the highest values of
peak frequency and ratio were observed in degenerative joint disease group, though they were not significant.
Furthermore the lowest value of high integral was observed in disc displacement without reduction group and
though it was not significant, value of integral was lowest in that group.

2. Among 3CMDs subgroups disc displacement with reduction group showed the significantly decreased value of high
integral and degenerative joint disease group had the significantly decreased value of integral after conservative
treatment including occlusal splint therapy. Conclusively conservative treatment including occlusal splint therapy
may be effective in the treatment of CMDs including TMJ sound.

3. Fair prognosis for conservative treatment was observed in acute group under 6 months than chronic group, 6
months over in symptom duration but there was no statistical difference. The result for conservative treatment
was observed slightly poor in subjects with bruxism, clenching, unilateral chewing habit and trauma history but
there were no statistical differences.

Key words : TMJ sounds, Sonopak, occlusal splint therapy, Craniomandibular Disorders(CMDs), Visual
Analogue Scale(VAS)
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