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ABSTRACT

An analysis of temporomandibular joint vibration
about the balancing side occlusal contacts and

temporomandibular joint noises

Joo Se-Jin , D.D.S., M.S.D.
Advisor : Prof. Lee, Gyeong-Je, D.D.S., M.S.D., Ph.D.
Department of Dentistry

Graduate School of Chosun University

Purpose : The purpose of this study was to investigate the effect of
balancing side occlusal contacts on temporomandibular joints(TM]J)

through sonography.

Materials and methods : In this study, 100 adults who had no symptom
of temporomandibular disorder(TMD) such as pain or opening disorder but
may have clicking sounds were investigated in this study. Subjects were
checked for occlusal interferences with articulating paper, and the presence
of clicking sounds with TM] palpation and stethoscopy. And then, they
were classified into four groups according to their status of occlusal
interferences or clicking sounds for each category. The joint vibration of
the subjects was recorded by using JVA (Joint Vibration Analysis,
BioResearch Inc., Milwaukee, Wisconsin, USA). JVA indexes(Total
integral, integral <300Hz, integral> 300Hz, peak amplitude peak
frequency,> 300 / <300 ratio, med. -frequency) were measured and

compared.

Results : All JVA indexes(Total integration, integral <300 Hz, integral>

_iv_
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300 Hz, peak amplitude peak frequency) showed no statistically significant
difference between the groups. Only JVA index of > 300 / <300 ratio,
med. showed a statistically significant difference in the group with both

interference and clicking sound.

Conclusion : If there are balancing side interferences and clicking sounds
at the same time, a larger > 300 / <300 ratio, med. frequency showed
that the interferences and the TM]J clicking sounds were chronic and
affected the TM] vibration.

Key words: balancing side occlusal contact , TM] clicking sound,

JVA(Joint Vibration Analysis)
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(a) Sonography Sensor Design ;

This type of design may induce unexpected noises by diffraction.

(b) Joint Vibration Analysis sensor design

This type of design does not induce unexpected noises.
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3
Number of
subjects
24
17
32
17

o] 2ol A A 2
Clicking
sound
No
Yes
No
Yes

T
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(10%)
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7
No
No
Yes
Yes

interference

T

Balancing side

]_

S

Classification
Group 1
Group 2
Group 3
Group 4

Table 1. Classification of each group
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Fig. 2. Sample Joint Vibration. Middle line of JVA is the metronome
(a) normal JVA Screening Trace

(b) abnormal JVA Screening Trace

( Help | Average Window 1 dow 2
(Narrative Left Right  Left Right Left Right
Total Integral 146.7 106% | 132.8  89%| | 1295  94%
Max. Opening 50

Integral <300Hz 1157 -- | 107.0 103.8) 1059 1035
Integral >300Hz  31.0 - | 258 140 237 184
>300/<300 Ratio  0.27 - | 024 013 022 018
Peak Amplitude 8.0 5.7 6.1 5.9 6.3
Peak Frequency 68 91 72 87 76 37
Med. Frequency 169 126 | 162 126 158 126
Est. Velocity 86.3 — | 883 65.0 90.6 86.2
Distance to CO 38.1 — | 439 442 371 315
Lat. Deflection i =

eft Medial Disk Displacement with Reduction (L-MDDR) 4a

Fig. 3. Parameters were calculated within the BioPAK program
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% IH4(Fig. 3).

7F Total integral : <t#-& 719301] o3l sk Ee FolUAZ 0 A
500 Hz Atole] olqA]e] F &g on g}

W) Integral<300 Hz : 300Hz ©]3}o] &l@3dle o] F#o g o] JdgL
va=e] e 8 AR #de des s e

h) Integral>300 Hz : 300Hz °]/gel 3lEste oA FHos #4E9] wby
AQl Wskel AuEn

2}) >300/<300 ratio : 31FIF G oA gk AFg G o1 X <]
Hl &5 o] s AQl wslel dAadrcrt

v}) Peak amplitude : #1Zo] 7} & ufjo] 1 =

\h) Peak frequency : 7} =& %2 712 ‘q194 T3 3HE Yulshy &

3 il

4 H vz wefe wgstel AxtEt

O

O

C. EAsHA 24

SPSS Ver.20.0 (SPSS Inc, Chicago, 1L, USA) T 2132 o] &3] 57
e P e, ZF aEIe] SureE Ao wAsteE AR nditd
clicking sound ¢ I#AAEE &RIsl7] 938 Kruskall ~-Wallis test (P<0.05)
o} t-test (P<0.05) & AM&3Ft)
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ot el s dAsk= Ee] FAUAE
TIF A 20Hzol 8] AHe A F L

=3 °ﬂLﬂX1 rYE

ojv| s}+= Total integral
Hom i 4
BYrd. >300/<300 ratios &

oA EAALR Foedlst XFo]E Ho
a4 31, (Table 4)

Clicking sounde] W& 3t 3o 2% 24 FF v

Al = BAAoE Fo8uksl zfo]E Ho|X ‘8-6‘9}3}. et med. frequency

)
E
m[m
o
S
m{ru

v EAASE fojEvtdt L ol clicking sound’t EA)SFE ¢ ok
a2 AA YehE e8RS By ti(Table 5).
Table 2. Mean (SD) vibration values of each group
Group 1 Group 2 Group 3 Group 4
Total integral 12.28+4.33 17.83+12.30 18.96+15.08 19.48+18.29
Integral<300 10.99+£3.93 16.40+11.02 17.29+13.66 17.16+16.05
Integral>300 1.33+1.06 1.84+1.56 1.78+2.03 2.28+2.58
>300/<300
) 0.16+0.09 0.19+0.08 0.16+0.10 0.19+0.09
ratio
Peak amplitude 1.90+1.03 2.05£1.13 2.38+1.74 2.29+1.99
Peak frequency  43.58+15.09 54.59+28.71 48.56+19.77 45.18+14.51
Med. frequency  84.29+36.43 99.18+30.88 89.47+37.35 105.41+£39.34
Max. opening 52.6315.42 53.12£5.01 51.20+4.74 52.50£7.71
- 7 -
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Table 3. Correlation between groups on vibration values

' >300/<300
Total integral Integral<300 Integral>300 )
ratio
p-value 0.507 0.427 0.325 0411
Peak Peak Med.
) Max. opening
Amplitude frequency frequency
p-value 0.940 0.591 0.113 0.747

¥ Statistically significant difference (P<0.05) (Kruskall-Wallis test)

Table 4. Correlation between groups (group 1,3 vs group 2,4) according to

clicking sound

' >300/<300
Total integral Integral<300 Integral>300 )
ratio
p-value 0.093 0.100 0.283 0.922
Peak Peak Med.
) Max. opening
Amplitude frequency frequency
p-value 0.208 0.858 0.561 0.378

¥ Statistically significant difference (P<0.05) (t-test)

Collection @ chosun



Table 5. Correlation between groups (group 1,2 vs group 3,4) according to

occlusal interference

>300/<300
Total integral Integral<300 Integral>300 )
ratio
p-value 0.383 0.408 0.239 0.186
Peak Peak Med.
Max. opening
Amplitude frequency frequency
p-value 0.979 0.428 0.058 0.518

¥ Statistically significant difference (P<0.05) (t-test)
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integralel Slol 20HzE 7Fo® A4 ARA #Edd HzE 78 A 1
YUZAEE 857%°lH EolkiE  846%Ea  sYTE ol#gt  Axe
BioResearch. Inc.oll 4l #|&3l= JVA flow chartol T

Abel A9 7l 20 Hz9) ©]dle] Total integrale H.<1
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Q0Hz2 ©]/¢9] Total integrald Hols A$E W eminence clickdl] €%k
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30,
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JVA Flow Chart
Patient Name Date MO L L-Lat Pro Nelocity Pattern
Deviation Deflection Opening [ 1 Closing [ ] LeftJoint[ ] RightJomt[ ] Dx

Start with Total Integral and work your way down the flow chart to see how the #°s best fit the patient's condition.

Totalintegrat  smal 11{ 020 YVibrations Medium {20-80 _Vibrations
= B
i = (30- 40- 70 -39] (40 - K

WA N

]' >/ s /\
Ratio [ = > i/f\ >
o, e ¥ = 5 e
Conditions ( Chwonic B ™, ((Hommal) (‘End Stag) g, Lty Tig. Laxity™,
Ladapted ab_~" sb_ PDDR w/EDID
o e e - s
R +
Wavefo s P o A I\ Mabnid ks
| ¥ SR LTE
10X 10X 2X 2X
Totstmorrat v e IO e
T
Max opening. 0-39 (an - 78
= e =
i a1 ;\ "/\(;t. }tgm;

wasstarm. O\ wlaret e bbbk s | )
DD = Disk Displacement without reduction - DDR = Disk Displaces t with reduction - PDDR = Partial Disk Displacement with reduction

/
= ,,/ . s S ¥ e =
. | Cwonic BB, o CronieBBR,
\_ adapting i w/ mila o1 \ oR ( wrmiapio )
b - /\i"“"‘*y N e,
- T - ™
+ y x
aw B 7}‘; ~ @ (O s
s . PR | / A
5X 5X 1x l1x ax ! tax Y 56X 1x
NN = Nacanarativa .loint NDisease - FMLUN = Fary (mild) Deananarative Joint Nisaasea - AdvDJD = Advanced Degenerative Joint Disease
* Laxity vibratiens usually occus during closure. but PDDR vibrations usually occur dusing opening

Fig. 4. JVA flow chart provided by BioResearch. Inc.
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