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Analysis of temporomandibular joint vibrations
by the criteria of total integral 20

in normal and non—symptomatic clicking groups.
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Fig. 1. Reproducing TMJ vibrations on Rt. TMJ at late closing

Fig. 2. Relative plot and absolute plot of frequency spectrum ===

Fig. 3. Representative frequency spectrum pattern of Group 1 -

Fig. 4. Representative frequency spectrum pattern of Group 2 -

Fig. 5. Representative frequency spectrum pattern of Group 3 -
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ABSTRACT

Analysis of temporomandibular joint vibrations
by the criteria of total integral 20

in normal and non-symptomatic clicking groups.

Jung Da-Un, D.D.S. M.S.D.
Advisor | Prof. Kang Dong-Wan, D.D.S, M.S.D, Ph.D.
Department of Dentistry

Graduate School of Chosun University

Purpose: The purpose of this study is to evaluate total integral 20
as the criteria for differentiating normal TMJ from non-symptomatic

clicking groups.

Methods: Joint Vibration Analysis (BioResearch, Inc., Milwaukee,
Wisconsin, USA) was used in analysis of normal control group
(n=20) showing silent joint via subject’s awareness and examiner’s
palpation and non-symptomatic clicking group(n=30). While
using JVA we sorted 9 joints out in control group as Group 1
showing reproducible clickings. We divided vibrations of non-
symptonatic clicking groups into Group 2 and Group 3 by the
criteria of total integral 20. The hypothesis were: 1) Groupl
has equal numeric values to Group 2, 2) Group 2 has lower

numeric values than Group 3 in all numeric values on JVA
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summary except »300/<{300 ratio. Kruskal-Wallis and Mann-
Whitney test with Bonferroni adjustment (p<0.05) and Jonckhere-

terpstra test(p<0.05) were performed.

Results: There were significant differences in total integral, integral <300Hz
and med. frequency between Group 1 and Group 2 and no significant
differences in integra 1)300Hz, peak amplitude and peak frequency. There
were significant differences in all numeric values except »300/300 ratio
between Group 2 and Group 3 as well as Group 1 and Group 3. There

was increasing tendency to Group 3 from Group 1.

Conclusions: Using total integral 20 as the differential diagnosing
method could be controversial. Nevertheless numeric values of
JVA could present different degrees of joint vibrations so total
integral 20 could provide certain criteria for assisting differential

diagnosis along with another diagnosing methods.

Keywords: temporomandibular joint, vibration, differential diagnosis
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total integral 20 ¢]Aal A%+ CGroup 3&E #EF3slglch(Table 1).

Table 1. Classification of each group

1. == T %

L]

o) N =
Ll

o
o,

% Group 2&,

T™J JVA

Classification sound Vibration TI 20 N Total
- No No - 11
Control 20
Groupl No Yes { 9
Experi Group?2 Yes Yes { 17 %
mental 503 Yes Yes ) 13
— 3 —
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ARz g o]-43 JVAE P48 7% AlA (accelerometer) S &%+

M3 2 N5 7| Zal Aolel. Headset W%e] Wiy 25

(differential amplifier)® Asl=d AR} AA/HF 5L 3 T3l
o] R FE 71Esk A/HF 139 1.5s =22 F 639 N/3HF cycles 7]
2ath(Fig.1). 0-1000Hz] d9Z2 2 sampling rate:x 2000Hzo|c}E,

2) frequency spectrum
AZb g o] AFAIZE TG dFoR ksl 14 F|o HEks E9

58-S o] F= A7 frequency(FH5) oA amplitude (RAZ)E 53

-/

rlo

yE
amplitudes “}elRAc}. frequency spectrum-= ¥l2] 542 Aul7]

3 0-500HzE WA= 3t Y& 3+l absolute plot(pascals)™® £3%7]
o Hd WHAR gdsle] frequency spectrum® SAE AFAoR Fx
gk relative plot(%power) F 7HA& ZFFHEdl o]5L 7+ windowellA]
A% 63] frequency spectrum® B F2 A2 veRd Aol
(Fig.2).

H

o frequency spectrum= AFESEHl x5 frequencys e

do

Ll

N

3) JVA summary

JVA summary 7} window®] 3|5+ Z5 absolute plotellA A%l 7oz
total integral<- frequency spectrum =4 °lfe] w3 22 (PascalsxHertz)
o] IR 520 ol 2] FEFE oJv]glc}, integral (300Hz+ 300Hzo]31e]
%2, integral )300HzE 300HzelAHe] ovlx] F2 ofvlshy
»300/¢300 ratio= 300Hzo]4+2] integralat2 300Hze|3+e] integraldh o & v
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Collection @ chosun



AL R o]z IFIg Y ool gt AFIg o3 oA o] n]&E 2|
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peak frequency(Hertz)+ frequency spectrumelA] 74 52 X1E-8- 714 o]

== 3relm, medial frequency(Hertz)+ frequency spectrum ¢4 integralgh-s 5

oz g ue] Fsh grelep’,

08/08/2013 C - Estimated VELOCITY - O

S
c

Velocity: 250 mmisa‘cpe‘r‘dwis\‘nﬁ' : h o
Vertical: 10 mm per division

a. b.
Fig.l. Reproducing TMJ vibrations on Rt. TMJ at late closing
phase
a. overlapped color point represent reproducibility of
vibrations.

b. JVA sweep exhibit all vibrations on Rt. and Lt TMJ.
The selected colored windows reveal same colors on
frequency spectrum.

100 200 300 400 300 400

Fig.2. Relative plot and absolute plot of frequency spectrum
Same subjects with fig.1. Thick black line is average
value of each colored frequency spectrum, that is relative
plot. There is small black absolute plot below relative
plot on Rt. frequency spectrum.
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B,
Agt FollA total integral 20 |3k TS 2+ w2 Group 2%,
total integral 20 ©)|AF9] e 7= 228 Group 38 BHsle] o3 3+

2 7FdE Al 1. total integral 20 o]ste] whetdd A& 5L 4

integral 20 o]3}e] = ot xke- wol >300/(300 ratioE A|¢J3t 2E JVA

summary ol =27} =k (Group 2 { Group 3).

vl &2 il Kruskal-Wallis 24 (p€0.05) 5 Al=lste] Al i Zhell f-2 3}
7b d=AE Arkelgl e, AFE 24 22 Mann-Whitney A& A st} 5
T Zke] WAE sglew f-el4F2 Bonferroni correction®® ®A
(p€0.05/3=0.01667)311cH°. Group 114 Group 32°] 5| 57} A2 1]
93} Jonckhere-terpstra A4S AlstdcH(p<0.05)%.
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743t AlES A Adeta 234 o A9 o
Adslgct, Kruskal-Wallis#iA Z2# Group 1, Group 2, Group 3%
»300/¢300 ratio®ll A & 27| §1%12= Jonckheere-terpstra 74 23} Group
114 Group 2, Group 3% #4F 2|7} Z7}sl= 74 %e] odslct (Table 1).
Mann-Whitney 7422 >300/{300 ratios A<k b =] vbAl 7]e] o]
el 7 A zke] vlaE s HyY Group 13 Group 2 Akelel integral
»300Hz, peak amplitude, peak frequency &5olA 21271 $1313 Group 2
2} Group 3, Group 13 Group 3 Ake]ellx = ZE &= 2271 9l
(Table 2).

w2ta Group 13t Group 22| % Bl A A f-2127F §l& Aozt 7t
AL 71749 3 Group 27F Group 3 Bl % 7F 2H& Aolebs 72 QA

= At
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Table 2. Mean (SD) vibration values of each Groups

All patient

Group 1 Group 2 Group 3 Pvalue Prvalue
(n=9) (n=17) (n=13)
 Lotal 6.04+1.76°  11.14+#3.97°  57.11454.9° 0.000 0.000
integral
mf;ggal 57141720 10.62¢3.22°  53.83+52.73°  0.000 0.000
m;;géal 0.32¢0.18  0.540.35 3.3043.02° 0.000 0.000
73004300 4640 05 0.06+0.04 0.08+0.09 0.758 0.813
ratio
peak 1.3840.53  2.14%0.86" 6.04+5 28 0.000 0.000
amplitude
peak 33.9248.01  40.88+15.17°  87.23%43.09°  0.000 0.000
frequency
med. 2 b c
43.22¢7.07°  58.71+17.68°  111.69+47.20°  0.000 0.000
frequency
abe o Jifferent superscript a.b,c mean significant statistical difference

(p<0.05).

*

* %

Collection @ chosun
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Table 3. Comparison of Group 1, Group 2 and Group 3

Comparison of Groups P-value
Group 1 vs Group 2 0.001*
total integral Group 1 vs Group 3 0.000*
Group 2 vs Group 3 0.000*
Group 1 vs Group 2 0.001*
integral (300Hz Group 1 vs Group 3 0.000*
Group 2 vs Group 3 0.000*
Group 1 vs Group 2 0.079
integral »300Hz Group 1 vs Group 3 0.000*
Group 2 vs Group 3 0.001*
Group 1 vs Group 2 0.019
peak amplitude Group 1 vs Group 3 0.001*
Group 2 vs Group 3 0.004*
Group 1 vs Group 2 0.174
peak frequency Group 1 vs Group 3 0.000*
Group 2 vs Group 3 0.000*
Group 1 vs Group 2 0.008*
med. frequency Group 1 vs Group 3 0.000*
Group 2 vs Group 3 0.000*

* . superscript means statistical differences from Mann-Whitney test with Bonferroni
adjustment (p<0.05/3 = 0.016667).
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