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Fig. 1. Open/close cycles and right and left
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Fig. 3. Analysis of frequency and amplitude of
left joint sound and right joint sound

Biopak system®] &t¢} &% #AA79t 484
A& AFE AAFE WISAZ F4E
Biopak 2 2 o}# AL slt-¢F A4 FA
o 23 7|1&(Fig. 1, 282 5 dHAZ} G
ol AFAUA, AE & E4E8F ¢
th(Fig. 3) 24 BEoze AT F dA
(Total Integral), 300Hz& 4oz 1 o]4e]
Fo+ Heed 3FH g A (High
Integral), 2 °|3PE919 AHF3 ZFoHA
(Low Integral), 300HzE FA e 2 1 o447 1
o8} Ful4 W] A A7|E BlaF A
Frpo] 8 nFuhe] o)z H]-&(Ratio), i
ZZ(Peak Amplitude), HW F34(Peak
Frequency), $%t F¥<(Median Frequency)
& 719 FE5oAU.(Fig. 4)

2. F#dd A

fl9] 134 zbo] Wiabate] 230 9 G8dH FE,
gt A EF 543 A¥E7% Pumping$
§ F9& HAE M

12
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0 - 390 M. Integral - MOWRt of snergy in Ehe vibration
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Fig. 4. Numerical values derived from freauency
spectrum analysis
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Table 1. Mean value of vibration related items for Sonopak before, right after and 1 week after the

pumping treatment in total patients(n=20)

Total Before Treatment Right after Treatment 1 week afterTreatment
(n=20) Median Range Median Range Median Range
Total Integral 22 158~%65 196 58~471 163 105~T26
(Pascal x Hz)
Low tegral <301z 95 3 jege 159 30~e2 109 6-338
(Pascal X Hz)
High Integral > 300 Hz _ . - a -
(Pascal X Hz) 535 33~105 365 1.6-~-10 2.3 14~7
Ratio (Fligh/Low 02 01~05 02 01~05 02 0.1~05
Integral)
Peak Amplitude 21 06~37 125" 03~3 0.65 02~29
(Pascal)
Peak Frequency % 41~166 83" 4~134 70 40~156
(Hz)
Median Frequency 143 04~224 138 84~197 1335 72~176

(Hz)

* : Statistically significant differences between the patients before and right after the pumping treatment(p < 0.05)
A Statistically significant differences between the patients right after and 1 week after the pumping treatment(p

< 0.05)
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A, HUAE, HdFaaert #2]4(<0.00)
A 74 (Chart 1,2,356,) 3+ 3 Pumping 15
d ¥z nFy AFAUA, A Feld
A, HUuFae, FHFREIE F24(<0.05)U
Al ZH4(Chart 2,3,6,7)8+(Table 1)

PumpingAl 8 AF FATIH A% F <y
A, 3159 25 A, A F5 AF], H)
A% FHoeaeol §24(<005) UA A
(Chart 1,2,35,6,)8+51 31, Pumping A% 2 %9} 1
Fd %o GBAFE v T A5
A Ay, HuAE HdFuy, ¢
Fo7F 7214 (<0.06) A 24 (Chart 356,7)
&9 t}.(Table 2)

PumpingA1 8} A¥ BT 2% & oA,
aFg A FAR], A 55 2 F el 14 A, Ratio, &
WA E HUFEaert A< UA i

(Chart 1,2,345,6) 3+%t}h. Pumping A8 2 %9}
179 3o d@dzg vrods Sz A5
2 A FANAR 7} 79449 UA #2:(Chart 2) 39
o1} PumpingAl 3 159 ¥ Al F R A%
% o)1 =], Ratio, HUNAE, 7t Fu47} £
AL A% thA] 7K Chart 1,4,57) 8o o3
AFE0] F7Vshe A4S Ve A (Table 3)

dfd F59 dHAHES9 Pumping A1#
A, A 15 39 7R AT E AA )
FANA FHAFET FFo| Fhdhe G4
B Hch(Table 4) FA, TAT BRFGA @A
FE5S FYH0MBUA AiaH ot F4,
gzie] felake fa, SEdde e 84
o 1A Pumping A3, 159 F Fof4
(<0.05) A &slgdey TATAME 3t
#Ade Y-S E}.(Table 56)

Table 2, Mean value of vibration related itams for Sonopak before. right after and 1 wesek afier the

pumping treatment in acute patients(n=8)

Acute Before Treatment Right after Treatment 1 week after Treatment
(n=8) Median Range Median Range Median Range
Total Integral ~ _ -
Paoeal % 1o .15 158~415 7 101~226 135 105~726
Low Integral < 300 Hz .
Poeal % H) 29 135~272  12% 82~175 975 6~178
High Integral > 300 Hz N " - N
(Pasal % Ho) 515 33~175 325 16~5 16 14~5
Ratio (HighLow 02 02~03 025 02~03 02 01~03
Integral)
Peak Amplitude 18 1~24 1 04~18 05 02~12
{Pascal)
Peak Frequency 9 41~135 755 54~110 614 40~89
(Hz)
Med‘a“(g‘;q”emy 13 94189 140 84~197 1144 72167

* © Statistically significant differences between the patients before and right after the pumping treatment(p < 0.05)
A  Statistically significant differences between the patients right after and 1 week after the pumping treatment(p

< 0.05)
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Table 3. Mean value of vibration related items for Sonopak before. right after and 1 wesk after the
pumping treatment in chronic patients(n=12)

Chronic Before Treatment Right after Treatment 1 week after Treatment
(N=12) Median Range Median Range Median Range
Total Integral "
, .8-~56. 4 3~47, . 132~
(Pascal X Hz) 302 158~565 2845 58~471 28.85 32~47
Low Integral < 300 Hz 3745 11~489 2375 39~42 14.25* 6~33.8
(Pascal X Hz)
High Integral > 300 Hz . - N
(Pascal X Hz) 5.75 35~105 4.3 19-~10 2.8 1.8~7
Ratio (High/Low 02 01~05 015  01~05 02 01~05
Integral)
Peak Amplitude 265 06~37 12* 0.3~3 2 04~29
(Pascal)
Peak Frequency % 64~166 89" 44~134 75 55156
(Hz)
Medlan(;;?quency 145 123~924 138 119~193 144 1335176

*  Statistically significant differences between the patients before and right after the pumping treatment(p < 0.05)

A : Statistically significant differences between the patients right after and 1 week after the pumping treatment(p
< 0.05)

Table 4. Comparison of the mean scores of VAS Sound and Pain between before and 1 week after
the pumping treatment in iotal patients(n=20)

: VAS Sound VAS Pain
Total(n=20)
Median Range Median Range
Before Treatment 7 6~8 7 4--9
lweek after Treatment 55 2~8 2 0~9

Table 5. Comparison of the mean scores of VAS Sound and Pain between before and 1 week after
the pumping treatment in acute patients (n=8)

VAS Sound VAS Pain
Acute(n=8)
Median Range Median Range
Before Treatment 7 68 75 5~8
lweek After Treatment 4 2~7 2 0-3
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Before Tx  Right Twank
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Time flow
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* 1 Statistically significant, p<0.05

Chart 1. Mean value of Total ingetral according

to time flow
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Chant 2. Mean value of Low ingetral according

to time flow
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Chart 3. Mean value of High ingetral according

to time flow
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Chart 6. Msan value of Peak Frequency
according to time flow




Tahle 6. Comparison of the mean scores of VAS Sound and Pain between before and 1 week after
the pumping treatment in chronic patients (n=12)

VAS Sound VAS Pain
Chronic(n=12)
Median Range Median Range
Before Treatment 65 6~8 7 4~9
1week after Treatment 6 3~8 3 0~9
T Y By U7, w4 879 37,
200 FEAE, R AR §, ¥ S840l

—a— Chronic{n=12)

3 100 |- —8— Total(n=20)

g
/ﬂ

—&— Acuta(n=B)

o 38

Befors Tx  Right 1week
after Tx  aftar Tx

Time flow

* : Statistically significant, p<0.05
Chart 7. Mean value of Median Frequency
according to time flow
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W3lE wrdsle wlad 9] £k HAR
FES o] &35k SonopakFH] FHFEE 4
gto] @A AN E Aekdte o o § 22 AF
E.7}' .‘!l..].le]O'] %_0_1#3. 4, 12, 13, 14, 16)’ 3]{.1‘-””%
windows-8 Sonopak (version 1.33)0] Z/N= %1
}.

Sonopak systemelX Z % & o2 (Total
Integral) & BA|H+ A Fd G& iz Fe
Fotol NEO) F(Pascal * Hz)& %ol
olAL 29 #x & AAA Aot nFu A
Fol i =) (High Integral)® F-3H ¥ 917} 300Hz
ol 4ol AF A & Tty Aglo] AYPPpE
Z718l A "} HoA E(Peak Amplitude)o] &
% H3 2452 sound loudnessE LERA ] ©
A& Pascalelt}, # o Fa4(Peak Frequency)
& A E BAAY FHFEA @9 = Hzol
t}. Z2t3 9 (Median Frequency)# 2 -ojui
A %o Mg 7t2E AL FHrEA AR
A BHARAY 2] F2 o] &HH o] o]
Z7VE4E de B9l FA7 € vl
atA "ok 2213 AFEse] WE nFsle) v&
(above 300/(0-300) Hz Ratio)e] & 300Hz & 4]
o2 1 o) 1 o]F e WY A
A7 & vlmd v golt}, o] vl &} A Fu
gol wA VoW Qureg ode 8 4 Ay

@AY APLEE AFFT FH el
Dolwick$™ & o#d E%53} /f7A 8o A&
ghg gate] AR E AFAATS FHAF
&, 50 7BAE B89 3, Totsukas® &
4@d Pumping ¥ 3§ =4 dwAHE
(Mandibular manipulation)}& Al&& A%
Pumping& 3 % st = f@Rg et
& NP S YR sk FFNH Bt &
ko % 46%00H dRAEFFo] FAEHATGT
&1%1c}. Hosaka5'79) A7l wad $52& 5
uhgt shet 54y A J@uEAH £ 3
A o X @A BF AAe) oot B
Y7} 670 H R 0%, 3AF 8% A 2RV}
g A Bostgoh NitzanE2s) ool
w2W bl MAHFE JFAFEe 049 o
DA F 6709 FdAdA BTl A

18
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B dpode A4 didxed 4% a4
7} Pumping 3 & A% & vz, 253 A F
Wz, AFg AFuA), HYAE, A5
7} #943(<0.05) A A3 3, Pumping 1
o Fox nF3 AFAUA, AF A F
Yz, HRFay, FHFR47E 594 (<0.05)
A Zastel AA T JHAZLo] FiaT
S JER) Q) M (Table, 1), o] Astslt 4 2
B el A po) o) FBHRG FAaEI} A
a3l ok

ABRH HAZE FATANA 2AA] FAle=
AAo gHdFo] AEF F WA, 250 AE
AR, A AFAR], R =, o
F, E20FEAe7 FATEY A JElhgen,
PumpingA1 3} A3 ¥ GRS 24 vla
AN FATE AF F VA, 359 AFAY
A, AFa AFUA|, HUWAE, HoFaer)
Fo A (<008)3UA Fadtga WA+ IE
% oy, zFu AFLR], AFH AEH
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- ABSTRACT -

The Effect of Joint Space Pumping Treatment in Patients with Reducible Disc
Displacement Accompanied by TMJ Sound and Pain

Hyeon-Cheol Kim, D.D.8., M.8.D., Jong-Hoon Choi, D.D.5., M.8.D., Ph.D.,
Hye-Suk Park, D.D.5., Chong-Youl Kim, D.D.S.. M.S8.D.. Ph.D.

Dept. of Oral Medicine, College of Dentistry, Yonsei University

Pumping into the upper joint cavity of the TM] was done on patients who had reducible disc displacement
with pain. This article discusses the change in TM] sounds before and after the Pumping treatment.
20subjects(mean age of 32.1110.2yr)were selected among those who visited the department of Oral Medicine
of Yonsei University for the treatment of craniomandibular dysfunctions. Through a thorough history taking,
clinical exam and X-ray taking these subjects were diagnosed as reducible disc displacement patients, and they
were subdivided into two groups as acute and chronic according to the time the TM] sound was made, Sonopak
was used to measure the TM] sound before, right after and one-week after the Pumping treatment. VAS was
used to measure the degree of subjective TMJ complaints(sounds and pain) before and one-week after the
Pumping treatment. Vibration related items included total integral, high integral, low integral, ratio of high
integral to low integral, peak amplitude, peak frequency and median frquency.

1. It was not statistically significant between the acute and chronic groups before the treatment. However, total
integral, high integral, low integral, peak amplitude, peak frequency, median frequency showed to be greater
in the chronic group.

2. In all the subjects, just after the Pumping treatment was done, total integral, high and low integral, peak
amplitude and peak frequency significantly decreased (p<0.05). Even after one week, low integral, peak
frequency and median frequency significantly decreased (p<0.05), and the TM] sound diminished accordingly.

3. Comparing the two groups(before and right after the Pumping treatment), there was the following difference
. in the acute group, high integral, high amplitude, high frequency and median frequency significantly
decreased(p<0.05). In the chronic group, total integral, high integral, low integral, ratio, peak amplitude and
peak frequency significantly decreased(p<0.05). It was not statistically significant between the acute and
chronic group.

4. Comparing the two groups(right after and one week after the Pumping treatment), there was the following
difference : in the acute group, high integral, high amplitude, high frequency and median frequency
significantly decreased(p<0.05). In the chronic group, low integral significantly decreased(p<0.05). However,
although it was not statistically significant, after one week, there was an increase in total integral, ratio, peak
amplitude and peak frequency compared to right after the treatment group.

5. In the VAS of before and one week after the Pumping trcatment of the TMJ pain and sound, the TM] pain
significantly decreased(p<0.05) in both the acute and chronic group. However, it was not statistically
significant between the two groups. There was a statistically significant decrease(p<0.05) in the TMJ sound
in the acute group after one week of Pumping treatment, but no change was notable in the chronic group
and it was not statistically significant between the two groups.
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From the above results, we can conclude that Pumping into the upper joint cavity of patients having reducible
disc displacement is effective in reducing clicking and pain. Therefore, it can be applied in diverse clinical fields.

Key words : cramiomandibular dysfunctions, reducible disc displacement, TM]J sound, TMJ pain, purnping
treatment



