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a Before During
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2 PU 2
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o] SiNAHECEEA part “\-N\MWMWJ\W"M
75
Change Change
{  oootoo omozon 000300 Do0400 ooosoo b
b-1 b-2
Mean value : Affected part Percent change : Affected part
Item Before | During | All areas ltem Percent
change
Mean value 047 067 057 From Before to During 043
c-1 c-2
Mean value : Unaffected part Percent change : Unaffected part
Item Before | During | All areas ltem Percent
change
Mean value 097 118 107 From Before to During 022

Fig. 1. Laser Doppler Flowmeter Report Example

The report generates mean area, and mean percent change in area between before and during music

listening.

a. There is a frame marker during the recording they are displayed on the screen.(PU: Perfusion Unit,

#1: Patient's affected part, #2: Patient's unaffected part)
b-1,2. Mean value and Percent change of affected part
¢c-1,2. Mean value and Percent change of unaffected part
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Table 1. Paired Samples Statistics
.. Std. Std. Error
ity 3 1F0) it N Deviation Mean
Before 29.07 30 9.62 1.76
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During 31.73 30 16.44 3.01
Variation of Blood  Affected part 341 30 3.25 0.59
perfusion Unaffected part 1.99 30 258 047
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Fig. 2. The comparison of blood perfusion average
between before and during music listening
in lesion site and non lesion site (Unit : PU,
Perfusion Unit)
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N Correlation  Sig.

Before & During of

Affected part 30 0.9 0
Before & During of 20 098 0
unaffected part
Variation of Affected %0 065 0

part & Unffected part

PU(Perfusion Unit)
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Fig. 3. The variation of blood perfusion in lesion site

and non lesion site



Table 3. Paried Samples Test

Paired Differences

95% Confidence

(unit : PU) Mean  StdDeviation SlOETOT Interval of the Mean  t df  Sig(2-tailed)
“ Lower Upper
pair 1 Defore-During of ;) 325 059 461 218 572 29 0.000
Affected Part
pair 2 Defore-During OF -, o9 257 0.49 295 103 42429 0.000
Unaffected Part
Variation of
paip 3 fected 141 248 0.45 047 233 3.09 29 0.004
part-variation of
Unaffected part
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Lateral
hypothalamus

/

Adrenal
Immune

Paraventricular "

nucleus /

Nucleus ambigus

/

Nodose Ganglion

\

Vasomotor tone and circulation

Nucleus tractus solitarus *

Music and its subsequent emotional
Response enter the

Limbic/auditory system

At this point

Limbic system
amygdela Parabrachyial

\ nucleus

Dorsal motor
Nucleus of vagus

.

Petrosal Ganglion

/

Fig. 4. The sensaton of music enters the diagrammatic neuronal pathway at the limbic system Representative

connections among the  limbic-hypothalamic
are linked to vascular tone regulation.

meant to be all-inclusive.
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pituitary
This pathway suggests how emotional response of music may
exet a level of top—down control on vasomotor activity and circulatory tone.

adrenal  axis, demonstrating that these centers
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o] Uitk oled EAZ Sejrsen™ e FH AL
E 7IAEHZE F90l A A SF3te HHE A
QrglTt} 1y 4k Ajzke] o] JH o E ALE-3)
s 2471 FE gdo] At GV AR = &
HE7e 59 F9S A dAF 4 A Fol
A& Ultrasound DopplerE A&k v} lou} o] 1t
W g FHVze 2 dgoxut Hgo] 7Hse
BA7F AUtk Oberg® S9 AFe] oshd
laser-Doppler 2 o] o] Ad iR & 2<%
Ho|a Az} gho] HlwA AlE]do] 9lom %19 vl
AN EF U ERIATEEE 43
Fa&st s B AFelAM ARESE 77)e
laser-Doppler Flowmeter® oj2] 2] &xoz
ThFst F9lo] AET 5 ot B A= #E
F-2loll o) el o3t WEE HAsls] 918

=



M

42 19 53 & AHESHAT

B Ao A A3 laser-Doppler flowmeters =
Aol glojA HIE S5 AFA d= 2T 5
Aol A2 AAGH, FAEY StdEe vk
A, A M2 GgE AL A kg 5 aEslord
Abgro] EAsit) & 22 JfARt e SHFE g2
H A AdAo] §les dA s of gtar, A
F 34 5 A9 A2 HFH FHE FA 5ok
st A2o] St e FARFY F
H2sE art dar, e
 2F&4174A SR OE §

I

b
1z
oft
o

op

oo

2

2d

fole
N

L
l

X0,

5

o 12 ok {2

2 o X oo
g Jo
H >
J it

o

24 to |
2 o
R
ot &

dlo

o
iy
™o
£ o
R

i
> g
25 @z
Eng Jil
o > w
2 o M A
B oy
oo 9 1 fu
HU b ¥ o o
-‘lﬁ' S
AT
N
o o M go
2 > 2 4r
I o o @

[0 ol

frl

o

2

o

Y
SO

ofd T Hu -

[0
-

4 Lo
ek
12
)

o
QL
2
i~

photoplethysmograpy (PPG)E A}
(560 nm)¥} 244331 (830 nm)
U= o ot ddgiio
2 AMZ g2 Zold $X

Mo 1z

=2

A

oo

ol

ol

£ -
L

o
BN
Y
(o3

© oo i
12 o
)
Hu
i

Loy BR met flr X T 2 X o o

(

=z
[

—_

]

g, o
lo o

&
2,
o

oy ofX
B L
i 4,
32
s
g
Ho 1= o
N ot
o
2 2
Iy o
ko
=
o £y
o
e et
12 12
Hu o

2
Lo,
Ry
)
=il
o
oX,
tlo
il
ol
ok
k=l
%0,
)

ol rfr fl

Ho
-0,

= 2
m-[or‘?i"lr

il

o

>

ofo

o

2

ru \(

=i
ox "0 g 4y
N 4

froox

oo &
z
e
ofl
o
&
o, to o oft
ry
Ho
o
-z
=2
)
oo
>
re

Zolal Bt} n#AgHoln
S 2AsEd 997t

_‘?L

3
Hol gApf Pyl B ATt o A9 P "a

o} o ATE 2HAHL A B F2H9
24T Bans A=Y FeA
[e]

vd =

Ade R 2gEFoR 498 49 o
§23) vlo| 8 SERo) UG S0 33 Ao] 2
#F el vlm Bt B A7E Adsdc
AW AHHeE B4 Agd W
A ZF2 Pl 27 A BF L BATE B4
F 2osEgdz v A S5R e
%o GARRE MARFZRYZ 2o 3H A

Az,

weh B A7) dah, olBE3} vlo| B 4
ARF Y WEHET} Aol7t YRoBE, o]
A gl A, B 3

=2

PR
o

fole =
&

1. Heitz L., Symreng T., Scamman F.L. : Effect of music
therapy in the postnesthesia care unit. J. Post Anesth
Nurs. 7 @ 22-31, 1992.

2. Zimmerman L, Nieveen ], Barnason S, Schmaderer M.
: The effects of music intervention on postoperative
pain and sleep in coronary artery bypass graft
(CABG) patients. Sch. Inq. Nurs. Pract. 10 : 153-174,
1996.

3. Mulloly VM, Levin RF, Feldman HR. : Music for
Postoperative Pain and Anxiety. Journal of New York
State Nurses Association. 19 : 4-7, 1988.

4. Schuster B. : The Effect of Music Listening on Blood
Pressure Fluctuations in Adult Hemodialysis Patients.
Journal of Music Therapy. 3 : 146-153, 1988.

5. Fricton JR., Kroening R., Haley D., Siegert R. :
Myofascial pain syndrome of the head and neck ; a
review of clinical characteristics of 164 patients. Oral
Surg Oral Med Oral Patho. 60 : 615-623, 1985.

6. Travell JG, Simons DG, Simons LS : Myofascial Pain
and Dysfunction. 2nd ed., Baltimore, 1999, Williams &

43



10.

11.

12.

13.

o
I
02
2

o
g
ook
02
=]

Wilkins., 69-75.
Nilsson GE, Tenland T, Oberg PA :
instrument for continuous measurement of tissue

A new

blood folw by light beating spectroscopy. IEEE Trans
Biomed Eng BME. 27. : 12-19, 1980.

. Nilsson GE, Tenland T, Oberg PA : Evaluation of a
laser Doppler flowmeter for measurement of tissue
blood flow. IEEE Trans Biomed Eng BME. 27. :
597-604, 1980.

. Qiao ZG, Vaeroy H, Morkrid L. Electrodermal and

with

fibromyalgia during baseline, acoustic stimulation and

cold pressor tests. ] Rheumatol. 18(9) : 1383-9, 1991.

Fessenden JD, Schacht J. The nitric oxide/cyclic GMP

pathway ; a potential major regulator of cochlear

physiology. Hearing Research. 118(1-2) : 168-176,
1998.

Stefano GB, Goumon Y, Bilfinger TV et al. Basal

nitric oxide limits immune, nervous and cardio—

microcirculatory ~ activity in  patients

vascular excitation ; Human endothelia express a mu
opiate receptor. Prog Neurobiol. 60 @ 531-544, 2000.
Blood A]J, Zatorre R]. Intensely pleasurable responses
to misic correlate with activity in brain regions
implicated in reward and emotion. Proc Natl Acad
Sci. 25 @ 98(20) : 11818-23, 2001.

Blood AJ, Zatorre RJ, Bermudez P. Emotional
responses to pleasant and unpleasant music correlate
with activity in paralimbic brain resions. Nat
Neurosci, 2(4) : 382-7, 1999.

14.

15.

17.

18.

19.

20.

21.

22.

Zatorre R], Evans AC, Meyer E. Neural mechanism
underlying melodic perception and memory for pitch.
J Neurosci. 14(4) : 1908-19, 1994.

Michel O, Hess A, Bloch W et al. Localization of the
NO/cGMP pathway in 16. Lund F. Fluorescein
angiography especially in the upper extremities. Acta
Chir Scand Suppl. 465 : 60, 1976.

Holloway GA Jr. Cutaneous blood flow responses to
injection trauma measured by laser Doppler
velocimetry. J Invest Derm. 74 : 1-4, 1980.

Sejrsen P. Measurement of cutaneous blood flow by
freely diffusible radioactive isotopes. Danish Medical
Bulletin. 18 : Suppl M, 1971.

Gill. R. Measurement of blood flow by ultrasound ;
accuracy and sources of error. Ultrasound Med Biol.
11 : 625-641, 1985.

Radgran G. Ultrasound Doppler estimates of femoral
artery blood flow during dynamic knee extensor
exercise in humans. J Appl Physiol. 83 : 1383-1388,
1997.the cochlea of guinea pigs. Hear Res. 1999
:133(1-2): 19

P. Oberg, T. Tenland, E. Nilsson. Laser-Doppler
Flowmetry ; a Non-invasive and Continuous Method
for Blood flow Evaluation in Microvascular Studies.
Acta Med Scand. Suppl. 687 : 17-24, 1934.

M. Sandberg, Q. Zhang, J. Styf, B. Gergle and L.-G
Lindberg. Non-invasive monitoring of muscle blood
perfusion by photoplethysmography : evaluation of a
new application. Acta Physiol Scand. 183, 335-343,
2005.

ABSTRACT

A Study of Microvascular Changes in Masticatory Muscles of Myofascial Pain Patients
During Music Listening

Eun-Hyung Kwon, D.D.S.,' Ju-Young Lee. D.M. M.M.T2Yang-Hyun Chun, D.M.D.,M.S.D.,Ph.D’,
Jung-Pyo Hong, D.M.D.M.S.D.Ph.D.'

Dept. of Oral Medicine, College of Dentistry, Kyung—Hee University'
Center of Music Therapy, Sook-Myung University2

The use of music as a means of inducing positive emotions and subsequent relaxation has been extensively studied

by researchers. A great deal of this research has focussed on the use of music as a means of reducing feelings of anxiety

and stress as well as aiding in the relief of numerous pathologies.

The purpose of this study was to evaluate this effect of music using laser doppler flowmeter that monitors relative

changes in the muscular blood cell perfusion, concentration of moving blood cells, mean velocity of the myofascial pain
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disorder patients.
Total of 30 subjects were selected. They were monitored by LDF(Laser Doppler Flowmeter) during music listening
for 3 minutes. LDF probe was placed over the temporalis muscle.

The obtained results were as follows:
1. The average blood perfusion for 3 minutes of music listening at surface of temporalis muscles were elevated on both
affected and unaffected parts compared to rest time.
2. The average of blood perfusion elevated during music listening at surface of temporalis muscles were higher in affected
part than unaffected part.
3. Increase of blood perfusion during music listening is proportioin to that before music listening.

In summary, these results may encouraging start to the elucidation of the hemodynamic events occuring during music
listening and aimed to serve as a base for further studies.

Key words: Myofascial pain, Blood perfusion, LDF(Laser Doppler Flowmeter)
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