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<Abstract>

The purpose of this study was to determine the effect of application methods
in ultrasound on skin temperature and muscle blood flow.

Thirty healthy volunteers without known vascular problems participated and
randomly divided into three groups such as continuous wave group (CWGQ)

which received a ultrasound treatment of continuous-wave, intermittent wave



group (IWG) which received a ultrasound treatment of intermittent-wave at a
dosage of 15 W/cm? for a duration of 5 minutes, and placebo group (PG)
which received a ultrasound treatment of no-wave and no-dosage ultrasound to
the anterior forearm. Blood flow and skin temperature was measured using MP

150 before and after ultrasound administration.

The results were as follows :

1. Administration of ultrasound in all groups had increased effect on skeletal
muscle blood flow immediately after treatment and for up to 10 minutes
posttreatment.

2. CWG and IWG showed increased skin temperature immediately after a
ultrasound administration and maintained to 10 minutes posttreatment. PG
showed increased skin temperature immediately after a ultrasound administration
but returned to initial state to 10 minutes posttreatment.

3. The great change on skeletal muscle blood flow among three groups showed
in CWG (6.27£1.72) and then displayed in PG (5.12£1.66) and IWG (461+2.19)

in order.

4. The vast change on skin temperature among three groups showed in CWG
and then IWG and PG in order.
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<% 1> Change in blood flow of ultrasound and Placebo effect groups

with times
Time Mean*S.D F-value P-value Duncan
pre.US 453+1.74 b
continuous
After, US 5.78%+2.40 4.80 0.0164 a
wave
10min.post 7.27%£1.13 a
pre.US 2.98+2.50 b
pulsed :
After, US  4.52%3.00 5.63 0.0090 ab
wave
10min.post 6.821+2.34 a
pre.US 3.45+2.34 b
placebo
After US  6.03%2.18 5.90 0.0075 ab
effect
10min.post 6.34£2.34 a
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<% 2> Change in skin temperature of ultrasound and Placebo effect

groups with times

Time MeanxS.D F-value P-value Duncan

pre.US 31.00%£1.13 a
continuous

After, US 29.30%x1.41 4.60 0.0164 b
wave

10min.post 30.33%1.10 b

pre.US 29.78+£0.43 a
pulsed

After.US 28.14+1.65 4.73 0.0173 b
wave

10min.post 29.88+1.18 ab

pre.US 30.29%1.20 a
placebo

After, US 27.7941.39 6.64 0.0045 b
effect

10min.post 29.17£1.39 a




g3 2 slobEd GRS WHE 24 AWtk A% Do) 3
T FEEA e 627:1.729, GEgE 4612219 ola, viAgo g 9
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7V %ot 283 Duncan-test®] Z2#E A stH, Aot §okre
A2 e Jude g 4 9
<3# 3> Change in blood flow of ultrasound and Placebo effect groups
N MeantS.D  F-value P-value Duncan

continuous 30 6.27+£1.72 a

pulsed 30 4.61+2.19 4.12 0.0215 ab

placebo 30 5.12+1.66 b
295 9 A%k R WRLE WRE AW AR Adsh A5
W FFEAA S 30181379, ©&ThE 202714101, whX| o R
okt 29.08+1.630|t) Hagtez Hrjdl Aozt A EO]I'P A AL
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okFol FAY Hukolw, A&sh glokE e T X eh wEE A
2 gz gude ¢ 5 A



<3} 4> Change in skin temperature of ultrasound and Placebo effect

groups
N Mean%S.D F-value P-value Duncan
continuous 30 30.18+1.37 a
pulsed 30 29.27+1.41 4.81 0.0105 b
placebo 30 29.08+1.63 b

_10._



O~ MNWH IO N

after.US ||| NEGEGH

| | [ | 7

v w %) o %) %) @
D D D o D D o
. ;_: N o . — Q
()] [ (O] > (] [} :
a = a = a = £
«© e «© -
(@] o
h b 2t

C P Pla

<Z1¥ 1> Change in blood flow of ultrasound and placebo effect groups

with times
C : Continuous—-wave ultrasound
P . Pulsed wave

Pla : Placebo effect

_1“_



32
31
30
29
28
27
26

pre. US
after.US
10min.post

O

pre.US

after.Us -

0

10min.post

pre.US

10min.post

<9 2> Change in skin temperature of ultrasound and placebo effect
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<713 4> Change in skin temperature of ultrasound and placebo effect
groups
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g AAEZA vAFAHA AANE &4 2ol Rae i "R Fol
2 veghvbs Hdr)rleln 1A ik fleo] zhESA m Mo d
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g T FEEE R
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