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£87%) - 28 - ues - s
< 434 RES A& AATeEN TF & ol 7hsdllor gtk H F A4S A8 AgEHe
ok AR5 FAAGL FAA AP, el A laser doppler flowmetry(LDF)& B2 Wog
LE WS IE0E 52 % aWoly e EF HAGA A BAFE FARL ARHYI dFF
A5E A8317] Aol &HE Fo)7] A F4l H4 Z7o] golate] B Ao AREH T YT
o= o]gdnh £ AFoAME dEF 8 aWQl 25x9, 14
24 2SI AHE Axd w xHdE a¥Y S Aol HZ S 77} Mool A& F v
Ard eyog FEIHY BdE a¥e A8 @ 259 TR AR s FHs e, F s
Aol mel 94 a¥Y 1E 2o YE 4 it M@ o g vlastax stk
x4 59 ¥ S5EE =AY 08 9&s
= W] ARE F Sloy o] W2 2EE oY O. oi7cHet 3 2y
S A&7l ool slol, d2)7k-Alsilicate
ge)S W FHYd| Ho} AlE3}= hydrocollator 1. 917 CHA
packe AH8-3h= ZB97F B A9 2y M d
gl 2ol A el B 24 &5 Fieto] Aedigtn AR A 9 Feuistu 23
T AUATE 2 vhHe A ol s Dol S AE T, A2 78 ool STl S
AgHe Aog, 549 aqhd Hod 28717 2 o] §l&, ¥ 207 (4 107, o 107; W 27.05+ 346
23k, A e]4 2 (infrared lamp) o] WAMES 7 Aol -5 R FoE tde s Agsiglen, A
A5 A&l Qo] TS A F JoEE F9 Y Ao dEFES v F e =87 FAy A
sto] ALEES shofof gt} shAY, 29e v o IS & F Ae A 2SS IH A A€
AR HAEFA71A] &3l AR F e WolBE, 9 Stk
BFEA7Y ok A BE AeolE AR e A BE OAELE 59T AN wrgets]
o] g, (semi-supine position)E A3t AP YA
29 2ol A3 I AT F Poindexter 5 3, FAR Ha 108709 A8 A7k 7k
< 5893 ALl FE Y WA 2 Aot fle= SAAY Al FE= 30-60%, AW == 22-26
Batg o}, Saunders 57 F3HE #H ol A CE FAHAH
F3 o] Az BA vlE] E HEe] B &
Zolgtal stdrh. et o]H e ATES 28 8H 2. Qi 2y
o] A& F Uehd Aojgt Atd 2= St wE
g7 Wl sl #staola AR B4} ul¢- D #¥E a9 A&
FEete], 2 Aol daiMe =A AA7F . SHE A8 A st AAEY 7
HZ olHq g TA et A2 e d¥ow Ho A SFatotgol B A B0 R HEHE
I L= FHolu ERF AL 7 2E a9 WS ARSI 70-75C 9 @e4Z(Hot Pack
AL 3 Ueghg & dE ddo 3AL NHesy) Unit, Sam Woo Tr. Co., Seoul, Korea)ol] 1A} o]/
AT WSl o] FH L Aot ASH ERGFE 54 fr A" &% ¥ (Alkamo® Hot Pack, Sam Woo Tr.
she o o) 71A] HAF W o] ARRE I Q) Co., Seoul, Korea)& 7102 7M1 Zo]Ho Uzt
=, F84 A S vy i 2% S5 AlA 1283t FAAT A Hxe kgl A
HEE 5 A A XS EUE IR o EdAE AU ek Hod 257
£ ddste o, AaA HA e FEstd (Wonhyo Solmed® IRH-3100, Wonhyo Medi-tech.,
Wolu AAE o] &dhs AR FFA A, Bucheon, Korea)& 15%3F 2 A 30 cnel| A o]
A& (clearance) AAL  WAMY AA (radioactive Kol Al s3itHTable 1).
microsphere)¥, #4714 d/7F4H, 4714 € 7t #UE a¥e 5 Holio FEagien, F
FEAY Sol AP olgd ] 4L FHH 7 291D X F 3 7HAE A8skaL, HA 244
defstoiol sty 4 Wy F AT F UeA 2Wg a¥S Feste F Ad
il A&F ol wHEZQ] = g aRzte] JFe] =% sl
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Table 1. Physical parameters of the superficial heat therapy used
. Duration Package temperature . .
Superficial heat therapy ) Technique details
(mins) /Power
Moist hot pack 12 70-75C Close adhesion
Infrared lamp 15 215 W Radiation distance, 30 cm
2) Aol EZFY FFFW WP Lro) 574 m o7 2}
Hol ¥ EFF FFFY Y% 259 54 LDF
(laser doppler monitor DRT4, Moor Instruments EH gR%e 2 xHg oY 848 T o
Inc., Wilmington, USA)E A}&3l¥oH, =4 79 e e Qo o] g3} 7asts 4TS 1Y
= steteH(mandibular fossa) 3h42] stetahs 9= o VM BSH @REFS 2FEE A8 F 68

H(lateral aspect of condyle) 2.2 3} o Ho|¥o
A EFxlste] 2AsHA T

LDFe] ¥R/ 548 &3 (probe)Z TH2E F
B8 FHS Y8 Holzg 3 9ol st
7 EHE 8 A8 F 60% v Ao, £
| oW A8 A A% O F o 4deid %7‘33}
o 71538Adth
3. SHEAM

ZHE o A8 A, ¥ SHUEH F 19U
S =4z EH%E?: T #A (Paired Samples

t-test)S AMESIFa, @ EYRE T
A% (Independent—Samples t-test)= /\]-9-0}93\14—
£ SAAZ = SPSS FAZ2aWE o] &3t th

Mandloular
fossa

Lateral aspect
of condyle

[

Recording site for cutaneous blood flow and
skin temperature: lateral aspect of condyle

Fig. 1.
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Fig. 2. Change of mean cutaneous blood flow after
superficial heat therapy
MHP: moist hot pack, IR: infrared lamp
Pre: pre-superficial heat therapy
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Fig. 3. Change of mean skin temperature after
superficial heat therapy
MHP: moist hot pack, IR: infrared lamp
Pre: pre-superficial heat therapy
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Table 2. Delta values(A)t of cutaneous blood flow after superficial heat therapy (unit: Flux)

A

MHP(4)

IR(4)

Comparison between MHP and

IR (p)

1A 40.12+15.80: 39.68+18.43: NS

4 mins after 43.31+18.86%: 48.74+25.66% NS
8 mins 37111710 42.56+25. 74 NS
12 mins 29.21411.19%x* 36.53+20.65%: NS
16 mins 24.86+8 53 32.05+13.95% NS
20 mins 21.52+8.45%: 25.22+13.89%x NS
24 mins 19.73£9.63%* 19.78+£12.10%x= NS
28 mins 16.48+8 21+ 16.50+11.71 % NS
32 mins 14.08+7.39%x 11.75%10.02xx NS
36 mins 12.86+7.38%x* 11.21£9.89%x NS
40 mins 10.68+7.46%x* 8.38+8.30xx NS
44 mins 9.17+6.50%x 5.60£8.63#x NS
48 mins 7.68+6.12%x 3.93£7.08x NS
52 mins 5.5145.34%:x 3.06+6.28+ NS
56 mins 3.08+4.50x 1.27+7.02 NS
60 mins 0.79+2.63 1.22+6.65 NS

Delta value(4)t = (cutaneous blood flow after superficial heat therapy) — (cutaneous blood flow before superficial

heat therapy)
* p < 0.05, #x p < 0.01, NS: no significant
MHP: moist hot pack, IR: infrared lamp
TA: immediately after superficial heat therapy
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Fig. 4. Change of mean cutaneous blood flow

skin temperature after moist hot pack
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Table 3. Delta values(A)t of skin temperature after superficial heat therapy (unit: C)

comparison between MHP and

MHP(4) IR(4) IR (p)

IA 2.84%0.83% 2.95%]1 255 NS

4 mins after 2.86%0.68%* 2.01%1.15%x NS
8 mins 2712073 22641135 NS
12 mins 24920745 1.98+1.14% NS
16 mins 2.27%0.6 75 1.77+1.06% NS
20 mins 2.13%0.60% 1.62£0.97x NS
24 mins 1.97+0.65% 1.4240.93# NS
28 mins 1.82£0.64 1.2540.90%3 *
32 mins 1.65+0.64 1.1340.83#x *
36 mins 1.58+0.58:%: 1.00£0.85%x *
40 mins 1.48+0.62+ 0.87+0.86%x *
44 mins 1.35+0.625 0.84+0.86%x *
48 mins 1.29+0.59% 0.73+0.86%x *
52 mins 1.28+0.625 0.63£0.90% *
56 mins 1.24+0.64% 0.50+0.84: ok
60 mins 1.17+0.66% 0.43+0.84: ok

Delta value(4)t = (skin temperature after superficial heat therapy) - (skin temperature before superficial heat therapy)

* p < 0.05, #x p < 0.01, NS: no significant
MHP: moist hot pack, IR: infrared lamp
TA: immediately after superficial heat therapy
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Table 4. Comparison of delta values(A)t in cutaneous blood flow, according to gender difference (unit: Flux)

MHP(4) IR(4)

Male Female Male Female )

IA 41.16+20.24 39.08+10.71 NS 30.40+12.46 52.61+14.21 ok

4 mins after 42.70+21.56 43.92+16.90 NS 37.60+13.89 63.51+26.99 *

8 mins 38.89+20.90 35.33£13.18 NS 32.92+16.93 55.84+27.08 o

12 mins 30.09£13.55 28.32+8.91 NS 28.67+17.83 48.03£19.13 o

16 mins 25.23+9.68 24.48+7.73 NS 26.44+12.86 41.30+£12.64 *
20 mins 20.10+11.38 21.11+6.47 NS 22.13+14.50 31.94+13.29 NS
24 mins 20.10+£11.38 19.35+8.11 NS 17.11£13.74 26.09£11.95 NS
28 mins 16.34+9.06 16.61+7.76 NS 16.47+11.90 20.16+£13.68 NS
32 mins 15.07+8.07 13.08+6.92 NS 13.58+13.82 13.55+10.67 NS
36 mins 14.468.42 11.25%6.19 NS 12.71+11.30 13.35+11.49 NS
40 mins 11.90+8.78 9.45%6.08 NS 12.43+11.64 7.97+822 NS
44 mins 10.35+6.87 7.98+6.23 NS 9.86+12.69 4.98+8.92 NS
48 mins 9.13+6.47 6.22+5.70 NS 7.88+12.36 3.61£6.86 NS
52 mins 6.85%6.31 4.16%+4.05 NS 8.65+11.85 1.10+4.61 NS
56 mins 5.18+5.42 0.98+1.91 NS 6.78+13.19 -0.60£5.41 NS
60 mins 1.60£3.09 -0.03£1.88 NS 7.01+12.59 -0.93+4.84 NS

Delta value(4)t = (cutaneous blood flow after superficial heat therapy) - (cutaneous blood flow before superficial

heat therapy)
* p < 0.05, #x p < 0.01, NS: no significant
MHP: moist hot pack, IR: infrared lamp
TA: immediately after superficial heat therapy
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Table 5. Comparison of delta values(A)t in skin temperature, according to gender difference (unit: C)
MHP(4) IR(4)
Male Female p Male Female p
IA 2.78+0.71 2.99+0.76 NS 2.719+1.20 3.11+1.34 NS
4 mins after 2.67+0.76 3.04+0.57 NS 2.23+1.28 2.88+1.15 Ns
8 mins 2.54+0.88 2.88+0.54 NS 1.89+1.31 2.72+1.00 NS
12 mins 2.45+0.87 2.52+0.63 NS 1.64+1.21 242+1.12 NS
16 mins 2.32+0.77 2.22+0.59 NS 142+1.11 2.22+1.03 NS
20 mins 2.18+0.71 2.07+0.51 NS 1.31£1.04 2.03+0.95 NS
24 mins 2.08+0.77 1.85+0.52 NS 1.20£0.98 1.74£0.98 NS
28 mins 1.96+0.71 1.67+0.56 NS 1.09+1.01 1.51+0.95 NS
32 mins 1.83+0.74 1.46+0.49 NS 0.95+1.01 1.40£0.81 NS
36 mins 1.82+0.63 1.33+0.43 NS 0.85+0.93 1.25£0.93 NS
40 mins 1.73+0.66 1.22+0.47 NS 0.72+0.94 1.11£0.89 NS
44 mins 1.62+0.64 1.07+0.47 NS 0.64+0.94 1.13£0.89 NS
48 mins 1.53+0.63 1.05+0.45 NS 0.56+0.85 0.99+0.98 NS
52 mins 1.55+0.60 1.00£0.54 & 0.54+0.88 0.82+1.06 NS
56 mins 1.53+0.63 0.95+0.52 * 0.40+0.90 0.69+0.92 NS
60 mins 1.47+0.64 0.87£0.57 * 0.36+0.89 0.60+0.95 NS

Delta value(A)¥ = (skin temperature after superficial heat therapy) - (skin temperature before superficial heat

therapy)
* p < 0.05, NS: no significant
MHP: moist hot pack, IR: infrared lamp
TA: immediately after superficial heat therapy
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Changes of Pre-Auricular Cutaneous Blood Flow and Skin Temperature
after Dry Heat Therapy and Moist Heat Therapy

ABSTRACT
Yong-Jae Hong, D.D.S., Cheul Kim, D.D.S.M.S.D.,

Moon-Soo Park, D.D.S.,M.S.D., Young-Jun Kim, D.D.S.,M.S.D.
Department of Oral Medicine and Diagnosis & Research Institute of Oral Science,
College of Dentistry, Kangnung National University
The purpose of this study was to assess the effects of the superficial heat therapy on the cutaneous blood flow and

Two types of the superficial heat therapy-moist hot pack & infrared lamp- were applied to 20 healthy subjects(male:
10, female: 10). For each subject, the two parameters of cutaneous blood flow and skin temperature were measured before

and after heat therapy, using laser doppler flowmetry(LDF). The author analyzed the differences of the effects between

the skin temperature at pre-auricular region.
the two therapies and also characteristics of responsiveness between the two parameters.
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The results were as follows :
1. The two parameters were significantly increased after both superficial heat therapies.
2. Skin temperature showed a maximum peak immediately after both superficial heat therapies, but cutaneous blood flow
showed a maximum peak 4 minutes after both superficial heat therapies.
3. Increased cutaneous blood flow after application of moist hot pack lasted longer than infrared lamp.
4. Increased skin temperature after both superficial heat therapies lasted for 60 minutes, but increased skin temperature
after infrared lamp decreased more rapidly than moist hot pack.
5. Amount of changes in cutaneous blood flow after infrared lamp was larger in female than in male, but no significant
gender difference was found since 20 minutes after infrared lamp.

Both moist hot pack and infrared lamp showed favorable effectiveness in raising cutaneous blood flow and skin
temperature. Moist hot pack was slightly superior in maintaining this effect.

Key words: Superficial heat therapy, Moist hot pack, Infrared lamp, Cutaneous blood flow, Skin temperature,
Pre-auricular region
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