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A Basic Study on the Analysis Method of Thermography
Hyuk-Jae Lee, Young-Jae Park Hwan-Sup Oh, Sang-Chul Lee*, Young-Bae Park

Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Programs, Kyung Hee University
*Dept. of Management Information Systems, Korea Christian University

Background: The basic concept of thermographic interpretation is the thermologic equality of both side in
normal person. But both sides diseases were limited diagnostic values by thermographic interpretation, and this
interpretation does not apply to the case in thermal temperature of each part of body. Nevertheless, the
measurement conditions are not standardized. So, for its clinical applications are extended, we think that the
measurement conditions are considered the individual variations.

Objectives: The purpose of this study is to examine the optimum conditions thermal temperature of the time
period and region are not effected by internal and external variables.

Methods: After the subjects took off their clothes, the filming were repeatedly five times made on duration of

5minutes during 20minutes.
We selected nine regions around acupoints including Yin dang[EN4E, HN1], Sugu[7ki& GV26], Ch'ondol[5RKZE,
CV22], Chonjung[fBrh, CV17], Chungwan[Fjs, CV12], Ch'onch'u[ KA $25], No-gung[4'=, P8], and calculated
based on the utility of R.O.L(Region of Integer) in our system these points temperature. We measured the optimal
time period and region that has little variation of thermal temperature.

Results: The results shows that the optimal time period is 20minutes after undressed, and the optimal region is
the region around acupoints including Sugu[7k#, GV26].

Conclusions: we obtained the measurement conditions were considered the individual variations. And also, this
study offers basic sources for that the measurement conditions would be standardized. Furthermore, based on this
results, we expect that clinical applications using thermography would be extended.

Key Words: Thermography, Sugu[7k#, GV26], measurement conditions
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Figure 1. Flow shart of measurement methods
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Table 1. Skin—temperature of the Filming Regions which Made on Duration of Sminutes during 20minutes.

Region (times) N Minimum Maximum Mean=£Std. Deviation
HNT(1) 18 29.23 32.19 30.2710.92
HN1(2) 18 28.96 319 30.01+0.81
HN1(3) 18 28.55 316 29.71£0.75
HN1(4) 18 285 31.28 29.4810.68
HN1(5) 18 28.6 3115 29.31£0.64
GV26(1) 18 28.19 32.12 29.56%1.13
GV28(2) 18 276 32.15 29.4711.22
GV26(3) 18 27.64 31.01 20.21+0.94
GV2e(4) 18 2173 31.46 20.04+1.03
GV26(5) 18 27.55 30.83 28.7710.99
cvo2(1) 18 28.83 31.58 29.7910.92
ov22(2) 18 28.14 31.24 29.3910.86
cvee(3) 18 27.69 30.92 29.150.83
cvoo(d) 18 27.39 30.65 28.8910.76
Cv22(5) 18 27.33 30.37 28.67+0.73
ovi7() 18 29.1 31.92 30.1920.79
cVi7(2) 18 28.14 31.28 29.49+0.80
Cv17(3) 18 276 30.6 29.06£0.70
CV17(4) 18 27.41 301 28.71+0.65
cV17(5) 18 271 29.95 28.43£0.69
cviz(l) 18 27.76 31.55 29.56+0.81
cvi2Q) 18 27.23 30.92 29.03+0.75
cvi2(3) 18 27.01 30.51 28.61%0.71
Cvi2(4) 18 26.64 29.9 28.22+0.70
Cv12(5) 18 26.6 29.78 27.91%0.69

R. 825(1) 18 28.35 31.01 29.67£0.72
R. S25(2) 18 27.64 30.33 28.98+0.67
R. $25(3) 18 27.14 30.01 28.47%0.69
R. 525(4) 18 26.82 29.05 27.93+0.58
R. 525(5) 18 26.74 28.92 27.7610.68
L. S2501) 18 28.58 31.24 29.64+0.76
L. S25(2) 18 27.55 30.55 28.95%0.70
L. S25(3) 18 27.01 29.78 28.40+0.71
L. S25(4) 18 26.73 29.28 27.95+0.63
L. $25(5) 18 26.73 29.01 27.72£0.64
R. P8{1) 18 26.46 306 29.00+1.00
R. P8(2) 18 26 306 28.90£1.09
R. P8(3) 18 25.82 30.1 28.46%1.16
R. P8(4) 18 25.78 29.98 28.24+1 .12
R. P8(5) 18 25.5 29.83 27.96+1.23
L. P8(1) 18 26.41 30.83 28.88%1.03
L. P8(2) 18 26.23 30.65 28.67+1.07
L. P8(3) 18 25.96 30.05 28.29%1.09
L. P8(4) 18 25.55 29.78 28.03+1.13
L. P8(5) 18 25.37 20.96 27.79%1.28
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Table 2. Mean of Skin—temperature which Made on Duration of Sminutes during 20minutes

Dw::ﬂ?: o t1 (omin) t2(5rmin) 2(10min) t2(15min) t2(20min)
HN1 30.27 30.01 29.171 29.48 29.31
Gv26 29.56 29.47 29.21 29.04 28.77
Ccv22 29.79 29.39 29.15 28.89 28.67
Ccv17 30.19 29.48 29.06 28.71 28.43
Cvi2 29.56 29.03 28.61 28.22 21.91
R. 825 29.67 28.98 28.47 27.98 21.76
L. 525 29.64 28.95 28.40 21.95 21.72
R. P8 29.00 28.90 28.46 28.24 27.96
L. P8 28.88 28.67 28.29 28.03 21.79
Mean 29.62 29.21 28.82 28.50 28.26

changes of skin—temperature
30.50
30.00
29.50
29.00
28.50
28.00
27.50
27.00
26.50
26.00

T t2 t3 t4 t5

|——1 ot 2 2T

fm 7 EFE 8 frz 9 FrZ

Figure 2. The changes of skin—temperature by time periods
t1: Omin, t2 © 5min, t3 : 10min, t4 : 15min, t5 : 20min

3050
| 3000
(2950
| 2900
' 2850
| 2800
2750
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Figure 3. The changes of skin—temperature by time periods.
t1: Omin, t2 : 5min, t3 © 10min, t4 : 15min, t5 : 20min
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Table 3. AT1 and Rates of AT1(%) of Skin—temperature by Time Periods

Region(times) Mean AT rank R. of AT rank values
HNT (1) 30.27 .
HN1(2) 30.01 -0.27 16 0.88% 13 sig
HN1(3) 9.1 -0.30 20 1.02% 20 sig
HN1(4) 29.48 -0.22 9 0.75% 6 sig
HN1(5) 29.31 -0.18 3 0.60% 3 sig
GV26(1) 29.56
GV26(2) 29.47 —-0.08 1 0.29% 1 ns
GV26(3) 20.21 -0.26 13 0.89% 14 sig
GV26(4) 29.04 -0.18 4 0.61% 4 sig
GV26(5) 28.77 -0.27 17 0.94% 17 sig
cvee) 29.79
Ccv22(2) 29.39 -0.40 25 1.35% 24 sig
Cv22(3) 29.15 -0.24 12 0.83% 10 Sig
Cv22(4) 28.89 —0.26 15 0.91% 15 Sig
Cve2(5) 28.67 -0.22 8 0.77% 8 sig
cvi7(1) 30.19
CV17{2) 29.49 -0.70 36 2.38% 36 sig
CV17(3) 29.06 —0.43 27 1.49% 27 sig
CV17(4) 28.71 -0.35 22 1.20% 22 sig
CV17(5) 28.43 -0.28 18 0.99% 18 sig
cvi2(t) 29.56
CcV12(2) 29.03 —-0.53 32 1.83% 32 Sig
CV12(3) 28.61 -0.42 26 1.48% 26 sig
Ccvi2(4) 28.22 —-0.39 24 1.39% 25 sig
CV12(5) 27.91 -0.30 21 1.09% 21 sig
R. S25(1) 29.67
R. S25(2) 28.98 —-0.69 35 2.37% 35 sig
R. S25(3) 28.47 -0.51 31 1.81% 31 sig
R. S25(4) 27.98 -0.49 30 1.75% 30 Sig
R. $25(5) 271.76 -0.22 7 0.78% 9 sig
L. S25(1} 29.64
L. $25(2) 28.95 —-0.68 34 2.36% 34 sig
L. S25(3) 28.40 -0.55 33 1.95% 33 sig
L. S25(4) 27.95 —-0.45 29 1.63% 29 Sig
L. S25(5) 21.72 -0.23 10 0.83% 11 sig
R. P8(1) 29.00
R. P8(2) 28.90 -0.11 2 0.37% 2 ns
R. P8(3) 28.46 -0.44 28 1.55% 28 sig
R. P8(4) 28.24 =0.21 6 0.76% 7 sig
R. P8(5) 27.96 -0.28 19 1.01% 19 sig
L. P8(1) 28.88
L. P8(2) 28.67 -0.21 5 0.72% 5 Sig
L. P8(3) 28.29 -0.38 23 1.34% 23 sig
L. P8(4) 28.03 -0.26 14 0.94% 16 sig
L. P8(5) 21.79 —0.24 1 0.86% 12 Sig

ATI=tn+1—in(n; times of measurement. n=1, 2, 3, 4)
Rates of AT1{(%)=tn/tn+1-1x100{n; times of measurement. n=1, 2, 3, 4)
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Table 4. AT2 of Skin—temperature by Time Periods

Region ! 412

9 T rank] T5 rank | T2-T1 rank  T3-T1 rank  T4-T1 rank  T5=T1  rank
HN1 3027 1 29.31 1 -0.27 4 -0.57 3 =079 3 -0.97 2
GV26 295 7 28.77 2 -0.08 1 -0.34 1 -0.52 1 -0.79 1
Ccvee 2979 3 28.67 3 -0.40 5 -0.64 5 =090 5 -1.12 5
cviz 3019 2 28.43 4 -0.70 9 -1.14 7 —1.48 7 -1.76 7
cv12 295 6 279N 6 -0.53 6 -0.96 6 -1.3% 6 -1.65 6
R.S25 2967 4 27.76 8 -0.69 8 -1.20 8 -1.69 8 -1.91 8
L.S25 2964 5 27.72 9 —0.68 7 -1.24 9 -1.69 9 -1.92 9
R. P8 2900 8 27.96 5 -0.11 2 —-0.55 2 -076 2 -1.04 3
L. P8 2888 9 27.79 7 -0.21 3 -0.58 4 -08 4 -1.08 4

-0.41 -0.80 =111 -1.36
AT,=T,-T1(n; times of measurement. n=2, 3, 4, 5)

0.00

-0.50

-1.00

-1.50

-2.00

-2.50

—e—t2-t] —m-13-11 . t4-tl - 1

Figure 4. AT2 of Skin—temperature by regions.
AT2=Tn-T1(n; times of measurement. n=2, 3, 4, 5), T1: After the subjects took off their clothes, Omin.

AT2 of Skin—temperature |

N
>
w
B
H i

il

Figure 5. AT2 of Skin—temperature by time periods
AT2=Tn-T1(n; times of measurement. n=2, 3, 4, 5), T1: After the subjects took off their clothes, Omin.
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Table 5. Rates of AT2 of Skin—temperature by Time Periods.

Region T Rates of AT2(%)
T rank 15 rank | T2-T1 rank  T3-T1  rank  T4-T1 rank TH-T1  rank

HN1 30.27 1 29.31 1 -0.88% 4 -1.88% 2 —2.60% 2 —319% 2
GV26 29.56 7 28.77 2 -0.29% 1 ~1.17% 1 ~1.77% 1 -2.68% 1
cvez 29.79 3 28.67 3 -1.34% 5 —2.14% 5 -3.03% 5 -3.76% 4
cv17 30.19 2 28.43 4 ~2.33% 9 —3.76% 7 ~491% 7 -5.84% 7
Cv12 29.56 6 27.91 6 —-1.80% 6 -3.23% 6 -4.56% 6 —5.59% 6
R. S25 29.67 4 27.76 8 —-2.32% 8 -4.05% 8 -570% 8 —6.43% 8
L. §25 29.64 5 21.72 9 —2.31% 7 —4.18% 8 -571% 9 —6.49% 9
R. P8 29.00 8 27.96 5 -0.37% 2 -1.88% 2 —2.62% 3 -3.60% 3
L. P8 28.88 9 27.79 7 —-0.72% 3 —2.02% 4 -2.93% 4 -376% 4

Rates of AT2(%)=tn/t1-1x100(n; times of measurement. n= 2, 3, 4, 5)

250
200 |
150
1.00

0.50

0.00
te-t1 13-t1 t4-t1 t5-t1

—~—lolg w-2FT  GHE - ANE -# 5B e-6FUF —— T HUF ——BREF -9 HED

Figure 6. The absolute value of AT2 of skin—temperature by time periods
AT2=Tn=T1{n; times of measurement. n=2, 3, 4, 5) T1: After the subjects took off their clothes, Omin.

tE Sdez & 2rHEE

0.00%
-1.00%
-2.00%
-3.00%
-4.00%
-5.00%
-6.00%
-7.00%

——12E @23 3HE 0 4TE —#—5%58 -6 UFE T HHF —=—8FLF Y EET

Figure 7. Rates of AT2 of skin—temperature by time periods
Rates of AT2(%)=tn/t1-1x100(n; times of measurement. n= 2, 3, 4, 5)
T1: After the subjects took off their clothes, Omin. Rates of AT2(%)=tn/t1—1x100(n; times of measurement. n= 2, 3, 4, 5)
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0.00%
-1.00%
-2.00%
-3.00%
-4 .00%
-5.00%
-6.00%

R R

-7.00%

—e—t2-t1 —m— 13-t

Figure 8. Rates of AT2 of skin—temperature by regions
Rates of AT2(%)=tn/t1—1x100(n; times of measurement. n= 2, 3, 4, 5), T1: Aiter the subjects took off their clothes, Omin.

ZMoE B 2EHeY

[T

700%
6.00%
500%
400%
3.00%
2.00%

| 100%

. 000%

t2-t1 t3-t1 t4-t1 t5-t1

Figure 9. The absolute value of rates of AT2 of skin—temperature by time periods
Rates of AT2(%}=tn/t1=1x100(n; times of measurement. n= 2, 3, 4, 5)
T1: After the subjects took off their clothes, Omin.

Table 6. Mean Variation of Skin~temperature by Time Periods.

Times 1 2 3 4 5
HN1 30.27 30.01 29.7 29.48 29.31
GV26 29.56 29.47 29.21 29.04 28.77
Ccv22 29.79 29.39 29.15 28.89 28.67
o7 30.19 29.49 29.06 28.71 28.43
cvi2 29.56 29.03 28.61 28.22 27.91
R. 525 29.67 28.98 28.47 27.98 27.76
L. S25 29.64 28.95 28.40 27.95 27.72
R. P8 29.00 28.90 28.46 28.24 27.96
L. P8 28.88 28.67 28.29 28.03 27.79
Mean 29.62 29.21 28.82 28.50 28.26
Variation =0.41 —0.39 -0.31 -0.25

118



)
g

=)

2|

=

ChEhetol T Ekate| x| H9M22 (20061 12

The Journal Of The Korea Institute Of Oriental Medical Diagnostics

Aol A

Z

|

o]
pSe

V. & &

L

RN

Thermography

TR DT T ETE RN T RNBET PN E® o T W =R R i
P BaRT o dTw, T ERTY mF Eo o LME
- ST A S J o TR R 2w " L
< ﬂuaﬂﬂ% o B oo o) RS B T o S X ) -
ohTE N G Tl T HeY T CwE N XL e EE 9
Mo Hfﬂﬂlmxﬂwmoﬂo . o P‘MMi,ﬂﬂﬂog MZ.MMMHE o 5, 5
erdlomp sl X Pae W mAw S g b
s AN _ Py p R Er s R o TE®o F @
Tws® T e kwlhTE D %ﬁﬂn%m«% o B0 o
ﬂ_%ﬂwﬂm@ﬂwﬁﬁx%frW,?WAM mo%ﬂﬂowmgﬂr.mm_%wr
o ’ jruze] o] Tr = - s 0 I
S FETIREEATE P DE LT RS ERY
‘ i " K %o = <
2R, Z0EPzE, T NITE SRTAEEs sy
- 3 = "o e XYy T
%wﬂﬂ%%%ﬂﬂ%%%ﬂ&%%%ﬂ mﬁﬂ@%x?ﬂmﬁuw/w
R I T K= — 0 7 = ,,WJr
b DL ER NIy LEECIEL ERT
To.px . ®me LBy e g TR RTMW D )
W o~ w B B oF o WOR T O3 ™ o g~ .05_6% anﬂTmor
BT Mo N®mE RN ETTT BB RS o sk E N = o
THERB T FTHETIMs R [EAE BEwg
o o - jut g 0 { . o @™ iy
N DAEHL dumﬂa%ﬁi Woiéafidmhqﬂwrw\wc_o% OTwloﬁ
wEIEn® sExTw EERITSLET BT ew LTS
ﬂ;Urﬁﬁmf% mom T "ol BV = P E 9 ER o S o
1 T = BF oo B 2 N e B — = @
I o ol LW g M oo oy &3 e
T X T oo E oyl R F W oarg M
O3 To o a ™o Wy Ko b SR
ﬂuﬁnE e ﬂﬂﬂnz#oo_u mLtﬂhooEﬂ eTﬂ_rmo%olﬂnﬂﬂﬂT ﬂrﬂu_ﬂEom
Pl gd B EENT A PR oo g r e g 2 X 25 8
TomEBET TN B ST Pl g Nl % g
Rog M T B9 g o ovi T oo N OF gy R N B o R0
TURE o B ok ode sl _ EUErTUEs D ST
Fag_RLiow TN LaduTFRLX FEL®E LTS
=TT, R i R N o e & t
o mﬂLtE E.#EL oy o) N Tﬂm_'l_%zt E,*Mﬂ&koqq,A Ta,_wto.
st S gl mwer I NTa g Tl EC
W R B 8 B W By e R R e
ek rE e R S V- RSt I - ol
BH T m T H R R R e T E T N ok m e oW L U
THEITHMeW HFIFT FREATHP®SIT PR BEN

Sl
119

k

=

stiv.

4 o2l oshE, IR

i

S

ez

4

h, i, ERAE, BRIR, A%

=)

KE, KRR, |

al

1

)

/E]—

0.3Ce]
1.0Co)dd uf ow]7}

[e]

Ru

Uematsus"&
20)

=

[«

o4,
Harper



ThermographySl =410 28+ 7| £

ol
=

shal glew, ol2H HR7t EYstA
oleg iEsRme] AWt E o

i
T
o K o
§ol:o
o &
32 £
RUN

2ol Wakd FAY 5 it
ol me LSRR WT BAE =9
A3 gl wReh ek wAgle]l AR
LTE §A5 Pg o el g ok
B8PS AR AEEE A48 b9
o}

i
1 o reo

Rl sy
oL iy
= i
10 rlo ot

Q‘L
o
o
(L=
N
4
o
lo
>
X
2
w2 =

o
Bii
ol
—H

=]
Abol, 1083} 158 Alo] 15%3 20
4

, Theos BEEi 247 083 58
Atolo A &xako] —(0.11°C, 25w sleko] 0,
37T%E AT}

ke)

oo A —0.34C, 083} 158 AloldlA —0.5
2C, 083 208 AlolelX —0.79CE RE
AZEROl A 7S A, xw stk glojA
T KB FHelA 0B 58 AloloA
0.29%, 0&3} 108 Alolo A —1.17%, 023}
155 AlolollA —1.17%, 0&3} 208 Aol
M —2.68%% RE AN g FA U
Epsith. o]e} Zo] Thermography Z4A] Al
ol wet 2E7F 7 AA wEe B9

120

AAHoZ g A 2wt Wl A
e FHE At HH PAE kEK T
A2 vehg,

KB F9e) RE7 P AA Bl E
Aelomt =Po] e %o 3

X0,

o
-
)

SHE dE2 A diFa Qo] e 79
o Higte] X271 JA HojA= o= AR
Agh FHER FARGRE o A2 o]fE K
oA e 7ol dFS M A ew &
T AL ez AztAr

AF= Al A7t gz v

EERTA
FTaste, dAE A9 243
o syl A, F2 AR
e A=E WMIAA AR
24 FAAMWE F
fFAeES 243t o AE2:=
F2d8Fo A Ee wek A
3 Solx Wested A5 WEeta g
g, I FIX% AFEH s27 s 7
Alskel lojA AAe )Ae) dage
w ol2w} ) qes TR

i T
Lo =
Lo
L T

e &

g] %H]—/\% =z
[e]
[ W

ol [0
of¢
=i

fo
)

e o O o S P of (TS )
ng
g

)

(
V)

O

mO
200§ N 2 o (B OH1 o2

iU e T (o A I T - -



Cyehetol ZIEHer2| K] M9a22(2005 124)

The Journal Of The Korea Institute Of Oriental Medical Diagnostics

=5 aha
= Akl A,
Bfell A AE 24+
1T, §5% 60+10%] S24AAX &7t
o

2%
, &2 Therm

T oo
¢
H
il
Do
S
giis
©
oz
ol do
)
ol
Reid

2 AA A 2o el A] 20837 Al 220l
A3mE sho 9Haglow s wsty
S AREEE AT Aol S
. olst Zo] ofef A7l APHAYES dvn
M, Aol Aol o AR, diFE &8
AP 168 F2 20807 dt9 #gsta )
Hska e

ool ¥ AN BUALGAA Y AXL
% W Mg e A4 HAANuE
TR A, A Al mhE HResd
BE FSolA 1589 208 Aole] LEA7}
Vg A vebdeh, Aage] F 248 A
4 YFEEAE 087 58 Aelolx —04

158 Alolol A —0.31°C, 1583 208 A}olo)
A -0.25CE vepsrt vkl SAAZHE 20
i oo R & A 2he o A zolx
dojx| Ao}, 1587 208 Apele] 2xjo]
%l 0.25CE 7IAea @A oldl olmz I
ol 32 & w7t glvta AlmEh

+ AT Ve Awere ses g
A5dFe WMEE By d7udas o
Aztom =24 S4el veel & & sle
ArE vhdste s Al=gvs dHM 9ot
AT ®E| g5 o8 we JAdAE S
Hop gE Feleh AzieM e e o
T7F ekt Alnd,

o B 0 B I R A I = i
Thermography S W Ao =n, AFLS
T7F FASAT AAUR-e o8 WHEE
o8 g geks AA wE HAHo FAA
el B2 Fate Azt EAE uH S
SAZAE dolEyt UeH g2 23E o

H

-0.08C, —0.34C, —0.52C, —0.79C

AU A AT, LEmsie] glojA
—1.17%, —1.17%, —2.68%= H
A =

k]
v
ot
e
%
lo
—u
o
rir
S
ko)
St
4
el
fl
W

3. ANEe] & =" APE HALERE
= gl & 1583 208 Alo]dA —0.25C
2, RE FA 1587 208 Ao]e] 2%
247) 74 AA et

4. &% ThermographyE o|-&% AE2
EAATAM KR FHek 2o ¥ 208
qe e AE VEAEE &8

tlo 1

&t

O

121



Thermography®| FAIH0| 28t 7|27

NS

1. Feldman F. Thermography of the hand and wrist: Practical
Applications. Hand Clinics. 1991, 7: 99-112.

2. Feldman F, Nickoloff EL. Normal Thermographic standards for
the cervical spine and upper extremities. Skeletal Radiol. 1984,
120 2365-249.

3. Uematsu S, Edwin DH, Jankel WR, Kozikowski J, Trattner
M Quantification of thermal asymmetry. part 1° Normal
values and reproducibility. J Nerosurg. 1998; 69 562-555.

4 AR, f-24, o9t Trigger pointell ek AFH KNG &
gike] BRY B el Be EFE 1991, 15 527-533.

5. AEE. Thermography®] EFY FRIEA. AEREIEHEeR
2000; 4(1) + 32-42.

6. Bongard O. Bounameaux H: Clinical investigation of skin
microcirculation. Dermatology. 1990; 186(1): 6-11.

7. So YT. Olney RK, Aminoff M]: Evaluation of Thermography
in the diagnosis of selected entrapment neuropathies.
Neurology. 1989; 39: 1-5.

8. Thomas D, Cullum d, Siahamis G, Langlois S. Infrared
Thermographic imaging, Magnetic resonance jmaging, CT
scan in low back pain. British J of Rheumatology. 1990; 29:
268-273.

9. Uematsu S, Edwin DH, Jankel WR, Kozikowski J.
Quantification of thermal asymmetry. part 2: Application in
low-back pain and sciatica. J Nerosurg. 1988, 69: 556-561.

10. 37, 2hegsll. Thermography) EEEN ERIER Biste.
KEaBE et 2000, 41 : 43-50.

11 R, 282 837 92% A 435 7FH
Thermography2=7. T3+ A174e| 918k %] 1993, 22 71-82.

12, o)A, 7T S 3lg Rty £3E FUAE H9H

A B8] A. 2001 10 4953

13 o1&%, A5, A3A. 424 <JHnpjelA Held ALY
Hyom Hrieh H9a7%E Agy A4EH O Addds
34, 2001 1: 58-61.

14. Kim YS, Shin HS. Thermatome of the Lumbosacral Nerve
Roots. #4lel%, 1994, 3: 29-36.

15. Chan FH, So AT, Kung AW, et al. Thyroid diagnosis by
thermogram sequence analysis. Biomed. Mater Eng. 199, 5
169-183.

16 ¥7)%, AAY, A, AN, Foldd, A5, 253 g
&59 43438 dEEgs 4

T 2
Thermography o] H] 3. t)ekA) &o)skg] ], 1993; 17: 42-50,

122

7}, gk A4 9)3erE] A 1991 20 528-532.

18 Goldmann PH, Murphy MG, Siltanen GI, Kelly MP, Rucker
L. Normal temperature asymmetry of the back and
extremities by  computer-assisted  Infrared  imaging.
Thermololgy. 1996, 1: 195-202.

19, Uematsu S. Thermographic imaging of cutaneous sensory
segment in patients with peripheral nerve injury
skin-temperature stahility between sides of body. ] Nerosurg.
1985; 62: 716-720.

20. Harper CM, Low PA, Fealey RD, Chelimsky TC, Proper CJ,
Gillen DA Utility of thermography in the diagnosis of
lumbosacral radiculopathy. Neurology. 1991; 41: 1010-1014.

21 AN, ke, oA, /el B5E Thermography 2
Al 98 AELESA. chEAZeIets] A, 199%5; 19 425-430.
2. A 23 e AEsts el 2 9 2SARR 1992 11

4

23. Kunithiko Mabuchi, Hirokazu Genno, Kazuo Matsumoto,
Tsunei Chinzel, Iwao Fujimasa. Autonomic thermoregulation
and skin termperature © importance and role of deep body
temperature in the determination of skin temperature. The
Thermal Image in Medicine and Biology. (K. Ammer, E. F. J.
Ring eds), UHLEN VERLAG VIENNA, Vienna. 1995; 12 129.

24, W E AL 88)71E AA-FgAA

%, B EEs QA sed Ags A9 et 2
A, daPdAEA. (FdETiet 127-134

6. AEE. FIAAE o8 AN AEEdY & A

A A, 2002 2(1): 9-15.

ne



