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—{ Abstract |

Clinical Study : Effect of Acupuncture on Digital
Infrared Thermographic Imaging(DITI) in Frozen
Shoulder Patients

Kim Kun-hyung', Lee Ro-min!, Nam Dong-woo'?, Kim Jong-in', Lim Sabina®, Lee Doo-ik?,
Choi Do-young'?, Lee Yun-ho'? and Lee Jae-dong'?

'Department of Acupuncture and Moxibustion, College of Oriental Medicine, Kyung Hee University
*Research Group of Pain and Neuroscience in Vision 2000 Project, East-West Medical
Research Institute, WHO Collaborating Center, Kyung Hee University

Objectives © To ohserve the effect of acupuncture treatment on Digital Infrared Thermographic
Imaging(DITD) in frozen shoulder patients.

Methods : 17 voluntary patients received acupuncture treatment on LI15, TEl4, GBZl and Master
Dong's acupuncture points, Shin-gwan and Gyun-joong, twice a week for 4 weeks. The patients were
instructed to practice self exercise during their daily lives. Evaluations were made before treatment, after
1 week of treatment, after 2 weeks, 3 weeks and after 4 weeks of treatment. Constant Shoulder
Assessment(CSA), Shoulder Pain and Disability Index(SPADI), Range of Motion(ROM) and the patient’s
satisfaction concerning the treatment was measured by Visual Analogue Scale(VAS). DITI was
measured before treatment and after 4weeks of treatment. The obtained data was analyzed.
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Results

CSA, SPADI VAS, adduction and extension showed significant(p<0.05) improvement.
Abduction and flexion both improved after 4 weeks of treatment, but the improvement was statistically
insignificant(p>0.05), DITI showed improvement but the improvement was insignificant(p>0.05).

Conclusion : 4 weeks of acupuncture treatment significantly improved CSA, SPADI, VAS, adduction
and extension in frozen shoulder patients(p<0.05). The improvement of abduction and flexion after 4
weeks of acupuncture treatment was insignificant(p>0.05). DITI results improved after 4 weeks of
acupuncture treatment. But the change of thermal difference was insignificant(p>0.05).

Key words  acupuncture; frozen shoulder; Digital Infrared Thermographic Imaging

I.A &
Aze sl BEgadeSynovia Merrbrane),

(o]

rkfz

FABiceps Tendon) ¥ F9zAL A3}

ggste] dyzA AF FFNE o)
Fozl ol 400 oFd JehtA 60t
1744 74—‘7'~H°1] TEI} TEHNE FLToR

}% Azt 19349 Codmanoll 93} £=
Ade 524 £5A%E Yehie §
lgﬂﬂ&";zﬁi” Al #H3Y Ao
% AR EAH oz Aol 24
27, 34 M%o\s, HAFAE, T4
s A4 o, BAYIBAFIAY, dBFL
Axd, 442e oy 502 &40
9}48. A oA e ST A o

o M
e
n]o rO('

2 X
X,

2 F S 2 A k2 e ol O lr rlr o2
)
o r‘

fo ©

/‘\:}

og ualy goupid g
qAle TEL= °§_ 710e AT A
5 dste] wme 3Eo] PQsirh

HEBNOZ WKES B B, BER, W

2 [ oX
1ot o o

BR o2 B HiE & WEHE KBS

= EBEES 5ol AT BRE FH =ML
Br&HES, LhEel MU, dibEstel HM, Fiel faEol
PAEE fHo) Wald A2 wEel A 8o
Uehte Agolth AAL B, £ & SV %
of gEEsol LASAY NI BEel EzEolu ~H
2 Je mumfERel RS ZAFAY 4l o
& Tl Bl o) TAEd @ £ AP

220

A¢ALe A FAA MY 7tege #e T
249 LipgEst 2 o BREEE g1 golA
o] BobA st QA FolA M USo 2 BRI
9] e B2 WEE ez lod AAl 44
oA WS ol A F & A% F9 shtolr

Ad ZGFgre AA 9 AFRHAA LA Q%
o BolA 9 4 TAEH ol T B¢
AAAEZ o) A9 o442 s}
Ao 2 1956\ Lawson™& evaporography & ©
stel %9 BAN Hgoz BABTIY oD
1 % 19803} 1982439 Pochaczvsky 57 Wexler™
e AAANEEYACT)E o83ty FAYEFS
del §83e pusgich E£F 19859 Mills”
< 8FAYEAS Bl JolA A ReEE T
o 25 Aolg AU 1 ALEE o

oo rlr L M o-

—-J

ruE: ot > rf

- A(Liquid crystal) o882 vlAg AEHAgt o

Hx 2an AMSIRE AFEH YN 29
(Digital Infrared Thermographic Imaging DITI)
o] 75} o]gHm Yt}

oo o8t 0|29 FE ML 'Hu Hikolet &
o 3} #He A2 n}%ﬁ By To g g
#z Aasted F28 247 9dn
B g faf it BBRRRIS BRI 5
Bl EAIEele st ERET BvES) V12dEE
AvstAr,

B AFAME QAAd UE 2 xz7t "M
AEBGo) HAE JFL YolRE 7|2 ATE A
P72 20063 54 25 99744 AFNS

Ho 29 1799 #45 of

NEe AAse pEd ARE

Hoig B& gy
dog 437 YA
nas= H}OIE}.



A g7t SAAEAR) 829 A9 AE

29l vAe 9%

-
I. a5

1. o5 oAt

gate] B FEFUNA G A9us: 9 A 39
89 EF0A #Fu Z JAE B olFoiRdh
20061 54FE 947 AAAFRR G Hdd 3
U 179028, 1:9)% didez st 2449 o
EAY S8 53 2 BEFS 3h5tE xS
Ao g o, JdddTFE Agsr] A IAs
NA AT BX3 WS A3 st YA
Yo g3t FAME e T AP FHojatA sy
o 2 A #3 2E AR AEoad JaHA
H$ Y 3(IRB, Institutional Review Boards)ol|A 4]
9], A& T2 FT APk

2. TgAe| MY 7=

FAEL oy HAE vl 3 daAga AW
A WAL AAE AAEi ged st
BAES AT iR AAsY O 4 AY
o} Vs v ¥y d4F & wpapdEkE &

= &

L@ 554, 5%
Y 259 $H ARl Jk A, @ o] B5o
gom BEoZ T 4 gk A8 AU

3. Mel7|&E

cheol Agate AL A
78 o) &4 4 2% BAY
7]

AR BAETE 328 4570 AARE AT,
Brhst BHTE 036 Asa,
(L15), BE(TEL4), EH(GB2D) %T% =
3 03em, 2ol demsl £HRIEA%S) HEYRT
AR

o

5. gXtel &7t

Fate] A F3 o HUME 8 AE A
%9 CSA(Constant Shoulder Assessment) score™,
SPADI(Shoulder Pain and Disability Index)"?,
VAS(Visual Analogue Scale ; X8 T&%) ROM
(Range of Motion) 5& 944 A& A, AR 15 ¥,
AR 27 S ASE3F F Y AT TR F F5
3 Wlelsitt  DITIDigital  Infrared  Thermographic
Imaging) AAke SIR25 ¢ 23 do] g ¢
=7 dom AuFrE 9As F2(19~207T) 3
AR A AAEAT. AE AFR A7 45 F BA
o] AFHF-E st AT 2EE A4

=]
=4 e

M

6. A

57 £4& SPSS 130 for windowsE AFg3}hod
CSA, SPADI, VAS, ROM % DITI XX & 717+
g2 HwaEr] A8t one way ANOVAE &3}
Ak BAH FoA 71EE p<OBE fFolsittar ik

E
oL

THF

56.35+7.474) ]Oi
2+3267H%°] At

239 #2173
]

3, % 71 4 ESERRC S

Wzl #x7b 89, oz} Fxprp 9oz zhzt 47.1/)
o} 520%9] H|&< AT LA UL AFE
A3} B9 149, 94 T 19 AAA 19, 48 1
Moz 77t 82.3%, 59%, 59%, 59%% Ak
2o HZo] 10WOR 8%, $Zo] THOR

12%% AT CSA B 3300412810130
o, SPADI 44 4471+1833019Th. ROM 259

221



The Journal of Korean Acupuncture & Moxibustion Society Vol. 23. No. 5. October 2006

- Table 1. General characteristics of frozen shoulder patients at baseline -

No. of subjects (%)

(n=17)

Age(meantS.D, years) 56.35+7.47
Sex

male 3(47.1)

féemale 9(52.9)
Cause

idiopathic 14(82.3)

trauma 1(6.9)

neurogenic 1(5.9)

excessive use 1(56.9)
Lesion

Left 10(58.8)

Right 7(41.2)

Duration(months) 4124326

CSA 33.00+12.81

SPADI 4471+18.33
ROM

Abduction 121.18+41.21

Adduction 12.94+8.49

Flexion 150.59+28.83

Extension 2588+12.78

35 A 12118+41.21%, WA 1294:840%, 23
15050+ 2883%, AW 2588212782 AWt
(Table 1).
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Table 2. The change of CSA, SPDI, VAS and ROM at each evaluation period before and after
acupuncture treatment in frozen shoulder patients

Genotype Before treatment — After 1 week After 2 week After 3 week Otlrl;glnoe rrlltth
(n=17) treatment treatment treatment (n=17)
CSA 33.00+12.81 35.88+11.80 3753£12.45 40.82+11.27 45719.82
SPDI 44.71+18.33 36.29+17.20 34.18+19.01 31.12+16.32 27.35¢13.72
VAS - 2.76+2.68 400£2.53 4.88+2.50 553+2.13
Abduction 121.18+41.21 130.00+£32.60 132.35+27.96 141.76£24.04 147062494
Adduction 12.94+8.49 16.47+9.96 17.35+752 18.82+8.56 2353+12.72
Fexion 150.59+28.83 155.29+18.07 158.82+15.77 158.82+17.29 158.82£18.33
Extension 26.88+1278  40.00+1061 45.29+7.17 45.83+7.12 45.29+6.243

Table 3. The change of CSA, SPADI and the significancy at each evaluation period before and after
acupuncture treatment in frozen shoulder patients

Mean difference Mean difference  Mean difference  Mean difference

after 1 week after 2 week after 3 week after 4 week
Before treatment

Genotype (n=17) treatment treatment treatment treatment
compared to compared to compared to compared to
before treatment before treatment before treatment before treatment
CSA 33.00+12.81 2.88 453 782 1271
p value - 0.951 0.790 0.298 0.018
SPADI 4471+18.33 -841 -10.53 -1359 -17.35
p value - 0.603 0.378 0.147 0.031

using one way ANOVA, Tukey HSD, p<0.05.

3. CSARF SPADI Hisle| EHM SolA Aoy A FAH Fo94L dATHP>0.00). 4
F ¥ 173H-e] Frkste fAT sde] #AHS
CSAS} SPADI W3te] FAA frojd & dotry) THp=0.031)
Aol Ag A FAHYE V¥R N5 17 F 2F
k-3 * 5 = & = 1o
s AR EE AT IAISE axp oime wsie] SAH Rely
CSAE A& A Hi 330044 A8 15 3 9 VASZ ZA4d 2 wEx wste] 44 f9
TEe 2837t o BAA ozt Qg e dotry] A8 M7 1F F 3% E NFez
(p>0.05). 257 § 4534¢] F7hsldon, 35 ol AE 25F, 3%, 4% 49 @& 47 5A
7828 st o 9A BAA fAde glslch Aoz A tHTable 4).
4F F 12717 0] Z7kste] {23 mao] BEHY VASE XE 1F & 3 2763744 Mg 27
tHp=0.018). T e 124 Tt oy BAE ourt ¢l
SPADI= A& & Hi 4719404 A7 157 Hp>0.05). 35F ¥ 2124°] F7tstden, SAA
HEHS 841 Zadtdoy SAA ue fdct ool vehdrl Ao p<0.05). 457 § 2773
(P>0.06). 25 ¥ 1053%°], 35 o= 13593 7 o] Z7tstel Fog o]l BAH ATHP=0.004).
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- Table 4. The change of VAS and it's significancy at each evaluatlon period after acupuncture treatment
in frozen shoulder patlents

VAS Mean difference Mean difference Mean difference
Gerotype after 1 week treatment after 2 Week treatment after 3 week treatment after 4 week treatment
(n=17) compared to after 1 compared to after 1 compared to after 1
week treatment week treatment week treatment
VAS 2.76+2.68 1.24 212 2.77
p value - 0.481 0.049 0.004

using one way ANOVA, Tukey HSD, p<0.05.

Table 5. The change of ROM and it's significancy at each evaluation period before and after
acupuncture treatment in frozen shoulder patients

Mean difference  Mean difference  Mean difference  Mean difference

Before treatment after 1 week after 2 week after 3 week after 4 week

Genotype M=17) treatment treatment treatment treatment
compared to compared to compared to compared to
before treatment before treatment before treatment before treatment

Abduction 121.18+41.21 8.82 11.18 2059 2559

p value - 0.919 0.827 0.301 0113
Adduction 12.94+8.49 353 441 5.88 1059

p value - 0.822 0.670 0931 0.016

Flexion 150.59+28.83 471 824 8.24 824

p value - 0.960 0.758 0.758 0.758
Extension 25.88412.78 1412 19.41 20.00 1941

p value - 0.000 0.000 0.000 0.000

using one way ANOVA, Tukey HSD, p<0.05.

5. ROM ®i3le| A& welM Flexion® A& A HF 15059544 2 13
3 gGage 471 7o EAA 9uiyl 9l
thp>0.05). 23 ¥ 8U%7t Z7tslgen 3F %
47 & BT 8UE Z7P7F AFHUAT GA B
A F949L AAH>0.05).

Extension X8 A #H# 53BT4A A& 15
T gyl 1412 FUHIAeH BAHcR {9
SIATHP<0.05). 25 ¥ 1941%, 35 Fd+& 2000=
S8 2718 RYHp<0.05). 457 & A8 Ao H
3to] 194159 #9Hp<0.05) - HJou} A
g 3% ¥ BokE 0599 Zavt #EEdc 14
3o 3759} 4559 2GRS vug AH 5AF
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ROM ¥i3}e] BAA fFoAAHE dolrnr] 93]
2 A SHRES 7R XE 1F £ 2F § 3F
T, 47 o A" & 47 SAHcE B8
$AcHTable 5).

Abduction® X2 A HT 12118%lH X3 1
F 5 HEge 3 Mg oy EAA ouy)
UATHP>0.00). 25 F 11.18%=7}F F7lsllen, 353
FTol= 05957 271891 4F Toe B550E =
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T Jo e 33% F7HEoY BAA guje
AHp>0.05). 25 ¥ 441%, 3F Fo&= 588% &
7t o 9Al BAH F948-E A tHp>0.06). 4 .
55 005 37489 fol@ sdo mamgg O DTl Hst
(p=0.016). DITI= A& A% A 45%, 238 2ok
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Table 6. The diagnosis criteria of DITI when comparing temperature difference between local lesion and
opposite area before and after acupuncture treatment in frozen shoulder patients

© Genotype DITI results
Excellent Much improved AT. (AT<027C, nearly symmetrical)
Good Improved AT. (0.2 <AT<05%C, 5 decreased AT)
Fair No interval change
Poor More hypothermia compared to pre-treatment.

Table 7. The number of patients according to the diagnosis criteria of DITI in frozen shoulder patients

Genotype Number of subjects (%6)
Excellent 12 (70.6%)

Good 1 (5.9%)

Fair 4 (23.5%)

Poor 0 0.0%)

Table 8. The temperature difference between local lesion and opposite area before and after acupuncture

treatment in frozen shoulder patients

Genotype No. of Subjects Mean p-value
_ Before treatment 17 0.22+0.16
After 4 weeks of treatment 17 -0.07£0.14 0570

paired t-test.
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