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—~ABSTRACT —

This study was done to determine differences in effect of postoperative pain control in pa-
tients receiving auricular electroacustimulation vs transcutaneous electrical nerve stimualtion
following total knee replacement surgery. Thirty-one cases referred to physical therapy de-
partment after treated by total knee replacement surgery by orthopedic surgery department at
the Pohang St. Mary’s Hospital from January 1993 through June 1994. Of 31 total knee re-
placement cases, 13 cases were auricular electroacustimulation group, 11 cases were
transcutaneous electrical nerve stimulation group, and 7 cases were control group.

The results of the study summerized are as follows:

Thirty —one total knee replacement cases(male in 12 cases, female in 19 cases), ranging in
age from 34 to 61 years(mean+SD=49.90 7.56) with diagnoses of degenerative arthritis(20
cases), rheumatoid arthritis(9 cases), and other(2 cases). In auricular electroacustimulation
group, there was a significant change of pain intensity, unpleasantness, and active range of
motion after treatment(p<(0.01). In transcutaneous electrical nerve stimulation group, there
was a significant change of pain intensity, unpleasantness, and active range of motion after
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treatment(p<0.01). In control group, did not show significant pre-posttreatment differences in
pain intensity, unpleasantness, active range of motion(p>0.05). The mean change in pain in-
tensity and unpleasantness, active range of motion from pretreatment baseline for the 3
groups. Auricular electroacustimulation group showed the large magnitude of increase in pain
intensity and unpleasantness, active range of motion when compared to its own pretreatment
cycle. Transcutaneous electrical nerve stimulation group showed small magnitude of increase in
pain intensity and unpleasantness, active range of motion when compared to its own pretreat-
ment cycle. No significant changes were observed in control group. Highly significant differ-
ences in pain intensity, unpleasantness, and active rage of motion were found using an
ANOVA measures between treatment groups and control group(p<0.01). The squares correla-
tion coefficients of pain and function measures pretreatment-—posttreatment differences for
each group. In treatment group, there was significant correlation between pain scale and func-
tion{p<0.001). In control group, there was no correlation between the pain scale and function
(p>0.05).

The continuous study is needd for many interesting issues of auricular electroacustimulation

in new future.

Key words : Postoperative pain Auricular electroacustimulation, Transcutaneous electrical nerve
stimulation, Visual analogue scale.

Xt | I.M g
1.4 2 Eg ¥ FU(physical agent)& o|&% £
I, A7y A5 YAlE GAAYREY O e #e
m |rds T Atk ¥Ad (primitive human)E& 253

I tidatel dwrd 54 o2y A¥EHoz AAA EAste 93

2. qate] 1dy 84, & AMEY &2 HH A (rubbing),
3. 7€ F AT - 29 9 TogAY A AFolY AR AAL B gAY, HE

A= ol &l Y E& ol&3toq BFE HEAN
4. Group® 7z FR 5] HUF TH(Keele, 1957). AFHAte L@ g4 n

5 Groupd Z FAEFY ARH - F & dziy A o2/nA Z AgEE 3
A 2ol o f# Ada AL g ¥¥E /4 &

6. Groupzt zZt SHZEY ABH-F ¥  on, B3 FUL o)4&FT FFAE8E 194
3} ¥lm 7lel EMEA FAE AAE HolA HAUG

7. Group® HAFEIT ARHF UHF  (Krusen, 1941). T EoMEAN FZ=A
o] @A & FFo= Y3 FUE& ol &3 XY

N. 1 2t 2 ZA 9 Ad7]4 7 A= (transcutaneous electrical
V. 3 2 nerve stimulation, ©}3} TENS), & 7] 3 (electr-
AnEH oacupuncture), A 7]73 8 2} = (electroacustimu-

lation), =] Al A F A7 2 2= (microcurrent ele-
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ctrical neuromuscular stimulation), LASER
o] Aol tieksiA UYddl HRFHo A
ot ol&l %k A3 S Melzacks Wall(1965) 9
FEZRHo|E ZAE £ AYAVNNAAFA
27} Al ALEH7] AJRE olF 2A3 H
Ak AHAZAAZAFI 2EE dHAA
A} (external neuronal stimulation)g& oj&3%t
FEZE7AY 4T FF A A& #4E
HAEA 7= rldslgel. 22y} Nathani}
Rudge(1974), Erickson %(1979)& #A 547
ARAFT F Uede AEH FF2EEH
g BE3 HEFEE AHH. Wall
(1967)& FEH¥AA =H2H(brain stem) &
o Ael stPFAAaF] THeE AMNGRLS
™, Reynolds(1969), Mayer®}t Liebeskind
(1974)= SPA # A (phenomenon of stimula-
tion produced analgesia)& A sto slg)Ad
A} 2 A A A} (descending inhibitory control sys-
tem)e] EAE ZFHEA FLH A BF
Z % Al (pain modulating system)d] g |+
= JyAlA o}HE A (endogenous opioid pep-
tide)g Eddsd FaE AU HUo
Hughes %(1975)¢] pentapeptide® T4%
enkephalin(Enk)& W73t endogenous pain
control mechanismd] WE A7 AR A
Heen, 1 ¥ A% 4 B-endorphin, dy
norphin % o8 9 WA otHEHe] BH
Hol olo] did FBAHE o FUAH HA
A olHEHY endorphing #(Liao2} Wan,
1976; Pomeranze} Chiu, 1976; Reichmanisg}
Becker, 1977), AW —17x AHHAIAA
2= (Sjolund %, 1977; Sjolund¢} Eriksson,
1979) Foll olgted E¥j7k F7HE £ Aok A
A B o) g A A F (hypersii-
mulation)& ¥ 7+7] A (brain stem mechanism}
& 84338 H5-FELE T ALGAAA o
Al 57 Ak (Le Bars %, 1983). A€§ A
A of E593 @42 HBHEA A
central biasing mechanismo. 2 ol3lxo] it}
(Melzack, 1971, 1973). 3 E& A7 % (Kaa

S

da, 1974; Mayer %, 1977; Chang, 1978;
Chung %, 1984; Han %, 1986; Thompson,
1987), intense-TENS(Fox$} Melzack, 1976;
Melzack, 1984) acupuncture—like TENS(Eri-
ksson &, 1979), ice massage(Melzack %,
1980; Melzack®} Bentley, 1983), dry needling
(Lewit, 1979) 59 #x3& ZE¢ AFaHy
& veidid, o] IFEFdE FdoU FF, 3
o e} g+ AFEERE HLE F N
tH(Melzack 2} Wall, 1989).

9]0} A} = 2] 8 (auriculotherapy) ] 7]9& %
=984 BAW 7 (Yellow Emperor’s Cl
assic of Internal Medicine)olA ¢ # o
o (Johnson &, 1991), U4 golAZXNEE=
Nogier(1972)7} $jojd] nAFAZFE 349
5543 adE dovn Rag oF g
a4 EAHEAYG. 2 F Bossy $(1977)&
o] A¥e HEEFHQ] ZWojr, Oleson F
(1980)2 9jo|Z ¥l AGFH 7iFe Hrld
g d7E Ao olet AT WHex
1973 Zhange A|2% %% F(second metacar-
pal side, SMS)9] holographic point& o¢]£3}
o Al HE&T 23 fod de AHE
ATt HastHti(Wang, 1992). ]34 AA
YR Ee =gd dYds Al Qg v
& HES2 glon, ojyd wEHL A9
Held Hste] v HHAF 2AF] 93t
FFolvt Wy w¥ydE 23 ¢ 5 U
Zhang2 9o|A Yo} A2Z5ZRBZEA B
& holographic point2l 7] A& ECIWO(embr-
yocontaining the information of the whole or-
ganism) biclogy® 4w 8}t (Wang, 1992).

& Fojv & ¥ 53 2 #4448
o H713 22 (electrical analgesia)®4]e]] 2]
% FEFXA dgid 28t e a7 A
ol Yot BAAVNNZAFTE o4 F&
¥ BZ2HE& Hymes F(1974)°] s A&
o7 gARIE F Apgo] @us Hoh
Cooperman F(1977)3} Al F(1981) &®
Y FRFEd, Pike(1978)+ n@#H A @
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% (total hip replacement)<l|, Smith %(1986)
< ALAEANE T ANANNAANZTE HE
3l & ZAIE I on, Bourke F(1984)
& %4 (hand surgery) F ZA¥s47
2ol HgaHd dild BEundHd. &
¥ 554 BAYNAAF HEo] A= AH
2 Argo] UHEI, JAEAFAI A &FHon,
uloFA oFE-(narcotic drug) %9 Algoz ¢
& F3e9 Fx Fo| Atk (Melzackst Wall,
1989). H(acupuncture)& IS AEE
AlEglon, AT g AL 18639
Rhyneol] ¢]&]Ajejct(Raj, 1986). Heo] 7y
AE2AEE WA otHEZRI endorphing &
4t Bde] e Aoz HiH & JAE
(acupuncture analgesia)el] 3k FAlo] o}
Aok 1971d F=3 B8 AE o3 el
-(acupuncture anesthesia)7} 2-& o2 A Abo)
42l &, Hyodor} 1972 3%-¥ 1976d7}H]
4008 0] o] FE¥(E AL o] &3l i3
of 43F3sl4ti(Hyodo2}t Kitade, 1980). Kaada
(1976)ell oJ&td HAAFo] & F 5FL& 2
FEEHA ¥E 4 ddn 33, Hyodost
Gega(1977)= E WA 59, Sodipost Ogunbiyi
(1981), Chu 5(1986)2 WAA ZHAMA %
244 AHE3IAT FAutHAE £ F A
dee /A, FE F FF3EL, XN 2
dol ZaHe F9 FHel Uth(Hyodo,
Kitade, 1980). Huang(1974), Wexu(1975)=
dolAEAFE o4 ¢ F wHEHE B
agg o], Shen(1985) YAA A& & B
ZzZAd A2 Kitade$}t Hyodo(1979)
£ YolYAF o] dF oy &4t o3 FZy
T ootle & F FFOE ¥ A% EI
7F Ao g E Feed A & £ Ao g
Ak Wang(1992)& BHS$& 3 EZ4 A2
FTTEFAEA AAFTE 39 EANF ¥R
#$E Ak 22EA & F 5FPE=
ZFF 715y EE A% AgHAd Fad 29
o2 Agdt FYARF ¢ F 5F9 2
Ao 729 E(epidural analgesia)g A&

3 FFol =EE AHdA #EtE 2 o
48Tl Jtedtmz A@HHo] Lojsir
(Pati 5, 1994). 3¥JAAH =& 3 5524
I 75 Bd Jld & EHoz Ulich &
(1986), Baker (1989), Mahoney %(1990),
Pat $(1994)2 7T AEWAe HLay
o9, Stabiles} Mallory(1978), Harvie(1979),
Solomon 5 (1980), Bourke $(1984)-2 A=A
NAZASE A&

& d7dAME FENEFNez ditd
A 7hE BE3 Hode ARAsAARTH
HIZEo FHA 552 a9z U3d @4
o] el Hudes oA 7 ¥ A3 (auricu-
lar electroacustimulation, EAS)o] &34 A
X @& (total knee replacement) & =7l 7%
JEFHAANAN FutHE 554 U &
FZ2HAY AEY XolHE dolry] ¢
s8d A NE$&e NPT JIAE dAez
A8Ad.F2 AZAdHE(visual analogue scale,
VAS)dl =% §%9 ZE(intensity)st 4%
(unpleasantness), #4715 $)(range of mo-
tion)& Z A3t 434

II. A7y
1 Ao oy

£ dFAE 19939 1458 19949 69
7hA TPAAREY YA £3E A A
=g AP F BXNEAd IFd Z§
Z €8d TEEHALE T AANHE 94
oA AHFoz A% & F £FE& 23
g FHoz QoA BEAFE HEF 1338
(group 1), AHANNAAFL HEF 119
(group II), thZF 7#(group W) Z 31 E
drdde s s

2. X0l H /Y7

1) 287N+
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E AFoA oA B gdAFE A ALE
® 227l feedback indicator ¥ control &
Aot wAAFAZ7] € AHANAARS F
27+ &4 WAR  Electro—Medical, Inc.2
Electro—acuscope, model 80¢|th. wlAHF A}
Z7] BB NAH AGez gAY F7|
4-16sec®} continue, F3}4 & 0.5-320Hz,
T 25-500uAc|th. A2 Qo]FEY
2] (auricular acupoint probe)Z, H]EAH=F
cylindrical mass& AM&3FHtH(Fig. 1).
AR AN AR Z7] = Medical DesignsAt €]
Spectrum MAX-SD& Atgsgon, 7143
AQe MUAH 044 475 (asymmetric
biphasic rectangular wave) 2] st&d| F 47}

fo of o) rr

0-110Hz, "EFZFo] 30-225uA, Z=7F 0-
60mAolth HFE& L&A AF F&F

Aol 7+ge ofubEly] ¢38le] Neuro/Medics,
Inc.2] Jeltrode electrode, model 20355 <3
fo2 ALE3 Y d(Fig. 1).

B

Fig. 1. Electroacustimulator, transcutaneous el-

ectrical nerve stimulator and Cybex EDI 320.

2) FE=

#47t 5 A9 (range of motion) ] FH L
CYBEX Division of Lumex Inc.2] CYBEX
EDI 320& Ab&3tdth(Fig. 1). 559 ®Hz}ol

g 242 Davidoff 5(1989)¢] AlGH=d
ot B27Ee BAE FFYE AE3A
th E272% £3Ae A4 £Ad 100mm &
A4 Imm oz aglm AFHEY ‘04
= “Ezo] H¥ glth(no sensation)”, EY=
Al ‘1000l “BF& HILE A =211
(the most intense sensation imaginable)’2 &
718t $FEAE 23R BF3E F3A
¢} mpARsbAE 100mm £F& 28 AlFAE
9 ‘Dle “AF EH3A Zth(not bad at
all)”, U A9 ‘100 dis H1E EHZEE
“71th(the most unpleasant imaginable)” 2
2718

3. Xg ¥ SYYH
fAAES «¥E A NEge AYLRH

ice/compression/elevation, ankle pumping, 1
93 YEASEZ $HYLT 5 BANEI}
AFsgon, BAERAEEY AR
TE F 284+062U(FTrEFTHAOIAUH
B A3XE 93 2FL F£& F 4.211£086¢
o AA=EdEd, e & F AHEE HFHA
U F& ¥ 27 FAHe 2T JAFA Y
Zgo % JFL HAd s, AR F
€ % £55d o=Fx F&HE e 7t
A AN FFo uig FHY HUrE T 7
VEZE 37l HsA ojth

Group 12 9o|A7|APAFTTLE XRA
of 9jole] u2 3 (skin impedance)& A3}
A 77 A folg MAT F B HWE AT
ol A ¥l A& Oleson(1992)¢] chinese
ear acupuncture systemg o]&3lgth AdE
dojAEe £#AE Aol € FFA HEHE
knee joint(&£#A), knee(&4), shen men(4!
), subcortex(ti] 7] @ 3&}), adrenal gland(%
A3 4), kidney(A3)olth & dAFdME A
BE g8 ddd QJolA e FEEF AA(lo-
cation)& 2A3}l7] ¢34 electro—acuscope,
model 80¢] ¥ # = feedback indicatord] <3t
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H718 SR E AMESHA ¥ AxEe] A
3 A 2ol ¥t B9 &3 (probe)d o] &
& 28 AL At (Fig. 2). 9
o|ZEe A& Ar ¥ dojFdo] AT
= gebel 7bF g wkgg Hols
S destgded, old ¢utdEe oo
ot e FE Eol7]l A old A=
7 dAsA FAHEE stdt 24"
] %8 9™ (surgical pen)& ol &
3t FAE 3 ¥ electro—acuscope, model
80& o] &3td A3ttt AFF o= 2Hg,
A5 = 25-50uh, AFAIFE ZH 9ol
Hojt} X F A F718 bsecE HA3Y 4-6
34 9rE 2Z3tgch Group IIE A A7 Al
AAFoz AN LA Hz2ee 3
$Age Fol7l Askd ¥RgE 2 Hohydl
o ASMAE dPe A A4S AEs
sRARY $¢ Ahde FHos AA4EA
vl 2} (criss—cross placement)& 3o, 27
9] Ade AR FT(Fig. 3). AZFZAL 1
Ny —u7 % Ao A7 A7 2 (brief, intense
transcutaneous electrical nerve stimulation) &
2 Fg4$= 110Hz, ZFZ(pulse width)&
200us, A2 E=E #27 & 7 Ue ¥ Y
ol A HAA=& ok Group ML =T
02 e ¥ FZEIE A% AW E£8F
BEE AE3A ¥ AETY XEAT EF
OF 2087t A oA HHE HIA=F stk
5FREY FFEAE, BHEHEAY &
Z58F2 AAEHUT. TFZE

o A& vy FHH T AAHE

Atgstgnh A5HF 42ty EA A o

2L Bolo] AALEFA /e FEAEY B
ATE OmmolA 100mm Alole] EFoith o
dg FAS=E g #HeEY 5L
EDI 320 ol &3td HUAA Z=dA Ho
23 Ax729 HYE FHAMEHEHAR A
o EAUHe didzzr AEdd ZE A

_,,
X8

Fig. 2. Determination of the auricular acupo-
int location by the acupoint finder.

Fig. 3. Placement of electrodes for total knee

replacement patient(transcutaneous electrical

nerve stimulation).
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4. B

e Aty B4 4 2HEEY A
8d.59 ZAX dslde HF, FFHEA,
HAE #3AG ¥ d 761 H &49Y
Folgl oo sl R 5
Ak 7+ ZFgEde iT .59
T3t Avja t—7ZA A (paired t test) L PO
o, N8H.F WstaFo] groupitel ezt gl
dotr 7l 98] ANOVA(analysis of
variance) & &4t} GroupEz 2y A1 &
E OEHR 4 EZYYHe wisigse #A9Y
groupd 2 B4 E ¥, FFEHE ws
g, BA/teHY dEggo Mz @A de

<

A8

A2 dolry] $18tol A8 #A (Pearson prod-
uct —-moment correlation coefficient)& T3+
th B d79 EAIAMel= SPSS/PC+E ol
& ot

. s o
1. CHARKIS] UBEY BY
AFYAAY e FAs 128, AR
19812 2 3ldgoldch. HFIH L 49.9041 %

on, FENFL 65.31KeolAw, FFAFL
162.02cmo] 1 t}(Table 1).

Table 1. General characteristics of subjects(N=31).

Group 1 Group I Group I Total

Gender(N)

Male 5 4 3 12

Female 8 7 4 19
Age(Yrs.)

M+SD 50.77 +:8.53 48.64 +6.95 50.2947.20 49.90+7.56

Range 3461 37-60 41-60 34-61
Weight(Kg)

M+SD 60.77 £6.02 59.45+4.34 60.71 +8.83 60.31£6.40

Range 5170 5272 52-74 51-74
Height(cm)

M+£SD 161.6945.56 162.09£5.61 162.29 +6.55 162.02£5.91

Range 156172 156-175 154170 154175

2. tadAtel Tty

Fe A Fddgd o gz £¥+= Group
14 =HaFdAEEel 74(53.8%), FutEo]
= BEEo] 4¥81(30.8%), 71847 28 (15.4%),
Group HellMe HadHdHl 9(81.8%),
FuolEcl=dd gl 2d8(182%), Group o)
Ae F3ABAEG] 48 (57.1%), FrlEo=
BHgol 3a1(42.9%) ol

Table 2. Preoperative diagnosis

No. of cases(%)

Group I Group I Group Il
Degenerative 7(53.8) 9(81.8) 4(57.1)
arthritis 4(30.8) 2(18.2) 3(42.9)
Rheumatoid 2(15.4) —- -
arthritis
Other
Total ©13(100.0) 11(100.0) 7(100.0)
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3.5€ ¥ HE - 29 ¥ ZEMY ABHE

2 I FFFY groupd Zo|gAl
(muscle relaxant), A2¢g 9
flammatory and analgesic agent)?] A}RA %
€ o3 2o(Fig. 4).

f ]
03 1003
{n=13) f‘7!//[222“[ﬂ(&
Growp 1 [E T T T [ j
{n=11) //I///‘//lu[“““gu“[
Group 1 : ke - - A - }

(n=T) {Z7TI7TTTI7T77777

[-"=) Chiorphenesin carbamate {_ ] Lonazolac calcium
[7777) Traumeel (Y] Diclofenac potassium

Fig. 4. Postoperative medication

Group 1A= Zo]¢Al¢l Chlorphenesin
carbamate®} 49 - A EH Q] Lonazolac calci-
umo] Z}z} 13#](100.0% )8 A Za o] AL

K E A (anti—in-

new, #5 A9AQ Traumeel2
%), Hx3 73 A9 - AEAY Diclofenac
potassium 13 (7.7%) | A&5 A

Group 1 9)A& Chlorphenesin carbamatez}
1181 (100.0% )2 A Zd o), Lonazolac calci-
umo] 10#1(90.0%)2 thi-Eol Zdld AL&FH
e, Traumeelo] 53)(45.5%), Diclofenac
potassiumo] 2#](18.2%)2 <Y< Z gt
AHE-E o

Group M9A= Chlorphenesin carbamate$}
Lonazolac calciumo] z}Zt 7#](100.0%)2 A
Zdo] At&-=%1o8, Traumeel®} Diclofenac
potassiumo] 2zt 23(28.6% )2 U¥-2 Zd
T ALE-FH AT

ZAHFYLA AR E FE0] FFIA, FFE
e, BAEEY BgFd ¥ vA A
GolR 7] 93l ABIAE FHE FAa do
E #94d°] 1A (p>0.05).

4, Grouptl 2t A &S| pislzl
Groupd A gd - F9 ANZAH= 2T &

F4x % BIFEAER, #ANTHAY T
Rt g oS3 2oh(Table 3).

Table 3. Changes of pain intensity, pain unpleasantness, and range of motion in each group.

Varieble Pre treatment Post treatment Change
mean = SD(range) mean +SD(range) mean +SD(range) %

VASI(mm)

Group 1 91.77+3.75(87-98) 67.23+21.60(36-97) 24.54+20.12(0-56) 27.04
Group I 92.18+4.19(87~-98) 76.91+9.76(62-90) 15.77+7.77(3.29) 16.69
Group I 90.86+4.10(84-97) 90.29£4.50(82-97) 0.57£1.51(-2-2) 0.64
VASU(mm)

Group 1 92.38+5.11(82—-99) 67.62+22.14(34-98) 24.77 £20.75(0-56) 27.09
Group I 91.36 +£5.08(83-99) 77.27+£10.04(63-91) 14.09 +8.47(2~31) 15.49
Group W 90.71 £3.15(86-94) 90.00£4.04(84-94) 0.71£1.80(-3-2) 0.81
AROM(degree)

Group 1 40.62+7.14(29-51) 47.92411.84(36-69) ~7.31+6.75(-18-0) -17.38
Group I 38.64 £6.95(24-47) 41.18+8.72(24-54) -2.55+2.62( -7-0) -6.06
Group I 40.29+6.13(31.47) 41.14+5.84(32-48) -0.86+0.69( -2-0) -2.29

Abbreviations ;: VASI(visual analogue scale—intensity), VASU(visual analogue scale —unpleasantness),
AROM(active range of motion)
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B34z B ¥l group 14 24.
54mm(27.04%)2 7t W& ¥WEgE EAL,
group II7} 15.27mm(16.69% )2 1 th&9 &
FE Bgon, dEFY group HA= 0.
57mm(0.64%)e.2 A9 #I7 gUAH(Fig.
5).

100
1
Ny
i
[
] W
~ 75
£
S
£
t
2
> 50
25+
/
o | L L

Pre-treatment Post -treatment

Fig. 5. Visual analogue scales for backgroud
pain intensity. Group I and I denote highly
significant different scales compared with pre-
treatment values(Group I, @ —@ ; Group
I, — W ;Group I, A—A).

FHENE] HyE WIS group oA
24.77Tmm(27.09%)2 7t e HiE ne
i, group II7} 14.09mm(1549%)z2 1 ob-&
o] W3l Byow, group MIA= 0.71lmm
(0.81%)8 A9 Wzt gldck(Fig. 6).

#ArEHHY Hy HF3FL Group 19
A -731=(-17.38%)2 7}3 BL ¥zE B
A, Group 17} -2.55%(-6.06%)2 1 ©
29 ¥aE »gen, Group HHE -0.86
Z(-2290%)2 <ol Wz E 2 gch(Fig. 7).

NEH - F 52 Wawge H971 Group
19X e HA0%NAM A 60.9%7H 4

100

I y

I i l
7 75 e
] |
i
g
25
4
ol ! 1

Pre-treatment Post ~treatment

Fig. 8. Visual analogue scales for background
pain unpleasantness. Group I and II denote
highly significant different scales compared
with pretreatment values(Group 1 @—@
;Group II ll— W ; Group I A ——A).

70 1

40+

Active range of motion{degree)

30

/i
o . 1

Post ~treatment

Pre-treatment

Fig. 7. Active range of motion. Group I and
II denote highly significant different degrees
compared with pretreatment values{Group I
®—©®  Group I B— W ;Group I A—
-~ &),
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2 F 60%014e ®E Bl BF$7l 18, 50
% olX4ol 1%, 40%o]/do] 28, 30%ol4o] 2
#l, 20%-°]4o] 23], 10%°14o] 23, A8 W
315 HolA ¢& ZF$t 332 ey didal
7+ ¥stge] HAE A3k Group HolA &
HA 32%AA HI 315%74AY Wax =
30%°]4de W3E B A$7 14, 20% o
ol 4d, 10%o]Ate] 58 2ali 10%w|wr 1
A2 Vel Ay #Hxsl ¥z 48R
sttt Group MM Wstake] Yeirt HA
—22%°0A HI 24%7HA0 ddAzte] HA
7t A9 eiddh(Fig. 8).

A5d - F BFEA= dE3F) vl
Group 1A #HA 0%A H1 62.2%7
Ao ddA F 60%0]de] ¥IE HA B¢
7} 18, 50%o]4e]l 33, 30%ol4e]l 238, 20
%ol ol 28, 10%ujute] 23, Ay WIS
Bolx ¢ AL 3dz veld gzt
Hxp7l At Group A HA 2.2%
A Hi 32.9%7tA0 A F 30%0] 49
HalE 2 A7 18, 20%l4o] 34, 10
%olAto] 48 18] 10%mgre] 332 e
v ooty #Hah d2 AR gtk
Group MM = ¥tz W7t HAA -3.3%
A H3 23%7tA =2 tdAze] WAz A
9] gl ch(Fig. 9).

AEH-F FHMEHY d3Fe] @
Group I9lME HA 0%A H1 -39.5%7}
A gt F 40%0)de] HstE B A
7} 18, 30%°]4o]l 3, 20%ol4tel 1d, 10
%olAe]l 3d, 10%vige] 23, By wWH3E
Holzx ¥e A$rt 3dE Uegu Aty
Hxpzb AstEh Group IAlME HA 0%l
Al HI -14.9% 74 didA F 10% 0149
HaE 2 A9l 48, 10%ue] 33, A
3 W3E Helx ¢ ALUl 4= e
AAzEe] Halrr @2 AR gt Group
Mol e Wslge M7t 0% A ~5.8%71]
2 udzte "Avl A9 ok (Fig. 10).
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Fig. 8. Graph of pain intensity VAS for every
patient. Auricular electroacustimulation group
(group 1) showed the large magnitude of de-
crease in pain intensity when compared to its
own pretreatment cycle. Transcutaneous electri-
cal nerve stimulation group(group II) showed
the small magnitude of decrease in pain intensi-
ty and when compard to its own pretreatment
cycle.(pretreatment —— ; postreatment-— ).
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every patient. Auricular electroacustimulation
group(group I ) showed the large magnitude of
decrease in pain unpleasantness when compared
to its own pretreatment cycle. Transcutaneous
electrical nerve stimualtion group(group II)
showed small magnitude of decrease in pain un-
pleasantness when compared to its own pre-
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Fig. 10. Graph of active range of motion for
every patient. Auricular -electroacustimulatio
Group(group 1) showed the large magnitude
of increase in active range of motion when com-
pared to its own pretreatment cycle. Transcu-
taneous electrical nerve stimulation Group
(group II) showed the small magnitude of in-
crease In active range of motion when com-
pared to its own pretreatment cycle.(pretreat-

ment—— : posttreatment — ).
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5. Group Zt ¥ E=9 XENM - ¥ FHX
x10)
Groupd & ZHIJE ANgd % =23

o) zto]7t A=A ?-_}°PH7] Aste] #Au|a t
AR & o

Group 1 & ABH - F 7%, 535EH
T, B HAY FHAAA B2 Holst
Aol L FAAE BANNEFAE 1(12)=
440, p<00L;ExEHx 1(12)=4.30, p<O.

FANFHSY 1(12)=-3.90, p<0.01).

Group II9ME X8A - -F E2%x, 52
Bz, #EEHAY FAHAXAAN B 29
7t A S FY4E RAH(EFAE 1(10)
=6.52, p<0.01; #d7}&¥¥ t(10)=5.52, p
<0.01; #HENFEHSY t(10)=-3.32, p<o0.
01).

Group & A&8A - ¥ FF3=, 558
Hz o ZHAAA zto|7F §lo] Aol Kol
2 2%, BANEYEH Z2HAGME ot
9] Aozt Sl FATHA /FYAHL BT
(=7 t(6)=1.00, p>0.05; EZEIHx ¢
(6)=1.05, p>0.05, FE/}EHH t(6)=-3.
29, p<0.05).

6. Groupzt 2t ZHg=ol 2 ad
]

C & B

7zt 233559 Wslo] groupZtdl x}o]
7} A=A oy ] $13a] ANOVAE 39
t}. Group?t 524 %, 5584, #H/EH
-44 Ay vadA 2E 22 F4HdE B2

o NgBPA gt 2olrt LS ¢ F AN
H(EZZE F(2, 28)=6.58, p<0.01; Zz5
e F(2, 28)=6.18, p<0.01; #AHIFHEHY
F(2, 28)=5.96, p<0.01).

7. Groupd EIJYS xg2d
A A

- & sl

Group® ZAFEe] XNgd - F9o ¥IF

o tig TAE Yoty H3ld JPAAE
o] &3t ¥4 3t

Group I & 5Z73=9 EFEAE, 5373
=9 #EVEHS, SFEHES #EUEE

ol 2E & ABBAES BAHESAT
ot BFFEAE r=.9916, p<0.00l; FFZA=

o} FANFTHEY r=.9872, p<0.001; BFE
Aol #ANEHSY r=.9735 p<0.001).
Group II& §374=¢ 4%, 53424

BAFEEACAAN g2 ARBAE Hgow,
TEH=ES BEEEAAAME feddle

2RBAE BANESATY FFEIAE
=.9246, p<0.001; EZ=7 =T JANETYES
r=.8712, p<0.001; EZ2EHxo JHNIEY
% r=.7857, p<0.01).

Group & $372=9 BFEAE, 837
o ¢HEHY, EFEAZSY AEAVEH
HeollA nF FPEAE Bolx FUHERZ
9 BEZ2EHE r=.8034, p>0.05;, £24%
o} gEtEHY r=.8063, p>0.05, EFE
=9} BA7MEHS r=.8075, p>0.05).

v.on @&

Fe F 53 a43Y 2HL e 3
@@P_E gASEE vH 4 gggge
s ¥ 17171 3 EFAAd FAdtes EYH
E-%‘ﬁﬂl/ﬂi e F88n HAHA A o]
o Fe F FF2H F84 He ot
a4 %° /\}%}501 Feg TAHY o=z
qs = STHEL Jx 9 Aol ﬁl?‘l“*
FE -'?'— %"02 5'_%9— Holok 3H,
F 3354 d¥ N8/ 2HHESA H4E %Sé
8% 187 B2 §HFE tAA Ha, 3
23 &2 (analgesic modalities) o] A £ o]
EZ8% gt FHFE Ha3 8}71‘4 ls
A &t7] ufj&Fo]t}(Bonica, 1990). & ¥ E=
ZA o+ NSAIDs(non-steroidal anti —inflam-
matory drugs)$} &8 v|vjekA] <kEBolu} npek
4 FEY Fod % ANAH 2 F(systemic
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analgesia), intraspinal narcoticsZ o] &% 22
) % (regional analgesia), ZAu}HAE o
48 F4F JUE, FHYAINNBZAToIY A7)
A 5L o)]83 #7114 A E(electrical an-
algesia), & (hypnosis) $& ©|&3} psycho
logic analgesia Fo] it}
BAAANNAAFIE QAo B oz A}
571 AlRg & AHAH g % £
% FFz2Ad g A7 Bl AEHY
. FE F FZFEFH AAANNAAAS
HEo 2 AE%¥ Hymes 5(1973)9] H o
o3t AAAINAZAFTY Heol 2 F F
Z, 271 (atelectasis), & #H 4 Z(ileus), A F
X & (intensive care) A7+ & ZrAAIZIom
gk F5F 2 EREFe $xdA aRlE-
275 79 A7 A7 A= (brief, intense TE-
NS)¢} Hgo] ¢ &2 543 axE ¢
& # JAt}H(VanderArke} McGarth, 1975;Coo-
perman %, 1977). £% #¢& F X7 #9
A71A7AAF HEo] viekyd FER] Deme-
role] FoZFE A A71tH(Rosenberg®t Cur-
tis, 1978). ZZ4A & ¥ =7 A¥HAH
A Fe F 55 AR 2Ho| V5 E
&%, A% ol 9FE Fod, A4 AF5
Hgol 1PAH 2 £ A AL AP
B2o] %7] pain—free mobilization®} 7]% 3]
5 7Y @& 7iedlA @o(Pati %,
1994). A7]3 Ag¥Hoz ZAANAA
Al
2 A

b

o

o Hgo]l 1A ¢ £8H A @& %
T #AY wtFA FE AMEFS
i, ¥ ¥ 5323q 7]o§]E°”E 7? s
t}(Stabile2} Mallory, 1978; Harvie, 1979). &
AFANE TNE-TZE ANANNEAZ
& Agaged, ARANABAZA Y &
3249 $¢ & 5220l olFo Wiy A
Fo #A7 $£AAAH Sem olf 2 ¥ A 5ol
°F 3tm, ¥ (pulse rate)st ZFZ(pulse
width)o] F718d & &I o]t} (Mannhei-
mer®} Lampe, 1984).

Nogierol] o]a] FFo ¥ folx=zx8 &

B
7]

#H7t HIE olF 2 HAZA B2 Hd¥H IF
U d4d A7t FEgsEden gtk Noling
5-(1978), Krause 5(1987)2 H& &= 42
QoldriATe 2 HEHEZTIAY A5,
Oliveri 5(1986)& ¢lojM7|A=3E & £2
BARAA ARHEF AR Feg 47 B
13t9 . Kitade®} Hyodo(1979)98] <dF o)A
T 532 o] e Fao dolA¥EH
i A7 ATl dPHEZTIA SHE Y
et 2ol AT HiLJolF @A viste &
AstA A=At 933 472+ Chund
Heather(1974)7} %% v A{RE ol¢
% 9jojz}=x B &, Leung® Sopoerel(1974)0]
¢}o] A7) A A=, Longobardi 5(1989)¢] ¢
AAA Y BF YolA A A AAZE, Xu-
dong(1993)0] B3 E(biliary colic)d] £jeo}H
23 E L3 WY B e AAE A
th olgte ©El YojAFAEY FFZU &
T tetd FHH Az A=, Johnson
T(1991)e R1e oFHHE oA ANNT
ASo] YRt dReA HYHEZFIAE
AFA 71FEez 30-50% AE AP
AR YZANME A4PdF8F9AY 2&7]50]
Fod% &7 wasA gskth. Melzackd
Katz(1984) 2] 44 ATFAHT olZ A 74
BAFo] TAEZT &3l @ FAst gle
Aoz Busth olAFEA 7M1 FQ
T i AT Jo|HFE Fed deow,
BA7A BEW fJol A = o 2004974
Axolt}. ¢o]FEe FEAF(skin imped-
ance)©o] 40—130Kohmeo. 2 ¢Jo]HyE Fwix9)
¢] 900-1,100KohmXit}t @& H7|F EAHE
ZEA L deow, EF o|FE FHEd
& Qtut(pressure)o] of$ U E2lF B4
< 7HAZ AH(Taylor, 1990). 9jo]F ¥ 9 =
e A7NY 5 o8& FALYo F&
ojFo gou AMAEY APo2E EYH 5
g o] &% ZAol B WL Yo
= 2AREL AT FF=rt wol B G474
A o] AL AT deog By &
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Ao g we A7 oo 3 Bast
sicha 4

g A7E A9 24 54 ¥ BT 4219
of A FYEd, ol F& F 2WA 397

Ae Z8d A5A7 FAHERE ddAe F
Z A=y AR golx Jn FFAEY
Bilx &Fo] AFeA o]Fof A7t oI
Bolg. Agwyd wE XN5d-F 3%
ZEdz, BHTHAY WAsF LS 9o
AANAEAZ2QA group 1A 2z 27.04%,
27.09%, —17.38%, ZAHA7|AAZAFTEY
Group I9A zZtz+ 16.69%, 15.49%, —6.06%
2 ) fFoXo] A e} fJolnrBEA
Folu A AVNANAAFT] B & F FF
of &3/t d&E& HAFAH(p<0.01). 19
U diZ2Z Group MAME §372=e &3
B xe] #Walado] 24z 0.64%, 0.81% 2 F9
o] R H(p>0.05), #AHE/EFHEHAY ¥t
gol -229%=2 BATHHL /44 E R
(p<0.05). #H/IFHHS ¥sizo] FYAH &
B 7" e X8R EAGA AN BHEH
A E2HE A8 AT FEEFA o 4
3 FEF7E Hol $AXol AAH dEhd
Az z Atgadd.
AgWyd wE Agd
Hslyg Wee group 19AM FFHA=EZE 0%
NA 60.9%, BZEHAEI} 0%AA 62.2%, &
A7 EH A7 -39%NA 0% =2 didAzt At
7} o} olHy|A¥EAFA R FF2EAT

‘¥ 7% 24959

© dAte g FHA a3 JehAY
T Ay adrt gle MEAD Aot AE
EA4e Jeldt Group oA Waiek ¥
7t $ZREE 32%dM 315%, EEEAEE
2.2%N A 32.9%, AA7LEHAT -14.9% A

0%2 WAzt #a7t ol FHY &35 =4
e AT AnHoz vy FEAA §
Fol 2EHY MfEHoz & Aol7t Qi 5
4E& debdth ety g FFEAEE
AT A71AH AL A9 "o dH 9
oAV EATE ALY F AduHIIE o

|

13_}.

P FE2EEIHI gled AAHANNAA
HEste Ax s Ewe Wwgele A
% Group AN e W32 WAt $32
EE -22%90M 2.4%, B zE -3.3%0)
N 23%, BENTHEAE -58%°AM 0%=
AR} zol7k A AU
Z 2R3¢50 Wgtgo] Ayl wet A
o]7} =2 ANOVAEZ 3 A 2=27%, &
B, #EEEHAAM 2% fFoXe] &
A vebd gl me xelrt des ¢
F AAJR(p<0.01). NzwHE2 Zt FHFY
B & - 3 s g AadAe 9
o]lA7IA=T group 1N FFZ=Y £
H=7 r=.9916(p<0.001), BZ272 =9} A
¥ 7 r=.9872(p<0.001), EZEH =Y
AA7MFHY 7L r=.9735(p<0.001)E2 el
o, AHAVNARAZEY group HdA %
273=9 BAHEst r=.9246(p<0.001), &2
e #AMNEHAYE r=.8712(p<0.001),
EZEH=d BANFHY r=.7857(p<0.

Z3}
=
=%
=
gd

o

Mz Yoy FI34E, 4%, BE7teEd

9 %ﬂ%”“ﬂ e ABAL 7R dE A

—% & 7 At @AY <3, HE9 2
8] 5L

L

3 FYAFEI B #AHY e BH
Z:—I_.i—rEi BTHAT FA ATl RS
2REH 343 HFEAHd 4P 2&F A
RAQEZH AT ALY 2EEE LA
t}(Bonica, 1990). E\'}i’}/\i 34 A XN@en
S FoBHY & F 2] 78 EGA
e 859 *&éﬂ%%‘%sﬂ il o B R
& AEdE A Aoz Asdrh Grouwp
HolMe 524%, 845, #d7s 8 |
37t N2 488 E HolA ¥UTH(p>0.05).
ol AN FE F FFZH ANF
Aol dAHez fasittes A AF
A Fe F 5F2EE 9% ANH A5
Aoz #dF =Hode ARAARAFT 9
dx  ¢ojHr|AdAF2 £  holographic
point ZA2o] YgHAE F& FIHE L §
dttes AL & F UM o] F TR w9
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¢ FHIWE gedn A Zelv} v
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A% A71A ABFA ) deAl o
E4g mesicl ¢ Aos ARID. A
o AYoze HoAANFYAT AN7
dgtel A F3zAaNE
L FEANRAT ohd Sold] ¢
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2 d7e YdolArIAEATYE AAHINANT
o] #& F BZFzAd uAE &3t 3
ol 7] Q] TFAHARHY FHY
1993 1988 1994y 647x &
A A NEges AP F EYsHd 92
g @2 F oA AEAFT 13 (group
1), ZYA7NAAASF 118 (group I1),
Z7 7@ (group M)E Widez 3l XzF
4% g 2 ZES A8th

L A7kl e g7t 1249, o7 193
oldth. WFAHL 49904, HFHNEL 6
31Kg, HAAAL 162.02cmo] it A3
Hegd@gdgdol 208, FrlEol=@EHol 9
#l, 71et7} 28 o] At

2. Group®d X8d- %9 5354=, 55F
He, BA7ITHSY HaHFS group I3 Il
Ae B2 ¥3E Bo o] ddom(p<
0.01), group MolA+= Ao wWalE Holx ¢
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#s1Fl 2olsk sem, group U WA
oz ¥%¥ ZAHE Uy WA W
o7t AskA ek,

3. Group?t $3% %, $22AE, BUE

Heo WRY Madd BE 5& f4g
Bol AWl wek Aozt ATHp<O.
01).

4. Group FAFE7F Wzt g A@
BANA group 1& FZFRESY 5B
7} r=.9916(p<0.001), 527 % BAHANZ
Y7t r=.9872(p<0.001), BZEI =9 =
A7t5H 9 7b r=.9735(p<0.001)2 2% E&
feAde Jetdled, Group INAE BZ7
=9 EZEATrl r=.9246(p<0.001), =
Zest #BANEHHE r=.8712(p<0.001),
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