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— ABSTRACT —

We randomly assigned 61 healthy subjects(male 14, female 47) to compare the experimental
pain threshold and skin temperature between high mode TENS and burst mode TENS. In this
study, 61 subjects were divided into three groups ; high mode TENS(n=20), burst mode TENS
(n=20), and control group(n=21). Experimental pain thresholds and skin temperatures were
measured before, immediately after cessation of stimulation, and at 30 minutes post stimula-
tion. Stimulation was appiled to the dorsal surface of the forearm(L14, LI10). Pain thresholds
were measured by chronaxie meter. Skin temperature were measured by electrical digital ther-
mometer.

The results are as follows ;

1. There were no statistical difference in the pain threshold and skin temperature at before

TENS stimulation among the three groups(p>0.05).

2. The pain threshold and skin temperature in burst mode TENS group was significantly

higher and longer effect than that in high mode TENS group and control group(p<0.01).

3. The pain threshold in burst mode TENS group decreased to prestimulation levels by 30

minutes poststimulation.
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4. The skin temperature in burst mode TENS group decreased to prestimulation levels by 20

minutes poststimulation.

5. The skin temperature was siginificantly difference among three group at immediately
after, and at 30 minutes poststimulation and the skin temperature in burst mode TENS

group was significantely higher than that in two groups(p<0.001).
6. The increasing rate of pain threshold in high mode TENS group after immediately cassa-
tion of stimulation was 24.3% (p<0.001).
7. The increasing rate of pain threshold in burst mode TENS group after immediately cessa-

tion of stimulation was 93.5% (p<<0.001).

Key Words . Transcutaneous electrical nerve stimulation, Burst mode, Skin temperature,

Pain threshold.
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484 30.25+0.97 30.70+1.22 30.18+1.29 1.172 0.316
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yzF 2.84+1.43 2.48+0.90 0.37 1.99+1.34 2.29+1.50 —1.67*
* P<0.01
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A A5 dti(P<0.01). 283 43 % 10
BAE B 30728 A9 #A% dE5e
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R Fds 32.546 1 32.546 18.876 0.000
Ay 18.543 9.271 5.377 0.007
o3 98.280 57 1.724
3 149.369 60 2.489
B8 A4Y, A d 248 F%F 24T A2 Xold BF BUEMHE
2 AfE EEEM F P3t
AQT 54.956 2 27.478 11.378 0.000
A3 5.129 5.129 2.124 0.151
ol F-AE g 6.130 2 3.065 1.265 0.289
% 132.831 55 2.415
A 213.931 60 3.566
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o Z3E 4t AE AFY Ae2 A T
s #Fod Aolrh AW H(P<0.001), 4
o @& Aol AAUTH(P>0.05).
V. 1 &t
5% Fo 23 ARA =7e TEFL F
2 283 #¥d 297 o, 53 247
Zd) ooz zYHH, oy FFL TAl

2RSS dodm, oA EYsHE W}
I AF BANFTLE ATE e oA
g& wgAY. B siopdA TENSE
o] g% TEFHAE W FHA FokolA At
£3ln e WHoltl. B AFNME FFE
d¥Heoz PN AHA ANH ASE
ol g3t e, olAL AF7A B ATFE
A Qs a1 9u|E AFLT 7] HEolth
Kantor $(1994)?% JAdlA A7AFo o
3 EAL 2AEY] 93 9wy 2 g A A
U £F3AEE AFE7] 4T AL AT FE
& AArste Aol 7MY d¥td ez AMgsteE
Bgolgta st

TENSE o| &3 XadqA AFEAs "L
tFatA A4 = AUtk AFEHARE WA
ZERJE HFY &F FAF2o2 AF3H A&
&= HHH (pain-—point appllcatlon)ol a1, Al
ARz g F AFL& A g & F
% 9lti(nerve application). olf& &3& <
o vla o QYR dAsA @k £ o
g $ioz 22y &P &9
73 2 (vasotropic application)d] $1¢] Wz &
A wgez HEE = Uvh dFHA ¥
WMoZE 3 AREEA o o) X% (seg-
mental application)& 29 HFAZ A

el A3¢ Hgste WHez, ¥Fe AR
sud ste 2AY AR TARA WAL,

g3e 2o BAYY A9F) Agste

7l

olgp. t&e F=2 AFJARY A8A A}
43}= ¥ (paravertebral application)2. 2 ¥

29 F3o] AZ WA, 53 3¢ B

Sol o A% EHol v XstA = Holth
o] ] o T—."%Z‘-ZM] 3 247 d&dE AR
gzt 3 59 FFE& ol wiAd=
&2 oE FHo] AF LHd &3¢ v
2} 3t} (myogenic application).

TENS& #A=zAdd wz FE4ed, F
g7} 10~100Hzo] 49! ¥ (high rate)
AR 3 1~4Hz A= ¢ Au¥lz(low rate) zt
& ol&dts WHoE UeF Uk oy
Fiago g FEole gaEuitt ¢ A
o]7}t 9lth. Moores} Blacker®& Hem fAF
d adE dede ANE AT AE34
23 57Y AHolgln FEF:, IWE AT
oJAFE= v 7|Ad o Heolztnm 4.
INE 2AFe o3 agdes REE b2 A8
A7 Jelyy, AHle 23 3= 9 20
~308 Az AF Fo a7} YEye, 2
F Fde A& adst 2= Hd 9 2
Aol EAo|th.

TENSS] A go] HEA XT —?—i\_
olv} HEHEIA FA} »1% g X
=4 Felizt A8 F
< AE FLu %@5]9\171‘4 ¥ Z}

&2 HAHAQN HEAqE A7} )J\ Bi
73 %W % (carotid sinus) F99] AF Al &
W (bradycardia)S 4o 4 Utk 28w
Fu 25 F99 Z8o RFAd e & "€'§°]
gaE ¢ Qo FoE g%t 2 dAF
A At e 2T #H= FUIAE F el

Kantor & wA}(monophasic) @}, o}t (bi-
phasic) ¥, burst® Zglz ZE—¥Z(ampli-
tude— modulated)ﬁ}i ARl 39 7GA
A FFANAE AFsY DY e A=
E4& "2"3‘7‘3}0‘1, Sl A= -dwxast o
g AYo us) EFAE AFA At H2
X|(peak voltage)7t © ¥, WHE H1
AFHFA](peak current)= Z=—¥EHI o
B 419 ¥ vl Foider Fdvta 3
Aok 23 WA o) ¥( symmetrical  bi-

phasic waveform)o] TxARL& AFd= 7

r°_‘.
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o 7 A Aoz vebdla, d4de
2 A3l R EZY A371s A&H
A ZF% Amzietd st Wong' & 2433
RS ] AFgkdl B A o] A (asymmetric
biphasic) #¥ o] A7|AS& & B} o
% (monophasic) #¥¢ AZAFTE FUSH
b =70 o HAsFen, FHoA Y
Aol o ZAdw Yt Jette’ & TENS2] pa-
rameter& LRITH, AW EY, burst¥, hyper-
stimulation®, LAY AV A= ez A
F3tdq FF GAY FF5 4B =(tolerance)
g vlag A, A2 FF ) hyperstimulation
¥ (250ms, 2Hz)d AWix=#® (250 s, 2Hz)
o Aozt Aew, A= HF 208F9
Ao Aoles WIEFE(B0us, 80Hz)wh
ol fostA RxsAUL, FEIWAZ s
M AlZbolu AR 89 dge gl
o strh

Simmonds §®-& AAANARIFHE TE
Hx £Z7 FEFIW(pain tolerance) F&o]
WAE 4¥E gotrr] 9% d¥e A
2E2A T2 pressure dolorimeterst 4
Al 52 A (forceps algometer)E At&-38 ¢ oni,
TENSe] A=Z7A& 80 Hz, 125 usec® ¥t
AYAD ZAWAAAFAREE £F ¢E(dull
pressure)olj j& o718 FE HAE= F7)
AR oy, 27128 WX (sharp pinch)#}Fof
% FEde 4¥e FA RYdn Bz g
Rt

TENSE ©|§3 o8 A+ F Longgbardi%
3 Nolings®<& #Hel 7 (acupuncture po-
)& #7122 AF3kd o] HEH FHEH
thn el Qe AR BHERSd FEHA
o FE%E& FEIME Yol AT Agel
Ak 71 ALRF Aeaget AR #7
ZFe 2doz ¥ e FFo HFRHL A
gadon, HAEHL 1,000pA, FHEs
1Hz2 A3ido. 4323 F5use 34
wio] wiel Aavt dzEA JEidd &
McGill Pain Questionnaire2 H7}8t AL o=

AR dEF Aol B H Ao apojzt 8l
¢ o1}, Visual Analogue Scalez2 7t &)
& #ol7t fiAY AHeojth. TENSzAS o] ofg
59 dss FEHYL FHAAM 2 AxE
234371 Y8 oj8He= FAH=F& Huski-
ssono] 7¥g VAS(visual analogue scale)ut
Melzacko] 7%t McGill pain questionnaire%
o] go] ALgHojz L ot

Grimmer&® 4% ¢33 FEHE ¥xE
& Ao s aWE(80Hz) TENSS burst¥ (3
bursts/sec) TENSA=E& olZ WA (double
bind)d+ HHE o83 ¥ 24, F &
BEAA FEI ZH FAHIYR, BT
e e@d F99 Ed Aoyt FsiL
U, F #39 Aole @A £8F F4 E9
gbo] burst#ol A © ZA Jelgoii ®usg
ek

oY FTYE AFZZe] 100Hzet 75 usQd
A=E #F3(L)FA FA4(LIN0) HE3
Y E-~A7Zzde] TENSTEH naloxonei] X
g ¥ 2o 5F9He ¥4 S-endor
phine %9 v d¥L vlmg dFdA,
IYNE -5 TENSAFo)| 2 ABF A
B—endorphineo] 4§32 ¢stvtn ot ¢
P TEFHA ABAY FEAERA 2F
¥, 2%t ARARAAIHAREIE Bo) ALE
T T 2E¥Y 2LHT ALY F9 v
AHAGANA, FHEHA FEA=9 AFH o
Hqrer, 289 BF5HYde o & 2
& YvEdeod, FHENEEYY e F
T2t & Aelrt gidvn Baosgdcl

Gersh”+= burstde] TENSA=F& A¥ix
TENSe] ol vid ZAoE 45 slon,
Fen HEAHR & £ 4oy AP
ERE 94V A FHolx &RFAZTe] 3082
Elojot dtia kgt O'Brien £9& TENSH
g7} 89 F B-dEH 3 9FL FEI}
& YotHy] 8, A8 H A=+ =A(80Hg,
50 usec)® AWlE A=F2Z(2Hz, 50 usec), 2
21 AYaHE & UETS vEo] vla 4y
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3 A3, TENS &= A, &, Fof g3 -
E9 FEd zelrt AT

Brillg} Whiffen”’s R FFAZ 2F0d =
23 #re gAs F AFITHAE(lam
inectomy )t} chemoneucleolysis 28|11 33 &
nzoz A F&& HE BAAA 24A3
bursts} TENSE& &3l 8% A3, g4
71 e AHEE EW(morphine)d] %ol
ZAHAL, 27 dL71TE AL, bu

Ronney &%®&

£ 2,500 Hz¢} 5,000 Hz, 10,000 Hz9) F3t4+5
$ut F o (carrier frequency) 2 ste 42he
50, 70, 90 burst/sece] Td| wle} 7= B8
7zte] AolE wimd® dFolA, 10,000HzE
o] &% burstdo M FF HZ Ao|rt
UARch

Nolan & TENSE o| &3l As|AZ o]
AR HiRexd 4F%e F=71E Yo}

“Russian” A HF2 LA 9

rstd A3E URXW B} 80%7 Idoly Byl s AwbEe Hgdws burstd
of AFAHQ EFS ¥ & Addn 21 Y & vnd A, burstd BEAR (FEY
o Al SV burstd TENSzSO] AFA o fo% =450 deiten, oA 2
E&xe 89X vAE 9%E ZAAGA K9 FHoz A oprld HEFY Fh o
&3 JZANEFLE, AAAREFELZ AF A Aoz .
ZAE FH9 A8 Ha, Gt 4 A # 9= TENSe ax& w33y A g2
g4&d a7t AN, FFGAE FHAAR AFE FAA 53] burst¥ AFE& 0|83
FEo2 AFH ZALdT AFH, Fo Fo HET AEE F2AT Rold.
& Aol7h AATR A3, AR get AWz 17 =% TENSS 2g4e olzd =
AZFE 2087 A A2 zolrk 2L Ao AAo HLdE= auriculotherapys
At st o] A}V, o] auriculotherapys= 1950 tj ol
B 9. Burst® TENSE o|4% d7d A5x4
a7 A O 3 Az Z14(Hz) 23529 H] 51
Brill 5(1985)  Burst mode 200 us 2 bps back pain Burst
Conventional mode 50 us 100 "
Jette(1986) LVGS ? 80 AR, £8 JAFAINAF
Low TENS 80 us 2 " (33 g
Burst TENS 250 us 85(2burst/s) " &8 )
Hyperstimulation 200 s 2 "
HVGS 250 ms 80 " ARG A=
Noling $(1988) &4 2z 65 us 100 o] A A Burst
Grimmer(1992) ? 5ms 80 2E Burst
Nolan %(1993) B9y ol4 9 ? 100 BFAA Burst
Kantor(1994) w4 Azg 200 us 50 Ay o &
ol Az 200 ps 50 ” Adun
Burst mode 200 us 50 bps "
7JE%}— ;gﬁﬁ} 200/13 50 "
v}kl 0} (1984) vt A A 2 zZo 200 us 100 WEH BHEER
O'Brien 5(1984) ? ? 2 A¥(F#4) LI4, LI1o
Longobardi 5(1989) @4 + #AF 50 ps 1 ol A4
Simmonds %-(1992) ? 125 ps 80 HIF N7
)8 $(1994) burst¥, intense® 200 us 110 LITANA
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gt 2 9] M7%29 Paul Nogierd] 2i& w7
]g%‘j(aur)cular acupuncture point)ef] #
Zoly & F, 259 A=, 53 4E
T AzHEE HE3e AE @y, o
o & °E‘:|‘L°ﬂ'~ AF #%, 74, ¢2&
=, Aok F& dgdoz @ol o]Foix
q

A2 W3t 53, Ao H5& i H
2% dE@el #FA# plasma extravasationol
o3 veldg Utk olEE 4= NAUA
< Z(neurogenic inflammation)® & & Aol
A B g gon, olAL AFue
CAHF7} recruit€]#d & 3=
259 o gto] vebd F U o] F
& JExE 9 TENSZ}%
e 7] Haﬂf‘i
7t &3 84
AFd o Foh
(1986) 5 #ZH 9] 15u F=g T4
dz AL ¥II gldey, 389 Zr=
Asged KA dsol AT ATh
Burstf‘é TENSARZF o 2 Q13 A9 x84

2 HEgs] dEE F Ue oL o} n &3}
‘4 AellA 7led e 719 AFe =
S ex4dsd #do Udg A

ri ll:l

7

—

2
FA
l

l:! o{)l mln

i
r 0
R
oX
il
ol

TH}E 2
olth.

Nolan %2 burst¥d 3 uuixzd TENS=Z
Ao 5% Fo HR2x WHslE 43
o, ALHN M= burstA= Fof] 4B27AE 5
ofgk Aol Aoy, AAY AN £
xR AME ®MEU gt 21 sch

v.g E

ddHoz BF wIYIE AN AEHE B
Al 7 242 %] & (transcutaneous electrical nerve
B E8HAA 7HE Bo] ol &
Hu e 87 F ot TENSE H&
e Wy F AFxAd gt aHEd A2
W3 burstd Aol oel d¥Hoz Ay

stimulation) £

A A7 dF dAE FEe BHYH
o A5FHe) A2 vehts T zolst
AE7HE Fotryl A AFE A 613
(=147, A 479)e LWN=F(20%), bu-
st (20%), WEL(2lY)er TR 43

& dAgtd tge dRE At
L A8d Al Znelles d%, AF, 4%
ol o7t GATHP>0.05).
2. 4348 37 TF 9Ac IHETo L

77 mAR 3, burst#2 1.99mA, d2&&
211 mAg ot Al od #93 Aole
AATH(P>0.05). 49 H H7 AL
AREFo] 30.25% 3, burstteo] 30.7%
Fon YRFL 30.18zz FEAXY
Zol M 7t Fog Aolrt AP
>0.05).

3. 48 ¥ BFY9HA(mA)E A%, 108 F,
208 ¥, 30% 3z aYisFe 47 2
20, 1.97, 1.76, 1.679 1, burstz®& z}z}
3.85, 3.65, 3.28, 3.12¢ 0, Qe 7z
z} 2.32, 2.03, 2.35, 2.230]%ic}h. A48 %
ERT ZE AFAM Al # 5 burstd
o] & F 9 FEFIAERT fodA
EXTHP<0.01). of&fd Al Fzhel 2]
53| burst#d RHIZF AlojolA, 1
2|3 burstZF WRZAMOI A Ko
ZHol7b AATHP <0.05).

4. 48 F9 A FE Ay ol AF
%9 Ay F 108 Aw FojF zbo
7F ddedl, &3] burstifo] hE FI R
o AL Asol F93A (PO
05).

5. Ao @& 4% A Y A3 FF

2] Aol AR FRolE A F B
FAlA FoE A Feoy(P<0.01),
@zte] Aol burstEgto] EATIHC
2 FYsiA B HP<001). Hex
FEFA vd FHE dEdoy,
EF dxie] A nRizgidME H¥E

Aol Aol FostA Fe& BAHP
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<0.001).

6. A7t Aol @8 FEGAY ¥
WEFe Agdd ve) AF 3o 24.3
%7} A28 (P<0.01), burst?& 93.
5% #FstA  F7hsdoh(P<0.001).
ofefl Hl& W=TE AT AFol7t QU
ol Lo WL AWNEZME AY
Aol vla]l Ay HF, 10837 #9
& zpol7t AU (P<0.01), burstZ e 4
d AF 163%9 45E Bgeoy, 4y
¥ 30Ee A ojde E GANA
Foe 2ozt AATHP<0.01).

HAUES

. Y Y, e d, &5 : Brief, intense te-

ns Aol AZAE, FE5HA 9 Wt v

d&. UIEEABAIGIH A A6H

A13 ; 171183, 1994.

D D EREEE g AAAIAFA

o JegaEFH dIANEAEIHA 16 2

% ;182-191, 1992.

L BFe) L FR T AAAAAITARY

add FHA9st 27(2) ; 65—71, 1984.
oAy, HEAM, AT I ANE-—AZE

A7 71A=Fe] ¥4 S-endorphin 7

o vlAs ¥ HIEHAEHIA 5

d 13 ;39—46, 1993.
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