(lithiasis)

(urolithiasis)
1993 8.93
1994 1
1
1979

“Dornier HM- |

13 ) (':‘ "»VTA )

1996

1080

12

2,3

(

)

9.60



Delta

)

(

1999

5540

1991

)

7

5,6

15

1988 7
2004 7 8
1999
Dornier
2005

Siemems
14433
7 8

Compact

03 25

[ASP



(somatic

pain) (visceral

pain)

(opiate analgesic, opioid analgesia)’"'

intrapleural reginoal analgesia '~ PCA %%
neuraxial analgesia
subarachnoidal adminstration epidural

24-30

adminstration peripheral nerve block

transcutaneous electrical nerve stimulation; TENS

31-38
39-41
ESWL
5,42-44 PCA %552
6 6,53 54
ESWL
55
56 4 57 8 TENSYO!
62-64
65-73
( WHO ) 1996 64
71-73



(15

(acupuncture

anesthesia, AA)”

(acupuncture-assisted anesthesia, AAA )™

100 Hz

ESWL
100 Hz

100 Hz
midazolam (dormicum) ( 0.04 mg/kg )
3
alfentanil (3 pg/kg)

( visual-analogue scale;

VAS ) (pain score)



(urolithiasis )

75

nephrolithiasis

2.1 ureterolithiasis

2.2
1994 1 1996 12
9.6
(odds
ratio) 344 479 10.40
1
75,76

l. Localized lesions in kidney



77-79

2. - Supersaturation crystallization
3. Epitaxy *
4. Matrix theory °"%
5. Inhibitor lack ¥
6.pH pH
7.
pH
75
supersaturation
( crystallization ) inhibitors complexors
promotors matrix
saturation — supersaturation —
( nucleation ) — ( crystal growth or aggregation )
- ( crystal retention ) — ( stone formation )*’

75



75

— N en v O~ 0

S
—

79.2

88

0.4

4.3

89



N n Bk~ W

© =N vk Wb =

pH

( 2.1)( 22)

(Renal upper calyx)
(Renal middle calyx)
(Renal lower calyx)
(Renal pelvis)
(Ureteral upper)
(Ureteral middle)
(Ureteral lower)

(Ureteral pelvis junction , UPJ )



(A)
(B)

92

2.1

(2cm)

75

2.2



1966
1969

1969

1972
1973

1974

91

Behrendt
Saabrucken

Shock Wave

DORNIER

90

92

Hoff

Hausler

91

1971 Federal Ministry of Defease

13

Hausler
Ziegler
Schmiedt

and Technology

-10 -

91

29

Brendel

German Ministry of Research



1976

1978

1979

1980

1982

1983

1984

1985

1985

1985

1986

1987

1988

1989

Chaussy
91
DORNIER X

“Dornier HM-1"

2 7  Chaussy

“Dornier HM-1” 29192
5 “Dornier HM-1” 220
“Dornier HM-2”
DORNIER 10 Katharinen Hospital Stuttgant
“Dornier HM-3”
12 20 « ” FDA “Dornier
HM-3”
74 8 Dornier HM-3
8 19 .
1 1
Dornier 80
7 “Dornier HM-3”
4 2
“Dornier HM-4” 5 6
« ”  FDA
MFL5000
3 MPL9000

S11 -



X-ray

1990 Dornier Compact

1993 Dornier Compact DL

C-arm X-ray
1995 Dornier Compact S Compact
X
1999 7 8
Dornier Compact Delta nonimmersion

Dornier

2.3 Dornier Compact Delta

-12 -



Electrohydraulic

spark gap

91

Dornier HM-3 Dornier HM-4 Dornier MPL 900X
Dornier MFL 5000  **

(Piezoelectric)
” Wolf 2300 Piezoelith **
(Electromagnetic) electromagnetic

shockwave emitter

M 2.4) Dornier with
EMSE 220 Dornier with EMSE f 150 Dornier with EMSE f 150p
Dornier Compact Dornier Compact with EMSE f-150 *

1 75

(1) Energy source

Electrohydraulic **/

spark
gap (piezoelectric)

(electromagnetic) microexposive  lasers

-13 -



24

(2) Focusing device 2.5

(3) Coupling medium 2.6
water
bag water curshion
4) Stone localization system
X-tube
X

75

(c) (d)

- 14 -



92

2.5

-15-



2.6

water bag

water curshion

-16 -

75



( pain intensity )

(1) ( somatic pain )

(2) ( visceral

pain )
6

(1) ( peak pressure )

)

3)
(4)

-17 -



(BL-40 Wei-Chung Wei-Zhong )"

95

96

(13 29 [13
[13

29

ESWL

95

95

(1)

98

2)

98

- 18 -

98

97

29

ESWL



(1
2)
3)

(1

2)

3)
4)

)

(1

)
96
(1
(2)
3)
4)
(5
(6)

99

98

)95

100,101

102

98

5°-10°

103
99

95

104

95

-19-



(7)
(8)
)
(10)

(11)
(12)

(13)
(14)
(15)
(16)

(17)

(18) *

(19)

(20)
1)

-20 -

s 102

98

104



10.
(1) 2001 American
Journal of Chinese Medicine. 9 12

5 7

44% vs 83%

56% 44% '
(2) 2000
American Journal of Chinese Medicine. 1-3
1-2 5-9 ( )

106

107

221 -



()

1. 1965 Melzack  Wall 8
I III
I I

| (T

)
I T
108

2. 1972 Man  Chen 109

108

( Acupuncture ) ()

ventrolateral anterolateral system

( nucleus raphe ) ( periaqueductal gray, PAG )
( central medial thalamic nucleus ) nucleus accumbens

( cerebral cortex ) Ho

-22 -



l. -

Acupuncture descending inhibitory
system ( nucleus raphe )
( PAG) ( dorsolateral columns ) ( spinal
cord ) ( nociceptive )
2.
Acupuncture ( central medial thalamic
nucleus ) ( nucleus parafascicularis )

. . 110
( cerebral cortex )  nociceptive

(neuro-transmitters)
( serotonin ) /
(5-HT) serotonin/SHT
acupuncture
(acetylcholine, Ach)
(dopamine, DA)

( norepinephrine, NE ) 110

( monoamines )

monoamines
serotonergic ~ noradrenergic HLI2

1. ( Decending serotonergic pathway )
serotonin ( 5S-hydroyptamine; 5-HT )

( nucleus raphemagnus; NRM )
NRM serotonergic
NRM 5,7-dihydroxy tryptamine ( 5,7-DHT )
( serotonergic neuron )

5-HT 5-hydroxy tryptophan ( 5-HTP)

_23.



113-115 .
5-HT monoamines

p-chlorophenylalanine ( PCPA )

116

( receptor binding assay )

5-HT receptor  subtypes

5-HT;A g, 5-HT,, 5-HT; '

1978  Cheng  Pomeranz

endorphins  non- endorphins

endorphins

5-HT

120

121

(NRM)
serotonergic fiber
Tsai

enkephalin-interneurons
124

noradrenaline
( Locus ceoruleus; LC)
NE
( adrenergic system )
127 a;-adrenergic
yohimbine
130,131 0.

(050

serotonin
5-HT 118
119
PCPA
5-HT 5-HTP
122 5,6-DHT
123 1989
5-HT
primary sensory neurons
5-HT

( Decending noradrenergic pathway )
125

LC
126
a-adrenergic receptor
prazosin - adrenergic

128,129

V4] 05}

.1 132-134
clonidine

-4 -



monoamines

( Opiate-like Substance; OLS ) 133,136
17138 monoamines ?
noradrenergic neuron  LC serotonergic fiber 1
NE 5-HT
Done  Sharp NE 5-HT
5-HTa 5-HT, receptor NE 140,141
Mongeau NE o, receptor 5-HT 142
Matsumoto 5-HT; receptor 143
Han 1983 NE
NE NE
o-receptor B-receptor
NE a-receptor
144,145
clonidine (o,
140 clonidine 147
NE NE
110
monoamines
(serotonin) ( norephineprine )
148,149
(5-HT) NE
pain threshold 5-HT  NE
( pain threshold ) monoamines
(naloxone) 130
PCPA serotonin a- methyl-p-tyrosine (a-MT) NE
reserpine monoamines serotonin ~ NE

-25-



serotonin 5-hydroxy-tryptamine ( 5-HTP )
monoamines
SHT,»  5-HT; receptors
mediators 5-HT,

( nociception ) 130

neuropeptides
opiate-like

substance; OLS

( Opiate-like Substance; OLS )
Hughes 1975
( polypeptides ) OLS
151 OLS 110
B- ( B-endophine )
152 B_

13 B-endophine
( met-enkephalin )

154 155 nucleus accumbens'®
17 ( enkephalin )
( dynorphin )
158
OLS

( analgesia )
"( antinociception ) OLS
B-endophine enkephalin  dynorphin
( nociceptive )

159

- 26 -



(‘arcuate nucleus ) B-endophine

LC
100 nucleus
accumbens (amygdala)  B-endophine enkephalin
ol enkephalin  dynorphin
12 enkephalin
( interneuron ) ' dynorphin K-opioid recepter
ot OLS
( opioid peptides )
( receptors ) 1979 Cheng Pomeranz
195 opiate naloxone
1o naloxone
(2 Hz) (100 Hz)
naloxone 166,167
endogenous ( enkephalin ) ( dorsal horn )
projection neuron
neuropeptides
( antibody microinjection study )
( dynorphin antiserum ) 128 Hz
2 Hz
( dynorphin ) 168
Chen Han (2Hz)
( enkephalin ) B- ( B-endorphin )
u-receptor  o-receptor (100 Hz)
( dynorphin ) k-receptor 1" 2 Hz/15 Hz

_27-



( dynorphin )

128 Hz
( enkephalin )
( enkephalin )

168

u-receptor o-receptor

( enkephalin )

171-172
K-receptor 7

( enkephalin antiserum )

2 Hz

15-30 Hz
( dynorphin )

opiate-related

opiate-related ( 2.7

1. (2Hz) (arcuate

nucleus of the thalamus ) B- ( p-endorphin )
(PAG) ( medulla ) ( enkephalin )

( dynorphin ) projections ( dorsal horn
neuron of the spinal cord ) 108

2. (100 Hz) ( parabranchial
nucleus ), project (PAG) ( medulla )

( dynorphin )

168

-08 -

( dorsal horn neurons )



2 Hz 100 Hz

(‘arcuate nucleus of the thalamus )

B - (B -endorphin)

(PAG)

( parabranchial nucleus )

v v
( medulla )

( enkephalin ) ( dynorphin )

( dorsal horn neurons )

l

2.7 opiate-related
( Trends in Neurosciences, 2003; 26 (1): 17-22.) '
B- endorphin PAG medulla

enkephalin ~ dynorphin
project PAG  medulla, dynorphin

-29.



( enkephalin )
threshold)
( enkephalin )

( naloxone )

( endogenous opioids ) 173

( formalin- induced pain model )
induced pain model )
OLS  receptor
OLS
B-endophine enkephalin  dynorphin

1989
(pain
(2Hz)
( pain threshold )

opioid receptor

(acetic acid-

OLS

( monoamines )

( serotonin ) ( norephinephin )
( opiate peptides ) ( dynorphin ) B-
( B-endorphin ) ( enkephalin )

-30 -



( ) Midazolam ( Dormicum )

Midazolam benzodiazepine ( BZD )
6
Midazolam (Dormicum, 0.035-0.07 mg/kg) diazepam
(antegrade)
ESW 63174181
Midazolam

Short-term acting opioid  Alfentanil
Alfentanil (opiate analgesic, opioid analgesia)
meperidine ( demerol )  fentanyl
(  alfentanil sufentanil ramifentanil)
° ( alfentanil )

6,47,180,182-188
ESWL

6,181

-31 -



alfentanil ~ fentanyl
alfentanil
fentanyl
( potency ratio ) ;
alfentanil fentanyl
alfentanil  fentanyl=1:4
alfentanil fentanyl °

Alfentanil

alfentanil  fentanyl
6

Alfentanil 6,181

( therapeutic window )

-32.-



1. / ( Numerical-rating scale; NRS/ Numerical

scale; NUM ) '¥
0 10 ( O " n 10 " n )
1978
Downie NRS 10
191
192
2. ( Pain thermometer; PT ) "7 ( 2.8)
(PT)
100 mm "
193
3. ( Vertical verbal descriptor scales ;

VVDS)( 2.9)"

no pain at all little pain moderate pain quite bad

pain very bad pain the pain is almost unbearable

-33 -



Pain as bad as it can be
10

S|I=IN|W Ik~ ||| o

No pain

2.8 A format of the numerical rating scale

O 10(0 " "
" )

10

A modified vertical verbal descriptor scales (VVDS ) —a

pain thermometer that included six pain descriptors:

No pain at all
Little pain
Moderate pain
Quite bad pain
Very bad pain
The pain is almost unbearable

AN DN B~ W N

2.9 A modified vertical verbal descriptor scales(

)

-34 -




4. ( Verbal rating scale; VRS or Verbal descriptor scales;
VDS ) 198,199
VRS Melzack 1975

(mild) ( discomforting )
( distressing ) ( horrible ) ( excruciating )
1 5 198
( no pain ) ( mild
pain ) ( moderate pain ) ( severe pain )

( very severe pain ) ( 2.10)

199

®  Verbal descriptor scales ( VDS ) measure pain intensity, a
major component of the sensory/ discriminative dimension of
pain. They usually consist of three to five numerically ranked
words:

| None

2 Mild

3 Moderate

4 Severe

5 Unbearable
2.10 A verbal descriptor scale ( )

-35-



5. ( Visual-analogue scale; VAS )

200
( pain score )
( 2.11) 0 100 mm
" " " 0 " " 100 "
" 15
0 10 (  2.12)
201
202
" " (mm )
VAS
7% VAS '’
VAS Mierlak
6 100 mm  VAS sickness

weakness  discomfort ablitity to physical activities  quality of life
VAS

0 100 gynaecologists
clinical students pre-clinical students
203

-36 -



6. ( Visual analogue thermometer; VAT )

1996
VAS
( 28 8 )
10
7. ( Faces pain scale; FPS )"’
(

FPS

( 2.13)

FPSs
Cartoon-like faces ( 2.14)

1998 Herr

FPS

FPS

_37-

10

189

FPS

197



8.McGill ( McGill pain questionnaire ; MPQ )

MPQ
" Melzack  Torgerson 1971
McGill 204
205
MPQ 20
4 1. / (sensory ) 2. (affective ) 3.
( evaluative ) 4. ( miscellaneous )
- ( pain rating index ; PRI )
MPQ ( present pain
intensity; PPI) PPI
o " 5" ( excruciating pain ) " MPQ
189
" McGill "
short form McGill pain questionnaire ( SFMPQ ) (  2.16)
SFMPQ 15 (11 /
( sensory ) 4 ( affective ) ) VAS  PPI (0 "
s ( excruciating pain ) ") 4
: 0 ( no pain ) 1 ( mild pain ) 2
( moderate pain ) 3 ( severe pain )
/ (0-12) (0-33) (0-45) VAS
(0-10) 206

- 38 -



VAS are generally used to measure the

intensity of pain. The VAS usually
consists of a line 10 cm long with
verbal anchors at either end:

no pain pain as bad as
it could possible be
2.11 The visual analogue scale-1( -1)

2.12 The visual analogue scale-2 (

0

10

-39.




2.13 The faces pain scale-1 ( -1)

®© ele o @

2.14 The faces pain scale-2 ( cartoon-like faces )

e bl N
& d oA EE

2.15 The visual analogue scale + cartoon-like faces ( +

) VAS

- 40 -




Patient’s Name: Date:
No pain  Mild pain Moderate Severe pain
pain
Trobbing 0) 1) 2) 3)
Shooting 0) 1) 2) 3)
Stabbing 0) 1) 2) 3)
Sharp 0) 1) 2) 3)
Cramping 0) 1) 2) 3)
Gnawing 0) 1) 2) 3)
Hot-burning 0) 1) 2) 3)
Aching 0) 1) 2) 3)
Heavy 0) 1) 2) 3)
Tender 0) 1) 2) 3)
Splitting 0) 1) 2) 3)
Tiring 0) 1) 2) 3)
Exhausting 0) 1) 2) 3)
Sickening 0) 1) 2) 3)
Fearful 0) 1) 2) 3)
Punishing-cruel 0) 1) 2) 3)
No pain Worst possible pain

Pressent pain intensity

0 No pain

1 Mild

2 Discomforting

3 Distressing

4 Horrible

5 Excruciating

2.16 The short form McGill pain questionnaire ( SFMPQ )
McGill 15 (11 / 4
) VAS PPI (0 " s ")
4 : 0 1 2 3

- 41 -



anesthesiologists-scoring system of the health state )

ASA 1
ASA 1T
ASA 11T
ASA IV
ASAV

(
ASA VI

( American society of
207-209

24 )207

American society of anesthesiologists physical status classification

( ASA-PS )

207,208

209
6

ASA-PS

207

1941 1963
1994

-4) -



1. Dornier Compact Delta

2.HP EKG BP SPO2 pulse
oximeter

3. naso air way oral air way ambu-bag O2
mask endo-tracheal tube Jaskson Res. (  bomin

atropine ephedrine )

1. Trio 300 electro-stimulator ( 3-3-3 Toyotama-Minami,

Nerima, Tokyo 176-8605, Japan ) ( 3.1)

- 43 -



3.1 Trio 300 -1
A%
1.0-2.0 mA
TENS
20

Wk SRl 2 Sl o 95 el
MR MM iR
OCTENS & EMS (2000} & #TF)

- Lk %
. vl Pl I
a _JIJ JJJ_ Vg
R Ip:fa s E A
W *IP=Vp/5000

3.2 -2

100 Hz
100 ps

- 44 -

107
)




2. #30 0.25mm 1.0 (

1.0.9 N/S500c.c 0.9
2. ( ) midazolam ( dormicum )

3. alfentanil

1.3 cc

2.Sono gel  jelly
3.

4.

1. ( Visual analogue scale; VAS ) ( 2.15)
2.Special chart of pain control in ESWL
3. Anesthesia record ( ESWL )

_45.



S kW

148

ASAI-1I

2.5
1.0
0.5 IVP

18 60

SLE
GOT GPT

- 46 -



4. serum creatinine 2.5

5. cachexia

A S

10.
11.
12. ( @ ) 6

confounding factors

randomization sequence
A. 100 Hz
100 Hz

_47 -



3.3

100 Hz-EA gr.

20mins

/

(

3.3)

randomization sequence

75%

- 48 -

20

24-25

20



100 Hz

75% 3
100 Hz
1~2 mA
20
X
(IVdrip)
(EKG BP SPO2)
dormicum ( 0.04 mg/kg )
10
3
alfentanil 3 pg/kg
50-60
3000
( )
1-100 11KV
101-500 12KV
500 13KV

24

- 49 .-



2. 75%

mA 100 Hz
107

34 3 cm

-50 -



(1

VAS score
()
3)
2.
(1) Complications
a U
b O Skin effect ( ( petechia ) / ( hematoma ) )
c O ( Arrhythmias )
d O (Allergy )
e O ( Nausea )
f O ( Vomiting )
g O 0 /1 /2 /3
/4
h O
()
3)
ad (0 = )
bO (1 = )
cd (2 = )
dO (3 = )
e d (4 = )

-5] -



4)

24

Telephone:

( Hematuria )
( Fever)
( Hematoma )
( Nausea )
( Vomiting )
(a /b

/c

_52.



Excel 2000 SASS8.01
VAS (25 =75 )
Kruskal-Wallis Scheffe test
p<0.05 Ist pain score
(LSD)
p<0.05 Kaplan-Meier
Log-Rank test
p<0.05 ASA
square test Fisher’s exact test
5
5 Fisher’s exact test
( )

VAS

Wilcoxon’s rank-sum test

-53-
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148
(extracorporeal shock wave lithotripsy, ESWL )
demographic data

variable ASA
( 41)( 42)
4.1
R- R- R- P
(control) (sham-EA) 100 Hz EA
25 24 25
Men (%) 15 (60%) 20 (83%) 15 (60%) 0.1334
Female (%) 10 (40%) 4 (17%) 10 (40%)
ASA  ASA-l (%) 14 (56%) 13 (54%) 16 (64%) 0.7576
ASA-I| (%) 11 (44%) 11 (46%) 9 (36%)
Age(yr) 47.00 (41.00-51.00) 49.50 (42.50-54.50) 45.00 (36.00-53.00) 0.2846
BH(cm) 163.00 (157.00-169.80) 163.50 (160.00-168.75) 165.00 (158.30-168.00) 0.9428
BW (kg) 65.00 (55.00-76.40) 70.00 (66.00-73.25) 67.70 (60.00-69.00) 0.1615
(25 -75 )
4.2
U- U- U- P
control sham-EA 100 Hz EA
25 24 25
Men (%) 20 (80%) 21 (88%) 18 (72%) 0.4021
Female (%) 5 (20%) 3 (12%) 7 (28%)
ASA  ASA-l (%) 16 (64%) 18 (75%) 20 (80%) 0.4282
ASA-II (%) 9 (36%) 6 (25%) 5 (20%)
Age(yr) 48.00 (40.00-53.00) 42.50 (34.50-49.00) 44.00 (36.00-48.00) 0.2327
BH(cm) 165.00 (162.00-171.60) 166.50 (162.80-172.50) 166.00 (162.00-172.00) 0.9230
BW (kg) 74.00 (65.00-80.00) 70.50 (63.75-80.00) 63.10 (61.00-76.70) 0.2539
(25 -75 )

_54.



(renal

upper calyx) (renal middle calyx) (renal lower calyx)
(renal pelvis) ( 4.3)
(ureteral pelvis junction , UPJ ) (ureteral upper)
( 44)
4.3
R- R- R- P
(%) control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
Position L sidestone 15 (60%) 11 (46%) 12 (48%) 0.5617
R sidestone 10 (40%) 13 (54%) 13 (52%)
Location Upper calyx 5 (20%) 4 (17%) 2 (8%) 0.3829
Middle calyx 6 (24%) 1 (4%) 4 (16%)
Low calyx 8 (32%) 13 (54%) 11 (44%)
Pelvis 6 (24%) 6 (25%) 8 (32%)
Stone Size(mm2) 105 (63.00-198.00)  115.00 (58.00-180.00) 99.00 (50.00-160.00) _0.2829
25 75 )
4.4
U- U- U- P
(%) control(n=25) sham-EA (n=24) 100 Hz EA(n=25)
Position L side stone 17 (68%) 14 (58%) 13 (52%) 0.5101
R side stone 8 (32%) 10 (42%) 12 (48%)
Location UPJ 4 (16%) 1 (4%) 3 (12%) 0.5154
Upper 21 (84%) 23 (96%) 22 (88%)
Middle 0 (0%) 0 (0%) 0 (0%)
Low 0 (0%) 0 (0%) 0 (0%)
Stone Size(mm?) 45.00 (36.00-70.00)  45.00(32.00-81.00)  54.00(35.00-77.00)  0.9725
25 75 )

-55-



( 45)(

4.6)

100 Hz 5
p<0.0l ( 4.5)
4.6)
4.5
ESWL data - R- P Multiple
control(n=25) sham-EA(n=24) 100 Hz EA(n=25) comparison
Shock-wave intensity (KV) 13.00 (13.00-13.00) 13.00 (13.00-13.00) 13.00 (13.00-13.00) 0.2348
Total shock-wave delivered 3000 (3000-3000) 3000 (3000- 3000) 3000 (3000- 3000) 0.1081
Duration of ESWL (min) 55.00 (50.00-65.00) 55.00 (45.00-60.00) 50.00 (45.00-55.00) 0.0035** >
(25 75 ); **:p<0.01
4.6
ESWL data U- U- U- P
control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
Shock-wave intensity (KV) 13.00 (13.00-13.00) 13.00 (13.00-13.00 13.00 (13.00-13.00 0.8724
Total shock-wave delivered 3000 (3000- 3000) 3000 (3000- 3000) 3000 (3000- 3000)  0.3997
52.50 (47.50-55.00 50.00 (45.00-55.00 0.3422

Duration of ESWL (min)

55.00 (45.00-60.00)

(25 -75 )

-56 -



( 47)

100 Hz
16.00 8.00
(p<0.001)
100 Hz
3.00 2.00
(p<0.001)

100 Hz
534.00 pg’kg  324.00 pg/kg
(p<0.001)
100 Hz
20.00 17.50
p<0.001

( 4.8)
100 Hz
(100 Hz
5.09 ) p<0.05
100 Hz
35.00 21.00
(p<0.001)
100 Hz
2.00 1.00
(p<0.001)

-57-



3. 100 Hz
210.00 pg/kg p<0.01
6. 100 Hz
( p<0.001)
7. 100 Hz
p<0.001
R- R- R- P Multiple
control(n=25) sham-EA(n=24) 100 Hz EA(n=25) comparison
( (%)) 2 (8%) 5 (21%) 6 (24%) 0.3509
23 (92%) 19 (79%) 19 (76%)
() 5.00 (3.00-9.00) 13.00 (9.50-39.00) 21.00 (12.00-38.00) 0.0003*** > >
4.00 (3.00-5.00) 2.00 (1.00-3.00) 1.00 (1.00-2.00) <0.001*** > 0>
total Domincum (mg/kg) 2.50 (2.20-3.00) 2.80(2.70-2.93) 2.68 (2.40-2.90) 0.0693
Alfentanil (ug/kg) 186.00 (165.00-228.00)  210.00 (169.50-210.00)  186.00 (144.00-207.00) 0.4432
total Alfentanil (ug/kg) 744.00 (600.00-975.00)  420.00 (192.00-652.50)  210.00 (144.00-414.00) ~ <0.0001*** > , >
Recovery time (min) 30.00 (15.00-40.00) 12.50 (5.00-25.00) 10.00 (5.00-15.00) <0.0001*** >, >
(25 -75 ) ;***:p<0.001
U- U- U- P Multiple
control(n=25) sham-EA(n=24) 100 Hz EA(n=25) comparison
( (%)) 5 (20%) 11 (46%) 14 (56%) 0.0282* _
20 (80%) 13 (54%) 11 (44%)
() 10.00 (4.00-26.00) 31.00 (11.00- >50.00) >45.00 (19.00- >45.00) 0.0003*** > >
2.00 (1.00-4.00) 1.00 (0.00-1.50) 0.00 (0.00-1.00) 0.0002*** > >
total Domincum (mg/kg) 2.96 (2.52-3.20) 2.80 (2.68-3.15) 2.60 (2.44-3.02) 0.2847
Alfentanil (ug/kg) 210.00 (170.00- 228.00) 162.00 (0.00- 210.00) 0.00 (0.00-189.00) 0.0096** >
total Alfentanil (ug/kg) 462.00 (228.00- 756.00) 152.83 (0.00- 236.00) 0.00 (0.00- 220.00) <0.0001*** >, >
Recovery time (min) 15.00 (10.00-20.00) 5.00 (5.00-15.00) 5.00 (2.00-6.00) <0.0001*** >, >
(25 -75 ); *:p<0.05 , **:p<0.01, ***:p<0.001
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( 49)

1. 100 Hz
1 p<0.05
2. 100 Hz
2 p<0.01
3. 100 Hz 1
p<0.01
( 4.10)
1. 100 Hz
3 p<0.05
2. 100 Hz
4 p<0.01
3. 100 Hz
1 p<0.001
4.9
VAS R- R- R- P Multiple
control(n=25) sham-EA(n=24) 100 Hz EA(n=25) comparison
1st pain score 4.00 (3.00-6.00) 3.00 (3.00-5.50) 3.00 (0.00-4.00) 0.0499* >
Max pain score 5.00 (4.00-7.00) 5.00 (3.00-6.00) 3.00 (0.00-4.00) 0.0032** >
Controlled pain score 1.00 (0.00-2.00) 0.00 (0.00-1.00) 0.00 (0.00-0.00) 0.0059** >
(25 -75 );  *:p<0.05 , **:p<0.01
4.10
VAS U- U- U- P Multiple
control(n=25) sham-EA(n=24) 100 Hz EA(n=25) comparison
1st pain score 3.00 (3.00-4.00) 3.00 (0.00-3.00) 0.00 (0.00-3.00) 0.0439* >
Max pain score 4.00 (3.00-5.00) 3.00 (0.00-3.50) 0.00 (0.00-3.00) 0.009** >
Controlled pain score 1.00 (0.00-2.00) 0.00 (0.00-0.00) 0.00 (0.00-0.00) <0.001*** >, >
(25 -75 ); *:p<0.05 , **:p<0.01, ***:p<0.001
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( 411)( 4.12)
1 G )
L 4 )
@2 ) 1 ) 39
0 ) 104
4.11
R- R- R- P
(%) control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
(0 ) 12 (48%) 16 (67%) 16 (64%) 0.6335
(1) 11 (44%) 7 (29%) 9 (36%)
(2 ) 1 (4%) 1 (&%) 0 (0%)
(3 ) 1 (4%) 0 (0%) 0 (0%)
(4 ) 0 (0%) 0 (0%) 0 (0%)
4.12
U- U- U- P
(%) control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
(0 ) 17 (68%) 22 (92%) 21 (84%) 0.1009
(1) 7 (28%) 1 (4%) 4 (16%)
(2 ) 1  (4%) 1 (%) 0 (0%)
(3 ) 0 (0%) 0 (0%) 0 (0%)
(4 ) 0 (0%) 0 (0%) 0 (0%)
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1. 100 Hz

100 Hz

1. 100 Hz

100 Hz

( 4.13)

63

68

54

16
52

68
0
33
0
24
0
p<0.001
( 4.14)
80
0
46
32
0

p<0.001
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4.13

R- R- R- P
(%) control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
4= 2 (8%) 15 (63%) 17 (68%) <0.0001***
3= 6 (24%) 8 (33%) 8 (32%)
2 17 (68%) 1 (4%) 0 (0%)
1 0 (0%) 0 (0%) 0 (%)
0= 0 (0%) 0 (0%) 0 (0%)
***:p<0.001
4.14
U- U- U- P
(%) control(n=25) sham-EA(n=24) 100 Hz EA(n=25)
4= 4 (16%) 13 (54%) 20 (80%)  0.00***
3= 8 (32%) 11 (46%) 5 (20%)
2 13 (52%) 0 (0%) 0 (0%)
1 0 (%) 0 (%) 0 (0%)
0= 0  (0%) 0  (0%) 0 (0%)
*+%:p<0.001
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1. ( 4.15)
(1)
2.00 ( p<0.05)
(2)
282.00 pg/kg (p<0.05)
(3) 15.00
( p<0.05)
(4)
1 ( p<0.05)
4.15
control
R- (n=25) U- (n=25) P

Duration of ESWL (min) 55.00 (50.00-65.00) 55.00 (45.00-60.00) 0.1221

() 5.00 (3.00-9.00) 10.00 (4.00-26.00)  0.0523

4.00 (3.00-5.00) 2.00 (1.00-4.00) 0.0124*

total Alfentanil (ug/kg) 744.00 (600.00-975.00) 462.00 (228.00- 756.00) 0.0248*
Recovery time (min) 30.00 (15.00-40.00) 15.00 (10.00-20.00)  0.0103*
VAS: 1st pain score 4.00 (3.00-6.00) 3.00 (3.00-4.00) 0.0570
VAS:Max pain score 5.00 (4.00-7.00) 4,00 (3.00-5.00) 0.0306*
VAS:Controlled pain score 1.00 (0.00-2.00) 1.00 (0.00-2.00) 0.7584

(25 -75

)

*:p<0.05
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2. ( 4.16)
(1)
1.00 ( p<0.05)
(2)
267.17 ng/kg (p<0.05)
3)
3 (25 75 )
(3.00-5.50) (25 -75 )
(0.00-3.00) p<0.05
(4)
2 (p<0.01)
(%)
0 (25 -75 ) (0.00-1.00)
(25 -75 ) (0.00-0.00)
p<0.05
4.16
sham-EA
R- (n=24) U- (n=24) p
Duration of ESWL (min) 55.00 (45.00-60.00) 52.50 (47.50-55.00) 0.5762
() 13.00 (9.50-39.00) 31.00 (11.00- >50.00) 0.0581
2.00 (1.00-3.00) 1.00 (0.00-1.50) 0.0131*
total Alfentanil (ug/kg) 420.00 (192.00-652.50) 152.83 (0.00- 236.00) 0.0109*
Recovery time (min) 12.50 (5.00-25.00) 5.00 (5.00-15.00) 0.4713
VAS:1st pain score 3.00 (3.00-5.50) 3.00 (0.00-3.00) 0.0422*
VAS:Max pain score 5.00 (3.00-6.00) 3.00 (0.00-3.50) 0.0100**
VAS:Controlled pain score 0.00 (0.00-1.00) 0.00 (0.00-0.00) 0.0348*

(25 -75 );

*:p<0.05, **:p<0.01
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3. ( 4.17)
(1)
24.00 ( p<0.05)
(2)
1.00 (p<0.01)
3)
210.00 pg/kg (p<0.05)
(4) 5.00
(p<0.01)
(5)
3 ( p<0.05)
4.17
100Hz EA
R- (n=25) U- (n=25) P

Duration of ESWL (min) 50.00 (45.00-55.00) 50.00 (45.00-55.00) 0.7050

() 21.00 (12.00-38.00) >45,00 (19.00- >45.00) 0.0193*

1.00 (1.00-2.00) 0.00 (0.00-1.00) 0.0052**

total Alfentanil (ug/kg) 210.00 (144.00-414.00) 0.00 (0.00- 220.00)  0.0190*
Recovery time (min) 10.00 (5.00-15.00) 5.00 (2.00-6.00) 0.0015**
VAS: 1t pain score 3.00 (0.00-4.00) 0.00 (0.00-3.00) 0.0750
VAS:Max pain score 3.00 (0.00-4.00) 0.00 (0.00-3.00) 0.0491*
VAS:Controlled pain score 0.00 (0.00-0.00) 0.00 (0.00-0.00) 0.0880

(25 -75

)

*:p<0.05, **:p<0.01
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l. ( 4.18)

2. ( 4.19)
3. ( 4.20)
( 4.18)( 4.19)
( 4.20)
4.18
control
R- (n=25) U- (n=25) P

4= 2 (8%) 4 (16%) 0.5486

= 6 (24%) 8 (32%)
2= 17 (68%) 13 (52%)
1= 0 (0%) 0 (0%)

= 0 (0%) 0 (0%)
n( %)

4.19
sham-EA
R- (n=24) U- (n=24) P

4= 15  (63%) 13 (54%) 0.5556

= 8 (33%) 11 (46%)

= 1 (&%) 0 (0%)
1= 0 (0%) 0 (0%)

= 0 (0%) 0 (0%)
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4.20

100Hz EA
R- (n=25) U- (n=25 P
17  (68%) 20 (80%) 0.3334
8 (32%) 5 (20%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
0 (0%) 0 (0%)

%)
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1998 211 13

29 1999 213 13
29 2001 212 73
100 Hz
(1) ESWL ESWL
( )
ESWL (2)
211 213 212 210
3)
4) 1998 2
“ ” 1999 213
“ ” 2001 212
ESWL
4,55,56,58
(%) alfentanil
( fentanyl)
(6)
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(7)
100 Hz

100 Hz
p<0.01

104

4.15-4.17 4.3-4.5

214

60.9% ( fentanyl)
38.2%

skin effect ( ( petechia ) /
( hematoma )) (‘arrhythmias )
“4 ) 1
G )

a1 ) 39
O ) 104 alfentanil (1)
alfentanil (3 ng/kg) (2)

alfentanil

-76 -



[13

(13

29

ESWL

ESWL

175

29

(13

=77 -

2

(13

29

100 Hz

100



25

25

ESWL

25

25

100 Hz
100 Hz

100 Hz
100 Hz
100 Hz
100 Hz

-78 -

148

24

100 Hz
24

100 Hz

VAS score

100 Hz



10.

11.

12.

13.

14.

15.

16.

Lee YH, Huang WC, Tsai JY, Lu CM, Chen WC, Lee MH, Hsu HS,
Huang JK, Chang LS. Epidemiological studies on the prevalence of
upper urinary calculi in Taiwan. Urol Int. 2002; 68(3):172-7.

1996;pp 1-6.

1991;pp 1-6.

1995;17: 19-36.

Schockenhoff B, Daub D, Stadermann D, Rubben H. Opioid
analgesia in extracorgoreal shock wave lithotripsy: fentanyl versus
alfentanil.Eur Urol. 1987; 13(5):293-295.

Alfentanil, Fentanyl Lidocaine
1993;31:225-232.

Anand KJ, Crai%.KD. New perspectives on the definition of pain.
Pain. 67(1):3-6; discussion 1996;209-211.

Melzack R, Wall P. Pain mechanisms: a new theory. Science. 1965;
150:971-977.

Sutters KA, Levine JD, Dibble S, Savedra M, Miaskowski C.
Analgesic efficacy and safety of single-close intramuscular ketorolac
for postoperative Bam management in children following
tonsillectomy. Pain. 1995; 61:145-153.

Souter AJ, Fredman B, White PF. Controversies in the Xerioperative
171861 ?g Sn??sBermdal antiinflammatory drugs. Anesth Analg. 1994;

Malmburg AB, Yaksh TL. Hyperalﬁesia mediated by spinal
glutamate or substance P receptor block by spinal cyclooxygenase
inhibition. Science.1992; 257:1276-1279.

Murphy DF. Continuous intercostal nerve blockade for pain relief
following cholecystectomy. Br J Anaesth. 1983; 55:521-524.

Rawal N, Sjostrand UH, Dahlstrom B, Nydahl PA, Ostelius J.
Epidural morphine for postoperative pain relief a comparative studﬁ
t

with intramuscular narcotic and intercostal nerve block. Anes
Analg.1982; 61:93-98.

Cronin KD, Davies MJ. Intercostal block for postoperative pain relief.
Anaesth Intensive Care. 1976; 4:259-261.

Moore DC. Intercostal nerve block for postoperative somatic pain
following surgery of thorax and upper abdomen. Br J Anaesth. 1975;
47:284-288.

Sidebotham D, Dijkhuizen MR, Schug SA. The safety and utilization

-79 -



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

of patient-controlled analgesia. J Pain Symptom Manage. 1997;
14(4): 202-209.

Chan VW, Chung F, McQuestion M, Gomez M. Impact of patient-
controlle(f. analgesia on required nursmg time and duration of
postoperative recovery. Reg Anesth. 1995; 20(6): 506-514.

Perez-Woods R, Grohar JC, Skaredoff M, Rock SG, Tse AM, Tomich

P, Polich S. Pain control after cesarean birth. Efficacy of

Eatl_ent—controlled analgesia vs traditional therapy (IM morphine). J
erinatol. 1991; 11(2): 174-181.

McIntosh DG, Rayburn WF. Patient- controlled analgesia in
obstetrics and gynecology. Obstet Gynecol. 1991; 78(6): 1129-1135.

Smith CV, Rayburn WF, Karaiskakis PT, Morton RD, Norvell MJ.
Comparison of patient-controlled analgesia and epidural morphine

for postcesarean pain and recovery. J Reprod Med. 1991; 36(6):
430—}2134. P Y P (©)

Klu%er MT, Owen H. Patients’ E% ctations of patient-controlled
analgesia. Anaesthesia. 1990; 45:1072-1074.

Bennett RL, Batenhorst RL, Bivins BA. Patient-controlled analgesia.
z{&gsn%vo %81%cept of postoperative pain relief. Ann Surg. 1982;

Tamsen A, Hartvig P, Dahlstrom B, Lindstrom B, Holmdahl MH.
Patient controlled analgesic thera%y in the early postoperative period.
Acta Anaesthesiol Scand. 1979; 23:462-470.

Parker RK, White PF. Epidural patient-controlled analgesia: an
alternative to intravenous patient-controlled analgesia for pain relief
after cesarean delivery. Anesth Analg.1992; 75(2): 241-251.

Sun HL, Wu CC, Lin MS, Chang CF, Mok MS. Combination of
low-dose eplduraf morphine and intramuscular diclofenac sodium in
postcesarean analgesia. Anesth Analg. 1992; 75(1): 64-68.

Stevens JD, Braithwaite P, Corke CF, Madej TH, Wheatley RG.
Double-blind comparison of epidural diamorphine and intramuscular
morphine after elective cesarean section, wit com()puterlzed analysis
of continuous pulse oximetry. Anaesthesia. 1991;46(9): 787-788.

Sjostrum S, Hartvig P, Presson MP, Tamsen A. A pharmacokinetics of
221(811%r7a18r§1§)rphme and meperidine in humans. Anesthesiology. 1987;

Sjostrum S, Tamsen A, Presson MP, Hartvig P. Pharmacokinetics of
Hrgg%thg%aéggl% 5hme and meperidine in humans. Anesthesiology.

Bevacqua BK, Slucky AV, Cleary WF. Is postoperative intrathecal
catheter use associated with central nervous system infection?
Anesthesiology. 1980; 80:1234-1240.

Yaksh TL, Noveihed R. The phgsiology and pharmacology of spinal
opiate. Annu Rev Pharmacol. 1974; 25:443-462.

Baoguo W, Jun T, Paul F. White, Robert Naruse. Effect of the
intensity of transcutaneous acupoint electrical stimulation on
postoperative analgesic requirement. Anesth Analg. 1997,

-80 -



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

85:406-413.

Han JS, Chen XH, Sun SL. Effect of low- and high-frequency TENS
on Met-enkephalin-Arg-Phe and dynorghm A immunoreactivity in
human lumbar CSF. Pain. 1991; 47:295-298.

Rooney SM, Jain S, McCormack P, Bains MS, Martini N, Goldiner

PL. A comparison of pulmonary function tests for p_ost—tflqractomy

%aln using cryoanalgesm and transcutaneous nerve stimulation. Ann
horac Surg. 1986; 41:204-207.

Warfield CA, Stein JM, Frank HA. The effect of transcutaneous
electrical nerve stimulation on pain after thoracotomy. Ann Thorac
Surg. 1985; 39:462-465.

Cuschieri RJ, Morran CG, McArdle CS. Transcutaneous electrical
%t%n;glélt%%% for postoperative pain. Ann R Coll Surg Engl. 1985;

Soloman RA, Viernstein MC, Long DM. Reduction of postoperative
gam and narcotic use by transcutaneous electrical nerve stimulation.
urgery. 1980; 87:142-146.

Downie WW, Leatham PA, Rind VM, Wright V, Branco JA,
?711(3}%1*83%% {A. Studies with pain rating scales. Ann Rheum Dis. 1978;

VanderArk GD, McGrath KA. Transcutaneous electrical stimulation
in treatment of postoperative pain. Am J Surg. 1975; 130:338-340.

Galloway DJ, Boyle P, Burns HJG, Davidson PM, George WD. A
clinical assessment of electroanal%esm following abdominal
operations Surgery. Gynecol Obstet. 1984; 159:453-456.

McQuay HJ, Bullingham RE, Moore RA, Evans, Lloyd JW. Some
g%t%e(r)lis%(én’t need analgesics after surgery. J R Soc Med. 1982;

Parker RK, Holtmann B, White PF. Patient-controlled analgesia does
a concurrent opioid infusion improve pain management after surgery?
JAMA 1991; 266: 1947-1952.

Plutchok JJ, Kortis HI, Amory DW, Wagner BK. Use of a continuous
alfentanil infusion for extracorporeal shock wave lithotripsy in the
treatment of renal calculi. J Stone Dis. 1992; 4(3):235-242.

Fredman B, Jedeikin R, Olsfanger D, Aronheim M. The
opioid-sparing effect of diclofenac sodium in outpatient
g)éliaclzglip(l)aez‘a shock wave lithotripsy (ESWL). J Clin Anesth. 1993;

Gesztesi Z, Rego MM, White PF. The comparative effectiveness of
fentanyl and its newer analogs during extracorporeal shock wave
11th0tr1§)82/3 ) under monitored anesthesia care. Anesth Analg.

2000 ; 567-570.

Kortis HI, Amory DW, Wagner BK, Levin R, Wilson E, Levin A,
Pitchford DE, Pollak P. Use of patient-controlled analgesia with

alfentanil for extracorporeal shock wave lithotripsy. J Clin Anesth.
1995 ;7(3):205-210.

Mackenzie J. Patient-controlled analgesia with alfentanil for

-81 -



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58

59

60

outpatient lithotripsy. Anaesthesia. 1995 ;50(3):269.

Schelling G, Weber W, Mendl G, Braun H, Cullmann H. Patient
controlléd analgesia for shock wave lithotripsy: the effect of

self-administered alfentanil on pain intensity and drug requirement. J
Urol. 1996 ;155(1):43-47.

Irwin MG, Campbell RC, Lun TS, Yang JC. Patient maintained
alfentanil  target-controlled infusion for analgesia during
extracorporeal ~ shock wave lithotripsy. Can ~J Anaesth.
1996 ;43(9):919-924.

Uyar M, Uyar M, Ugur G Bilge S, Ozyar B, Ozyurt C.
Patient-controlled sedation and analgesia during SWL. J Endourol.
1996 ;10(5):407-410.

Chin CM, Tay KP, NG FC, Lim PH, Chng HC. Use of
%atlent—controlled analgesia in extracorporeal shockwave lithotripsy.
r J Urol. 1997; 79(6):848-851.

Tailly GG, Marcelo JB, Schneider 1A, Byttebier G, Daems K.
Patient-controlled analgesia during SWL treatments. J Endourol.
2001 ;15(5):465-471.

Shieh JS, Chang LW, Wang MS, Sun WZ, Wang YP, Yan]%7 YP. Pain
model and fuzz%_lo ic patient-controlled analgesia in shock-wave
lithotripsy. Med Biol Eng Comput. 2002 ;40(1):128-136.

Madsen KE, Stowe DF, McDonald DJ, Ebert TJ, Kampine JP. A
comparison of epidural narcotics, with and without a test dose, to

epidural lidocaine for extracorporeal shock wave lithotripsy. Reg
Anesth. 1990 ;15(6):288-294.

Ganapathy S, Razvi H, Moote C, Parkin J, Yee I, Gverzdys S, Dain S,
Denstedt JD. Eutectic mixture of local anaesthetics is not effective
for extracorporeal shock wave lithotripsy. Can J Anaesth. 1996 ;
43(10):1030-1034.

1994 14(5) 381-382.
1994 309-310.

1998 26 283-288.

Rogenhofer S, Wimmer K, Blana A, Roessler W, Wieland WF,
Filbeck T. Acupuncture for pain in extracorporeal shock wave
lithotripsy. J Endourol. 2004 ; 18(7): 634-637.

Kararmaz A, Kaya S, Karaman H, Turhanoglu S. Effect of the
frequency of transcutaneous electrical nerve stimulation on analgesia

during extracorporeal shock wave lithotripsy. Urol Res. 2004 ;
32(6):411-415.

Reichelt O, Zermann DH, Wunderlich H, Janitzky V, Schubert J.
Effective analgesia for extracorporeal shock wave hthotrlysy:
gggszg%aneous electrical nerve stimulation.Urology. 1999 ;54 (3)

-82 -



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74

75.

76.

Sztark F, Bourdallé-Badie C, Pariente JL, Lamore A, Gardien PL,
Erny P. Patient-controlled sedation with propofol for extracorporeal

shock wave lithotripsy.Ann Fr Anesth Reanim. 1999;
18(4) :409-414.

Cepeda MS, Diaz JE, Hernandez V, Daza E, Carr DB. Music does not
reduce alfentanil requirement during patient-controlled analgesia

SPCA) use in extracorporeal shock wave lithotripsy for renal stones.
Pain Symptom Manage. 1998 ;16(6):382-387.

Yilmaz E, Ozcan S, Basar M, Basar H, Batislam E, Ferhat M. Music
decreases anxiety and provides sedation in extracorporeal shock
wave lithotripsy. Urology. 2003 ; 61(2):282-286.

TMC00534025 2003.

Highfield ES, Kaptchuk TJ, Ott MJ, Barnes L, Kemper KJ.
Availability of acupuncture in the hospitals of a major academic
r1n7e7dllc§1:1), center: a pilot study.Complement Ther Med. 2003 ;11(3) :

Nakanishi O, Jingxue R, Amano Y, Tsuru N, Nishi M. Comparison
of the Effects of Acupuncture and Nitrous-Oxide Sedation on Tactile

and Pain Sensations in the Right Lower Lip Region.Anesth Prog.
1995; 42(3-4): 152.

Hong L. Clinical case report: breast lum}éectomy with acupuncture
anesthesia. Clin Acupunct Orient Med. 2000 ; 1(3):151-155.

Kalish LA, Buczynski B, Connell P, Gemmel A, Goertz C,et. al.
St?_{) Hypertension with the Acupuncture Research Program
(S ARP%: Control Clin Trials. 2004 ; 25(1):76-103.

Koo ST, Park YI, Lim KS, Chun% K, Chung JM. Acupuncture
215%1%6381121 in a new rat model of ankle sprain pain.Pain. 2002 ; 99(3):

Lin JG, Lo MW, Wen YR, Hsieh CL, Tsai SK, Sun WZ. The effect
of hlgf_l and low frequency electroacupuncture in pain after lower
abdominal surgery. Pain. 2002 ; 99(3): 509-514.

Wedenberg K, Moen B, Norlinﬁ A. A prospective randomized
study-comparing acupuncture with physiotherapy for low-back and
pelvic pain. Acta Obestet Gynecol Scand. 2000; 79(5): 331-335.

Christensen PA, Rotne M, Vedelsdal R, Jensen RH, Jacobsen K,
Husted C. Electroacupuncture in Anaesthesia for hysterectomy.Br J
Anaesth. 1993; 71:835-838.

Lu DP. Acupuncture anesthesia/analgesia for pain and anxiety control
in dental practice Part 2 Techmgues for clinical applications. Rev
Compend. 1993; 14-4:464-468, 470-472.

2. (AA)
(AAA) 2003;pp.9-14.

1996.

-83 -



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

1991;pp9-12.

Ashby RA, Byrne JP, Gyory AZ. Urine is a saturated equilibrium and
not a metastable supersaturated solution: evidence from crystalluria
and the general composition of calcium salt and uric acid calculi.
Urol Res. 1999 ;27(5):297-305.

Hojgaard I, Tiselius HG. Crystallization in the nephron. Urol Res.
1999;27(6):397-403.

Fogazzi GB. Crystalluria: a neglected astect of urinary sediment
analysis. Nephrol Dial Transplant. 1996; 11(2):379-387.

Mitchell CA, Yu L, Ward MD. Selective nucleation and discovery of
organic polymorphs through epitaxy with single crystal substrates. J
Am Chem Soc. 2001; 123(44):10830-10839.

Rosemary LR, Fleming DE, Doyle IR, Evans NA, Dean CJ, et. al.
Intracrystalline Proteins and the Hidden Ultrastructure of Calcium

Oxalate Urinary Crystals: Implications for Kidney Stone Formation.J
Struct Biol. 2001; 134(1): 5-14.

Walton RC, Kavanagh JP, Heywood BR. The density and protein
content of calcium oxalate crystals (]i)recn itated from human urine: a

tool to investigate ultrastructure and the fractional volume occupied
by organic matrix. J Struct Biol. 2003 ;143(1):14-23.

Bruce R Grady, Munch Lal}?r C, Hoven Ardis D, Jerauld Richard S,
Greenburg Richard, et. al. Urolithiasis associated with the protease
inhibitor indinavir.Urology. 1997 ;50(4): 513-518.

Grases F, Llobera A. Experimental Model to Study Sedimentary
Kidney Stones.Micron. 1998;29(2-3):105-111.

Rﬁrall RL. Urinary inhibitors of calcium oxalate crystallization and
their potential role in stone formation. orld J Urol.
1997;15(3):155-164.

Marangella M, Bagnis C, Bruno M, Vitale C, Petrarulo M, Ramello A.
Crystallization inhibitors in the gatho hysiology and treatment of
nephrolithiasis. Urol Int. 2004;72 Supp (13,:6—10.

Balaji KC, Menon M. Mechanism of stone formation. Urol Clin
North Am. 1997;24(1):1-11.

2000;5:73-78.

1991;pp.87-89.

Brendel W. Shock waves: a new physical principle in medicine. Eur
Surg Res. 1986;18(3-4):177-180.

1991;pp.91-95.

Riehle RA. Principles of Extracorporeal Shock Wave
Llithotripsy.1987.

Nabi G, Baldo O, Cartledge J, Cross W, Joyce A.D, Lloyd, S.N. The
Impact of the Dornier Compact Delta Lithotriptor on the

-84 -



Management of Primary Ureteric Calculi. Eur  Urol.
2003 ;44(4):482-486.

o 1996
31-35. PP
95.
1997 pp.106.
96. 1996 9
pp.419-502.
97.
2001 7 3 168.
98. 1993 pp.319-320.
99.
1986 pp.110.
100. 2000 2
56-57.
101. 1998
4 17 4 166,
102. 1994 pp.597-598.
103.
1998 14 4  51.
104. 34 2004
8:24 8 549

105.Chen CJ, Tsai WC, Yen JH, Tsai JJ, Ou TT, Lin CC, Liu HW.
Bloodletting acupuncture of the engorged vein around BI-40
EWel—Chun ; for acute lumbar sprain. Am J Chin Med.
001;29(3-4):387-391.

106. Wang RR, Tronnier V. Effect of acupuncture on pain management in
patients before and after lumbar disc protrusion surgery--a
randomized control study.Am J Chin Med. 2000; 28(1):25-33.

107. 1990 pp.511.
108. 1993 pp.9-11.

109. Man P, Chen C.Mechanism of acupuncture anesthesia. The two-gate
control theory. Dis Nerv Syst. 1972; 33:730-735.

110.Lin Y. Acupuncture treatment for insomnia and acupuncture
analgesia. Psychiatry Clin Neurosci. 1995; 49:119-120.

111. Basbaum Al, Field HL. Endogenous pain control mechanisms:
Review and hypothesis. Ann Neurol.1978; 4:451-62.

112. Wigdor S, Wilcox GL. Centrol and iystemiq morphine-induced
antinociception in mice: contribution of descending serotonergic and
noradrenergic pathways. J Pharmacol.1987; 242(1): 90-95.

113.Eide PK, Holl K, Berge OG, Broch OJ. 5-HT depletion with
5,7-DHT, PCA and PCPA in mice: differential effects on the

-85 -



sensitivity to 5-MeODMT, 8-OH- DPAT and 5-HTP as measured by
two nociceptive tests. Brain Res. 1988; 440: 42-52.

114. Yaksh TL. Direct evidence that spinal serotonin and noradrenaline
terminals mediate the spinal antinociceptive effects of morphine in
the periaqueductal gray. Brain Res. 1979 160:180-185.

115. Wang JK. Antinociceptive effect of intrathecally administered
serotonin. Anesthesiology. 1977,47:269-271.

116. Hylden JLK, Wilcox GL. Intrathecal serotonin in mice: Analgesia
%%g i7n9hsibition of a spinal action of substance P. Life Sci. 1983; 33:

117. Alhaider ~ AA,  Wilcox ~ GL.  Differential roles  of
S-hydroxytryptamineiA and 5- hydroxytryptamineiB receptor
subtypes 1n modulatm% sgmal nociceptive transmission in mice. J
Pharmacol. 1993; 265(1): 378-385.

118.Qian ZN, Gu ZL, Pan JX. Effects of acupuncture analgesia on the
monoamine transmitters levels in the striata and spinal cord in rats.
Chen Tzu Yen Chiu. 1985; 3: 199-201.

119.Zhu S, Shi P, Liu Z, Jiang J. Autoradiographic visualization on the
role of central 3H-5-hydroxytryptamine in acupuncture analgesia.
Chen Tzu Yen Chiu. 1990; 4: 269-273.

120.Sun F, Xu M, Xu S. Effects of microinjections of naloxone and
pchloroamphatamine into rabbit central grey on acupuncture
analgesia. Acta Phytophysiol Sinica. 1982; 34%2): 173-178.

121. Xu DY, Zhou ZF, Han JS. Amygdaloid serotonin and endogenous
opioidd substances (OLS) are important for mediating
electroacupuncture analgesia and morphine analgesia in the rabbit.
Acta Phytophysiol Sinica. 1985; 37(2): 162-171.

122. Liu X, Zhang SX, Zhu B, Chen ZR. Effects of noxious stimulation
and electroacupuncture on raphe-spinal neurons in nucleus raphe
magnus of rats. Acta Phytophysiol Sinica. 1984; 36(4): 349-357.

123.Dong XW, Ye WL, Feng XC, Shen E. Effects on acupuncture
analgesia by mjection of 5,6-DHT into the rat's locus coeruleus. Acta
Phytophysiol Sinica. 1984; 36(3): 214- 219.

124.Tsai HY, Chen YF, Lin JG. Effect of electroacupuncture on the
sefotonergic neurons in rat central nervous system. J Pharmocol.
1988; 41(%): 123-126.

125. Segal M, Sandberg D. Analgesia produced by electrical stimulation
(3)2 903‘[7egholamine nuclel in the rat brain. Brain Res. 1977; 123:

126. Kuraishi Y, Hirota N, Satoh M , Takagi H. Antinociceptive effects of
intrathecal opioids, noradrenaline and serotonin in rats: Mechanical
and thermal algesic tests. Brain Res. 1985; 326:168-171.

127. Kuraishi Y, Harada Y, Takagi H. Noradrenaline regulation of
%am—transmmsmn in the spinal cord mediated by a-adrenoceptors.
rain Res. 1979; 174: 333-336.

128. Howe JR, Wang JY, Yaksh TL. Selective antagonism of the
antinociceptive effects of intrathecally applied alpha-adrenergic

- 86 -



aﬁonists b%i intrathecal prazosin and intrathecal yohimbine. J
Pharmacol Ther. 1983; 224(3): 552-558.

129.Kanui TI, Tjolsen A, Lund A, Mjellem-Joly N, Hole K.
Antinociceptive  effects of intrathecal administration  of
(x-adrenoceptor antagonists and clonidine in the formalin test in the
mouse. Neuropharmacology 1993; 32(4): 367-371.

130. Sagen J, Proudfit H K. Evidince for pain modulation by pre- and
]E{ostSYna]gtlc noradrener3glc receptors in the medulla oblongata. Brain
es. 1985; 331: 285-293.

131. Tjolsen K, Lund A, Hole K. The role of descending npradrener%ic
systems in regulation of nociception: The effects of mtra}theca%/
2c31nluln31s%ezr(§:d a-adrenoceptor antagonists and clonidine. Pain 1990;

132. Sullivan AF, Dashwood MR, Dickenson AH. a2-adrenoceptor
modulation of nociception in rat spinal cord : location, effects and
interactions with morphine. Eur J Pharmacol. 1987; 138:169-177.

133. Fleetwood-Walker SM, Mitchell R, Hope PJ, Molony V, Iggo A. An
02 receptor mediates the selective inhibition by noradrenaline of

nociceptive responses of identifed dorsal horn neurones. Brain Res.
1985; 334: 243-254.

134. Rochford J, Dube B, Dawes P. Spinal cord alpha-2 noradrenergic
li%cg:pégrss 2m3e8d1a‘[e conditioned analgesia. Psychopharmacology. 1992;

135.Li SJ, Han JS. Analgesia effect ofserotonin and morphine in spinal
cord of the rat. Acta Phytophysiol Sinica. 1986; 38(1): 19-25.

136. Sipanos LJ, Stafinsky JL, Crisp T. A comparative analysis
ofmonoaminergic involvement in the spinal antinociceptive action
of DAMPGO and DPDPE. Pain. 1989; 39:329-335.

137. Arts KS, Holmes BB, Fujimoto JM. Differential contribution of
descending serotonergic and noradrenergic systems to central
Tyr-D-AJa-Gly-NMePhe-Gly-ol (DAMGO) and morphine-induced
antinociception in mice. J Pharmacol. 1991; 256(3): 890-896.

138. Vonvoigtiander PF, Lewis RA, Neff GL. Kappa opioid anal%esia 1S
g%eri(%nt on serotonergic mechanisms. J Pharmacol. 1984; 231(2):

139.Pickel V, Joh TH, Reis DJ. A serotonergic innervation of
noradrenergic neurons of the nucleus locus coeruleus: domenstration
by immunocytochemical localization of the transmitter specific

enzymes tyrosin and tryptophan hydroxylase. Brain Res.
1977:308:197-214. PP Y Y

140.Done CJG, Sharp T. Evidence that 5-HT,-receptor activation
decreases noradrenaline release in rat hippocampus in vivo. J
Pharmacol. 1992; 07:240-245.

141. Done CJG, Sharp T. Biochemical evidence for the regulation of
central noradrenergic activity by 5-HT;x and 5-HT, receptors:
Microdialysis studies in the awake and anaesthetized rat.
Neuropharmacology 1994; 33(3/4): 411-421.

142. Mongeau R, Montigny CD, Blier P. Effects of long-term alpha-2
-87 -



adrenergic antagonists and electroconvulsive treatments on the
alpha-2 adrenoceptors modulating serotonin neurotransmission. J
Pharmacol. 1994; 269(3): 1152-1159.

143. Matsumato M, Yoshioka M, Togashi H, Tochihara M, lkeda T, Saito
H. Modulation of norepinephrine release by serotonergic receptors in

the rat hip{)ocam us as measured by in vivo microdialysis. J
Pharmacol. 1995; 272: 1044-1051.

144. Wang Y, Wang S. Effects of intraperitoneal irfljection ofbicuculine or
atropine on electroacupuncture analgesic effect and the change of
lé)rl%m?) ?Sradrenahne content in rats. Chen Tzu Yen Chiu. 1988; 1:

145. Xie CW, Tang J, Han JS. Central norepinephrine in acupuncture
analgesia: difterential effects in the rat brain and spinal cord. Acta
Phytophysiol Sinica. 1983; 35(2): 186-192.

146.Su S, Zheng S, Su C. Effects of four adrenergic drugs on
?17esct11"c%%cupuncture analgesia.Chen Tzu Yen Chiu.1992; 17(3):

147.Yu GD, Cui CD, Zhang HQ, Yin WP, Yin QZ. Effect of locus
coeruleus stimulation and electroacupuncture on nociceptive

response of spinal dorsal horn neurons in rats. Acta Phytophysiol
Sinica. 1990; 42(1): 76-81.

148. Tsai HY, Lin JG, Inoki R. Further evidence for possible analgesic
mechanism of electroacupuncture: effects on neuropeptides and

serotonergic neurons 1in rat spinal cord. Japan Journal of
Pharmacology. 1989;49: 181-185.

149. Tsai HY, Chen YF, Lin JG, Chen CF. Effects of electroacupuncture
analgesia on the central monoaminergic neurons. Chin Pharma J.
1994; 46: 207-218.

150. Chang FC, Tsa1 HY, Yu MC, Yi PL, Lin JG. Central serotonergic
sgstem mediates analgesic effect of electroacupuncture on Zusanli
(ST36) acupoint. (Accepted by Journal of Biomedical Science, 2003)

151. Han JS. The endogenous analgesia system. Sheng Li Ko Hsueh Chin
Chan. 1981; 12(2): 104-112.

152. Ymmg CB, Pin% PX. Correlation of pain threshold and level
ofB-endorphin- like immunoreactive substance in human CSF during
?lge??tll‘%%cupuncture analgesia. Acta Phytophysiol Sinica. 1984; 36(2):

153. Zhu JM, He XP, Cao XD. Changes of releases of P-endorphin-like
immunoreactive substance and noradrenaline in rabbit's preoptic area

clhégmlgg gcupunctureanalgesia. Acta Phytophysiol Sinica. 1990,42(2);

154. Yuan H, Han JS. Electroacupuncture accelerates the biogenesis of
§e61%tr2a% ??nkephahns in the rat. Acta Phytophysiol Sinica. 1985; 37(3):

155.Han JS, Fer H, Zhou ZF. Met-Enkephalin-Arg-Phe-like
immunoreactive substances mediate electroacupuncture anal§631a n
the periaqueductal gray of the rabbit. Brain Res. 1984- 322: 289-296.

156.Jin WQ, Zhou ZF, Han JS. Inhibition of enkephalins degradation in
- 88 -



nucleus accumbens leads to potentiation of acupuncture and
morphine analgesia. Acta Phytophysiol Sinica. 1985; 37(4): 377-382.

157. Xie CW, Zhang WG, Hong XJ, Han JS. Relation between the content
of central met-enkephalin and the analgesic effect of

i:lg:zct{%%cupuncture in rats. Acta Phytophysiol Sinica. 1984; 36(2):

158.Han JS, Xie GX. Dynorphin: Important mediator for electro-
a31c6u gl%ture analgesia in the spinal cord of the rabbit. Pain. 1984; 18:

159.Ma QP, Han JS. Neurochemical studies on the mesolimbic circuitry
of antinociception. Brain Res. 1991; 566: 95-102.

160. Wang Q, Mao LM, Shi YS, Han JS. Lumbar intrathecal
administration of naloxone antagonizes analgesia produced by
electrical stimulation of the hypothalamic arcuate nucleus in
lelgoliellrzbgital— anesthetized rats. Neuropharmacology. 1990; 29(12):

161.Ma QP, Shi YS, Han JS. Naloxone blocks opioid 1l;.eptid.e release in N.
accumbens and amygdala elicited by morphine injected into
periaqueductal gray. Brain Res Bull. 1992 ;28: 351-354.

162. Xie GX, Xu H,Han JS. involvement of spinal met-enkephalin and
dynorphin in descending morphine analgesia. Acta Phytophysiol
Sinica. 1984; 36(5): 457-463.

163. Ruda MA. Opiates and pain pathways; Demonstration ofenkephalin
?}g%a ?G':SSZ 5on dorsal horn projection neurons. Science. 1982; 215:

164.Han JS, Xie GX, Goldstein A. Analgesia induced by intrathecal
injection of dynorphin B in the rat. Life Sci. 1984, 4: 451-462.

165. Cheng RSS, Pomeranz B. Electroacupuncture analgesia could be
mediated by at least two pain-relieving mechanisms; endorphin and
nonendorphin system. Life Sci. 1979 ;25:1957-1962.

166.Bing Z, Villanueva , Bars DL. Ac_u}l)uncture and diffuse noxious
inhibitory control: Naloxone-reversible depression of activities of
trigeminal convergent neurons. Neuroscience. 1990 ;37:809-818.

167.He L, Dong WQ[ Wang M. Effects of ion trophoretic etorphin and
naloxone, and electroacupuncture on nociceptive responses from
thalamic neurones in rabbits. Pain. 1991; 44:89-95.

168. Han JS. acupuncture: neuropeptide release produced by electrical
?t%n%%lanon of different frequencies. Trends Neurosci. 2003;26 (1);

169.Chen XH, Han JS. Analgesia induced by electroacupuncture of
different frequencies is mediated by different ‘gpqs of opioid
26706 Lt1(3>rslz4zgn0ther cross-tolerance study. Behavior. Brain Res. 1992;

170.Sun SL, Han JS. High and low frequency electroacupuncture
analgesia are mediated by different types of opioid receptors at
spinal level: A cross-tolerance study. Acta Phytophysiol Sinica.1989;
41(4): 416-420.

-89 -



171. Chen XH, Han JS. All three types of opioid receptors in the spinal
cord are important for 2/15Hz electroacuupuncture analgesia. Eur J
Pharmacol.1992; 211:203- 210.

172. 1999 pp.114.

173.Tsai HY, Chen YF, Lin JG. Effect of electroacupuncture on the
serotonergic neurons in rat central nervous system. Chin Pharma J.
41 (2): 123-126.

174. Ozcan S, Yilmaz E, Buyukkocak U, Basar H, Apan A. Comparison
of three analgesics for extracorporeal shock wave lithotripsy. Scand J
Urol Nephrol. 2002;36(4):281-285.

175. Yang CP, Cherng CH, Wong CS, Ho ST. Effects of intravenous
ketorolac and fentanyl combined with midazolam on analgesia and
side effects during extracorporeal shock wave lithotripsy. Acta
Anaesthesiol Sinica. 2002 ;40(1):9-12.

176. Weber A, Koehrmann KU, Denig N, Michel MS, Alken P. What are
the Earameters for predictive selection of patients requirin

anesthesia for extracorporeal shockwave lithotripsy? Eur Urol.
1998 ;34(2):85-92.

177. Tauzin-Fin P, Delort-Laval S, Krol-Houdek MC, Maurette P,
Bannwarth B. Effect of balanced analgesia with buprenorphine on
pain response and general anaesthesia requirement during lithotripsy
procedures. Eur J Anaesthesiol. 1998; 15(2):147-152.

178. Kwa AM, Murray WB. Foster PA. Low dose epidural
lidocaine/sufentanil 1s effective for outpatient lithotripsy. Middle
East J Anesthesiol. 1995 ;13(1):71-78.

179. Fredman B, Jedeikin R, Olsfanger D, Aronheim M. The
opioid-sparing effect of diclofenac sodium in outpatient
extracorporeal shock wave lithotripsy (ESWL). J Clin Anesth.
1993 ;58):141—144.

180. Plutchok JJ, Kortis HI, Amory DW, Wagner BK. Use of a continuous
alfentanil infusion for extracorporeal shock wave lithotripsy in the
treatment of renal calculi. J Stone Dis. 1992 ;4(3):235-242.

181. Bromage PR, Bonsu AK, el-Faqih SR, Husain I. Influence of
Dornier HM3 system on resFiration during extracorporeal
shock-wave lithotripsy. Anesth Analg. 1989 ;68(3):363-367.

182.Chin CM, Tay KP, NG FC, Lim PH, Chng HC. Use of
%atlent-controlled analgesia in extracorporeal shockwave lithotripsy.
rJ Urol. 1997 ;79(6):548-851.

183. Ganapathy S, Razvi H, Moote C, Parkin J, Yee I, Gverzdys S, Dain S.
Denstedt JD. Eutectic mixture of local anaesthetics 1s not effective

for extracorporeal shock wave lithotripsy. Can J Anaesth.
1996 ;43(10):1030-1034.

184. Irwin MG, Campbell RC, Lun TS, Yang JC. Patient maintained
alfentanil  target-controlled infusion for analgesia during

extracogporeal shock wave lithotripsy. Can J Anaesth.
1996 ;43(9):919-924.

185. Kortis HI, Amory DW, Wagner BK, Levin R, Wilson E, Levin A,
Pitchford DE, Pollak P. Use of patient-controlled analgesia with

-90 -



alfentanil for extracorporeal shock wave lithotripsy. J Clin Anesth.
1995 ;7(3):205-210.

186. Monk TG, Ding Y, White PF, Albala DM, Clayman RV. Effect of
topical eutectic mixture of local anesthetics on pain response and

analgesic requirement during lithotripsy procedures. Anesth Analg.
1994%;79(3)%06-511. 8 Py P 8

187. Schelling G, Mendl G, Weber W, Pauletzki J, Sackmann M, Poppel E,
Peter K. Patient controlled analgesia for extracorporeal shock wave
lithotripsy of gallstones. Pain. 1992 ;48(3):355-359.

188. Schockenhoff B, Daub D, Stadermann D, Rubben H. Opioid
analgesia in extracorporeal shock wave lithotripsy: fentanyl versus
alfentanil. Eur Urol. 1987;13(5):293-295.

189. Weiner D, Peterson B, Keefe F. Evaluating persistent pain in long
'[2641‘19112(:53’,71‘6 residents: what role for pain maps? Pain. 1998 ;76(1-2):

190. Downie WW, Leatham PA, Rind VM, Wright V, Branco JA,
?%1(3167%503% {A. Studies with pain rating scales. Ann Rheu Dis. 1978;

191. Szyfelbein SK, Osgood PE, Carr DB. The assessment of 1Pe}in
?S%aferzl%ol 1311r1182 immunoactivity in burned children. ain.

192. Jensen MP, Karoly P, Braver S. The measurement of clinical pain
desity:A comparison of six methods. Pain. 1986 ;27:117-126.

193. Christensen PA, Rotne M, Vedelsdal R, Jensen RH, Jacobsen K,
Husted C. Electroacupuncture in Anaesthesia for hysterectomy. Br J
Anaesth. 1993; 71:835-838.

194. Schanberg LE, Lefebvre JC, Keefe FJ, Kredich DW, Gil KM. Pain
coping and the pain experience in children with juvenile chronic
arthritis. Pain. 1997 ;73(2):181-189.

195. Choiniere M, Amsel R. A Visual Analogue Thermometer for
Measurin Pain  Intensity. J Pain  Symptom Manage.
1996;11(5):299-311.

196. Romanas P, Thomas GN, Lars AN.Modality-specific facilitation and
ada%tatlon to painful tonic stimulation in humans. Eur J Pain.
2002 ;6(6):475-484.

197. Taylor LJ, Herr K. Pain intensity assessment: a comparison of
selected 1pal.n intensity scales for use in cognitively intact and
cognitive 1m£)a1red African American older adults. Pain Manag
Nurs. 2003 ;4(2):87-95.

198. Chibnall JT, Tait RC. Pain assessment in cognitively impaired and
unimpaired older adults: a comparison of four scales. Pain. 2001 ;
92(1-2):173-186.

199. Kremer E, Atkinson JH, Igenelzi RJ. Measurement of pain : patient
reference dose not confound pain measurement. Pain.
981 ;10:241-248.

200. Cignacco E, Mueller R, Hamers JPH, Gessler P. Pain assessment in
the neonate using the Bernese Pain Scale for Neonates. Early Hum

-91 -



Dev. 2004 ;78(2):125-131.

201.Rosier EM, Iadarola MJ, Coghill RC. Reproducibility of pain
measurement and pain perception. Pain. 2002 ; 98(1-2):205-216.

202. Notcutt WG, Morgan RJ. Introducing patient-controlled analgesia for
postoperative pain control into a district general hospital.
Anaesthesia. 1990; 45:401-406.

203.Sanz E, Gomez-Lépez T, Martinez-Quintas MJ. Perception of

teratogenic risk of common medicines. Eur J Obstet Gynecol Reprod
Biol. 2001;95(1):127-131.

204. Melzack R, Torerson WS. On the language of pain. Anesthesiology.
1971; 34(1):50-59.

205.Melzack R. The McGill Pain Questionnaire major properties and
scoring methods. Pain.1975; 3(1): 277-299.

206. Young AJ, Miller RA. The preoperative evaluation of pain
management—a new approach! Ambul Surg. 1997 ;5(4):179-181.

207. Prause G, Offner A, Ratzenhofer-Komenda B, Vicenzi M, Smolle J,
Smolle-Jiittner F. Comparison of two g_reoperatlve indices to predict

}éerioperative mortality in non-cardiac thoracic surgery.Eur J
ardiothorac Surg. 1997 ;11(4):670-675.

208. Froehner M, Koch R, Litz R, Heller A, Oehlschlaeger S, Wirth MP.
Comparison of the American Society of Anesthesiologists Physical
Status classification with the Charlson score as predictors of survival
after radical prostatectomy.Urology. 2003 ;62(4): 698-701.

209.S1di A, Lobato EB, Cohen JA. The american society of
anesthesiologists’ physical status: category V revisited.J Clin Anesth.
2000 ;12(4):328-334.

210.
GICMS-245 2003.
211.
GICMS-198 1998.
212.
GICMS-228 2001.
213.

GICMS-208 1999.

214.Liston TG, Montgomery BS, Bultitude MI, Tiptaft RC.
Extracmg)oreal shock wave lithotripsy with the Storz Modulith SL20:
the first 500 patients. Br J Urol. 1992;69(5):465-469.

-92 .-



AR THEHXSHLER

LT, WMECGCAL UNIVERSITY S0E8PTIAL

TMATSAEEY SR W
Si 1l Dt ool Torcbmomy T mam ML
TELaTHAIEH 1

The Institutional Review Board
China Medical University Hospital, Taichung, Taiwan
Tel: A8f=4-F20521210 eay: 1512 Fax: AEG6-LJ308-2385

Espedived Appryval Date © Aug 20, 2003

Ta  Chilk-Fem Hung . Director of Patn Managemem
Chme Metical Unrvesine Hoesis)

Fiere | elaiin W1-T Fuk MDDV S
Charman. instiiional Keview Boanl

Siityed ¢ EMfectivenes of elecirnadipricnss = ESW

e Imslinnonal Revew Boaml bes. el tha sppraval of the ke Ao
LIR{HFDERE-TT doie Adg. I, FOOY, for dhe proacoal idertalisd dbeve, for o penod af 12 mentia
ara] fam demermimed that barmen sulyects wall be o neld,

Approval of rour resesech prajert i, dure o, gamed umil Aug. 19, 266, Yoo are remindat
iRat % change i proecn| @ this project reguime i roebmiseson o e Baerd. BY the end af thn
emioad ey rery b ko] (o i e Baand an ke sisitie of vour poogect O i bas e besn
ermpheed, voE MY reqees cenewed epnval 2 thal iims

Al thw prinsipal invenngainr moss repan 1o tie Charman of the nsinmoned B ies Boass
reanety, anl s wriing, sny snannepasd peohlems mvolving fsio o e sehjoem of o, nch
Hadverse et W holopod dup, meho-sempes or m mededl dsvice,

) -

E F: _,.lu__T._—-_..'__
oy M- T Fah s Cars

Chairmmm. Insitiirs Reriew Bee
CTing Migdheal | niversice 1k

-93.




3550

0953127496

(

)

-94 -




(1)
3) 4)
1 18 60
2 120
(
1.
20
2.
75%
)
3.
75%
( 100Hz)
) 20
3
0.04mg/kg 100
( 0 10 0
3
4 8 2
1
5 24
6 Primary endpoint

2)
(5)
20 )
(
3
20
3
(
midazolam
10 )
alfentanil 3 ug/kg

Secondary endpoint

-95.




(

)

(

)

- 96 -




(

)

(D)

2)

3550

(

)

-97.




Special chart of pain control in ESWL
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Anesthesia record ( ESWL )
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Therapeutic Assessment of Electroacupuncture of BL-40 (Wei-Chung)
on Extracorporeal Shock Wave Lithotripsy (ESWL )-induced Pain
Wei-Ta Chen
Major professor : Jaung-Geng Lin

Institute of Chinese Medical Science, China Medical University

Extracorporeal shock wave lithotripsy (ESWL) is the most widely
used treatment for patients with upper urinary calculi. An appropriate
anesthesia with minimal side effects is required. Commonly, a
combination of sedative and a synthetic opioid is used. To provid
alternative analgesic especially for outpatients, we performed a
randomized control trial to investigate the effectiveness of 100Hz
frequency electro-acupuncture (EA) of BL-40 (Wei-Chung) on the same
side of upper urinary calculi before ESWL.

This study was conducted at Department of Urology, China
Medical University Hospital, including 148 consenting patients who were
divided into renal stone group (R) and ureteral stone group (U) first, then
randomly assigned into three treatment regimens: Group (n=25),
control ; Group (n=24), sham-EA (needle insertion without electrical
stimulation); Group (n=25), 100Hz-EA (100 Hz electrical stimulation).

Patients in Group R- and Group U-  rested 20.00 min before
ESWL; Patients in Group R- and Group U- were adminsted by
acupuncture 20.00 min before ESWL; Patients inGroup R-  and Group
U-  were performed by 100 Hz frequency electro-acupuncture 20.00
min before ESWL.Then, all patients received midazolam (0.04 mg/kg )
1.v. 3.00 min before ESWL for intraoperative sedation.

The pain intensity was evaluated by a visual-analogue scale (VAS).

A supplemental analgesia with intravenous alfentanil 3 ug/kg was given
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when inadequate analgesia occurred (VAS > 3). During ESWL, we
recorded the time interval for the first request alfentanil and total dosage
of analgesic used. Side effects and recovery time were recorded.

There were no differences among three groups in baseline
demographic data, position / location of stone, stone size, shock-wave
intensity (KV), and total shock-wave delivered both in renal stone group
and ureteral stone group, duration of ESWL in ureteral stone group.

The median duration of ESWL was significantly shorter in group
R-  (50.00 min) than group R- (55.00 min)(p<0.01). The median time
interval of raise hand for request alfentanil was significantly longer in
groups R- (21.00 min) and R- (13.00 min) than group R- (5.00 min)
(p<0.001), and groups U- (>45.00 min) and U- (31.00 min) than
group U- (10.00 min) (p<0.001). The median number of raise hand for
request alfentanil was significantly more in groups R- (1) and R- (2)
than group R- (4) (p<0.001), and groups U- ( 0) and U- (1) than
group U- (2) (p<0.001). Median total dosage of analgesic used pg/kg
was significantly less in groups R- (210.00) and R- (420.00) than
group R- (744.00), and groups U- (0) and U- (152.83) than group U-

(462.00) (p<0.001). The median of recovery time was significantly
shorter in groups R- (10min) and R- (12.50 min) than group R-
(30.00 min), and groups U- (5.00 min) and U- (5.00 min) than group
U-  (15.00 min) (p<0.001).

For median first VAS pain score was significantly lower in group
R- (3) than group R- (4) (p<0.05), and group U- (0) than group U-

(3) (p<0.05). Median maximum VAS pain score was significantly
lower in group R- (3) than group R- (5) (p<0.01), and group U- (0)
than group U- (4) (p<0.01). Median controlled VAS pain score was
significantly lower in group R- (0) than group R- (1) (p<0.01), groups
U- (0)and U- (0) than group U- (1) (p<0.001).
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There were few complication and no significant side effects

occurred. Patient satisfaction score was significantly higher in groups R-
and R- than group R- (p<0.001), groups U-  and U- than
group U-  (p<0.001).

The median number of raise hand for request alfentanil was
significantly more in group R- (4.00) than group U- (2.00) (p<0.05),
group R- (2.00) than group U- (1.00) (p<0.05) and group R- (1.00)
than group U- (0.00) (p<0.01).Median total dosage of analgesic used

ug/kg was significantly more in group R- (744.00) than group U-
(462.00) (p<0.05), group R- (420.00) than group U- (152.83) (p<0.05)
and group R- (210.00) than group U- (0.00) (p<0.05).Median
maximum VAS pain score was significantly more in group R- (5.00)
than group U- (4.00) (p<0.05), group R- (5.00) than group U- (3.00)
(p<0.01) and group R- (3.00) than group U- (0.00) (p<0.05). The
median number of raise hand for request alfentanil, median total dosage
of analgesic used and median maximum VAS pain score were
significantly more in groups R- , than groups U- , ,
respectively.

In conclusion, 100Hz frequency electro-acupuncture and
sham-EA achieve satisfactory pain control for ESWL. However, 100Hz
frequency electro-acupuncture and sham-EA had less synthetic opioid
dose and allowed shorter recovery time. We suggest that both 100Hz
frequency electro-acupuncture-assisted anesthesia of BL-40 (Wei-Chung)
and sham-electroacupuncture-assisted anesthesia of BL-40 (Wei-Chung)

are safe and effective anesthetic regiment for ESWL.

Key words: Urolithiasis, ESWL, pain, electro-acupuncture, BL-40
(Wei-Chung)
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