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Assessment of the effect of postoper ative acupunctur e stimulation on
pain relief after total knee replacement
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Fig 1. A format of numerical rating scale

Fig 2. A verba descriptor scale

Fig 3. The visual analogue scale

Fig 4. The McGill pain questionnaire-short form

Fig 5. Postoperative 24 hr visual analogue scale comparison
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Tablel: Postoperative pain trestment group include a standard
treatment (PCA-only) sham eectro-acupuncture low

frequency eectro- acupuncture and high frequency
€lectro-acupuncture

Table2: Demographic data for each of the three treatment groups
Table3: Morphine delivered (mg) in three grades of three groups
Tabled: Morphine ddlivered (mg) in three groups

Table5: Postoperative morphine delivered (mg) in first 8 hours
Table6: PCA demand times in 24 hours in four groups

Table7: Valid and invaid PCA demands

Table8 Postoperative side effect in four treatment groups
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Figure 1. A format of the numerical rating scae




2 (verbd rating scale; VDS)(Fig.2)

(nopain) (mild pain)
(moderate pain) (severe pain) (very severe pain)
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4  McGill (McGill pain questionnaire; MPQ)(Fig.4)
1971 Melzack  Torgerson McGill

(69)
(39)

(40)



Verba Descriptor Scales (VDS) measure pain intensity, a

major component of the sensory/ discriminative dimension
of pain. They usualy consst of threeto five numerically
ranked words:

None

Mild
Moderate
Severe
Unbearable

a b wpnNPEk

Figure 2. A verba descriptor scale

® VASaegeneraly used to measure the

intensity of pain. The VAS usudly
consgts of aline 10 cm long with
verbal anchors a either end:

no pan pain as bad as
it could possible be

Figure 3. The visua analogue scae




Paiat' s Name: Date:

None Mild Moderate Severe
Trobhing 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)
Solitting 0) 1) 2) 3)
Tiring 0) 1) 2) 3)
Exhauding 0) 1) 2) 3)
Sickening 0) 1) 2) 3)
Fearful 0) 1) 2) 3)
Punishing-cruel  0) 1) 2) 3)
No pan Worst Possible pain

Pressent pain intengty
O No pain

1 Mild

2 Discomforting

3 Didressing

Figure 4. The McGill pain questionnaire-short form




1. Trio 300 dectro-stimulator (3-3-3 Toyotama-Minami, Nerima,
Tokyo 176-8605, Japan)

2. #30 0.25mm 15 ( )
3. Morphine Hydrochloride(10 mg/ml)
4 0.9%
5. (Visua anaogue scale; VAS) (
)
6. Abbott Pain Management Provider (abbott

laboratories, north, Chicago, IL 60064 USA)

1. 90 (Total knee
replacement TKA) ASAL-I

cachexia

Confounding Factors

2. randomization
sequence
100 Hz



sequence

1)

(2)

(3)

30

PCA

100 Hz
5%
100 Hz
30 PCA

4~7 mA

(Table. 1)

VAS

randomization

PCA

5%

4~7 mA



Table. 1. Postoperative pain treatment groups include a standard
treatment (PCA-only), sham electro-acupuncture, and 100 Hz
frequency electro-acupuncture

Group No Postoper ative pain ther apy
|. control 31 Intravenous PCA aone with morphine
I1. sham electro- Intravenous PCA with morphine + sham
29
acupuncture electro- acupuncture
111.100 Hz frequency Intravenous PCA with morphine+ EA

electro-acupuncture 0 (100 Hz, 4~7 mA ,dectrica stimulation)

PCA= patient-controlled andlgesa  EA= dectro-acupuncture

2.

(2 Induction Dropendol 2.5
mg

Thiopental 2mg/kg  Succinylcholine 2mg/kg Fentanyl 1 mg

(2 Trached intubation Atracurium 0.6 mg/kg

(3) Maintainence  |soflurane Nitrous oxide 60% in oxygen
40% Fentanyl

(4) Reverse Atropine 0.01 mg/kg Edrophonium

0.6 mg/kg



1)

30 PCA
(IV catheter)
PCA
(2PCA
PCA
PCA 24 (infusion)

bolus dose 1
lockout interva

1) (PAR)

VAS score

(2

@ PCA PCA

(b) VAS score

(c) McGill Pain Questionnaire-short form



PCA VAS
95% one-way
ANOVA followed by Bonferroni post hoc test
p<0.05
chi square test



0 TKA
Demographic
Vaiable

Table. 2

Table. 2: Demographic data for each of the three treatment groups

Group | Group I Group 11
(n=31) (n=29) (n=30)
PCA only PCA+sham EA pCA+ 100 HZEA
Age (yr) 72.9+3.6 72.05.4 71.7+4.5
Height (cm) 161.0+6.4 160.6+5.0 159.1+5.7
Weight (kg) 69.5+8.4 68.319.1 69.8+10.6
Side of surgery ) ) .
R:L) 18:13 16:13 16:14
Durationof 485493 150.5+8.7 148.3+10.3
anesthesia (min)
Duration of 13 548 132.9+7.3 132.2+7.7

operation (min)
Vaues are meantS.D.




PCA Tabe.3

1. 100 Hz
30.0% 100 Hz
29.0%
2. 100 Hz
19.0% 17.5%
3. 100 Hz
41.8%
4, 100 Hz
100 Hz
5. 100 Hz
29.0%
2.5%
100 Hz 27.2%

Table. 3: Morphine ddlivered (mg) in three grades of three groups

Morphine Group | Group Il Group Il F value




delivered(mg) (n=31) (n=29) (n=30)
PCA only PCA+ sham EA

PCA+ 100Hz EA
1-8hr 27.3+40 26.9+3.9 19.1+38 3BA1x**
816 hr 10.5+31 10.3+2.6 85+23 4.61**
16-24 hr 55+2.9 5.0+2.8 32424 7.20*
Tota in 24 hr 434+6.1 42.3£5.5 30.8+5.2 4049+ **

Vaues are meantSD. *: P<0.05 **: P<0.01 ***: P<0.001

Table. 4
1. 100 Hz
24.1% 26.4%

2. 100 Hz

50.5%
3. 100 Hz

24.1%
4,
5. 100 Hz

485% 50.1%

Table. 5



1. 4 100 Hz

2. 4 8 100 Hz
100Hz
Table. 4. Morphine ddlivered (mg) in three groups
Morphine erp | erp I GrOEIp i
delivered(mg) (n=29) (n=31) (n=30) F value

PCA only PCA+ sham EA PCA+ 100HZEA




1-4 hr

4-8 hr

812 hr

12-16 hr

16-20 hr

20-24 hr

23.22+3.66 22.52+3.45
4.10+0.75 3.79+0.90
5.84+1.51 521+1.74
4.71+2.00 4.07+1.44
3.35+1.50 3.24+0.69
2.19+2.40 1.56+2.05

17.10+3.58

203+0.67

4.43+£152

4.03£1.63

167+0.76

1.30+1.51

12.32***

198

151

0.92

321*

6.19 ***

Valuesare meantSD. *: P<0.05

**: P<0.01 ***: P<0.001

Table. 5: Postoperative morphine delivered (mg) in first 8 hours

Group Il
Morphine GrOUp | erp I —30
delivered(mg) (n=29) (n=31) (n=30) F value
15hr 11.22 +2.68 1048 +2.47 839 +2.70 11.71***
oh 4.77 +0.80 4.60 +0.92 3.62 +0.78 12.73***
r
3hr 410 +0.79 3.98 +0.86 3.10 +0.80 2.08
ahr 3.13 +0.62 3.09 +0.73 1.80 +0.55 12,21 ***
2.26 +0.44 169 +0.54 1.10 +0.40 193
6 hr
1.84 +0.58 161 +0.87 0.93 +0.37 193
8hr

Values are meantS.D. *: P<0.05

**: P<0.01 ***: P<0.001



Hz

100 Hz

24

PCA Table.6

100 Hz 100

100 Hz

100 Hz

100 Hz

Table. 7 100 Hz
100 Hz



Table.6: PCA demand times in 24 hours in four groups

G Il
PCA demand Group| Group I roij?r’)o
in 24hr (time) (n=31) (n=29) (n=30) F value
PCA only PCA+ sham EA PCA+ 100HZEA
1-8hr 524+15.0 40.2+13.3 34.7+165 15.19* **
8-16hr 13.6+ 5.6 12.7+ 6.5 107+ 7.1 4,02*
16-24hr 8.9+12.2 56+3.4 39+ 38 8.92%*
Total in 24hr 74.9£16.9 585.1+13.6 49.3+17.2 19.41***
Vaues are meantSD. *: P<0.05 **: P<0.01 ***: P<0.001
Table.7: Vdid and invalid PCA demands
Group I
Group | Group Il P
(n=29) (n=31) (n=30) F value
Valid
demands
1-8 hr 27.3+ 40 25.6+3.9 19.1+ 3.8 35.11***
816 hr 105+ 3.1 9.3+ 2.6 85+23 4.61**
16-24 hr 55+ 29 38+21 32+ 24 7.20%*
24 hr 434+ 6.1 387455 30.8+52 40.49* **
Invalid
demands
1-8hr 252+9.1 24.6+9.0 155+11.4 8.79***
816 hr 31+ 27 3.0+ 25 22+28 541**
16-24 hr 2.6+ 8.7 23t51 05+19 4.29%*
24 hr 30.9+12.8 30.0+10.6 18.2+11.8 0.67***
Vaues are meantS.D. **: P<0.01 ***: P<0.001



( mm)

VAS

VAS Fig. 5
pain score
VAS score 1.5 2 3
6 100 Hz
6 16
20 100 Hz
1060

*3

*

il 1

0.51 1.52 3 4 6

8 12 16 20

postoperativetime (hr)

Fig 5. Postoperative 24 hr visual anadogue scae (VAS, 0-100 mm)

OGr o
BGr o
OGr o

up1l
U p 2

U p 3

24

comparison. VAS indicates VAS,, different from the VAS,

of arrivd moment in the PAR.

*  p<0.05, compared with Groupl

#  p<0.05, compared with Group2



Table. 8

100 Hz

Table. 8. Postoperative side effect in three treatment groups

Number of | G I Group Il
opiocidrelated side Grgup roup (n=30) Chi-Square
eff (n=31) (n=29)
ect Value
PCA only PCA+ sham EA PCA+ 100HZEA
Nausea
14(45.2) 12(41.4) 10(33.3) 23
Vomiting
22(71.0) 21(72.4) 23(76.7) 1.69
Dizziness
17(54.8) 16(55.2) 8(26.7) 115*
Pruritis
1(3.2) 1(3.4) 0(0.0) 11

Values are mean(%) *  p<0.05



55

161

93

55

160 | abrasse

PCA

(162,163)

20

160



PCA

100 Hz
100 Hz
164
100Hz
100 Hz
29.0%
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Assessment of the effect of postoper ative acupunctur e stimulation on

pain relief after total knee replacement

YU-CHEN CHEN

Institute of Chinese M edical Sciences, China Medical College

ABSTRACT

Post-operative pain is an active phenomenon. Even though the
patients do the same operation, the post-operative pain on each patient is
different. The pain occurs on the first several hours after the operation is
very intense, and it will rdax gradualy. But the side effects of using

analgesics occurred at the same time.

Acupuncture put in use on the pain-relieve trestment after
operation is very little, and there is no complete and specific conclusion
on the pain-relieve mechanism of acupuncture, neither the dose of
acupuncture stimulation yet. Therefore, the purpose of this study was to
estimate the effect 100Hz frequency e ectro-acupuncture stimulation
combined PCA to pain relieve after operation. This study was performed
at Department of Orthopaedics, ChinaMedica College Hospitd,
including ninety patients who have had spina anesthesia after total knee
replacement. We choose total knee replacement (TKA)patients as subjects
to examine the effects of 100Hz electro- acupuncture in conjunction with
PCA on post-operation pain. The subjects were randomized into three
groups - control group, sham eectro- acupuncture group, 100Hz
frequency eectro-acupuncture group. Each group consisted of about
thirty patients.

The study results show that the total dose of PCA used within the
first 24 hours was 29% less in the 100Hz frequency € ectro-acupuncture



group when compared with control's. This was aso statistically
significant. In conclusion, the present study shows that 100Hz frequency
el ectro-acupuncture postpone the initial demand for pain control and
decrease total PCA dose within the first 24 hours.  When comparing
pain scores, those 100Hz frequency electro-acupuncture group were
lower than those of the control group, and the sham e ectro-acupuncture
group within 6 hours. These were statistically significant. However, six
hours later, al three groups had smilar pain scores .Findly, opiate-related
side effects were lowest in the low frequency and high frequency e ectro-
acupuncture group. In conclusion, the present study shows that 100Hz
frequency eectro-acupuncture postpone the initial demand for pain
control and decrease total PCA dose within the first 24 hours, and both of
them can help to reduce the opiate-related side effects.
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