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Assessment on Electroacupuncture Stimulation Effect to Pain Relief
After Operation of Lower Abdomen
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Abstract

Despite the availlability of newer
analgesic drugs and technicues, concems
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remain regarding the side effect profiles of
both opioid and nonopioid analgesic
technicques. We have studied the effects of
electroacupuncture (EA) at the classical
acupuncture points (Zusanli ST-36) on
postoperative pain relief. Omne hundred
healthy consenting women undergoing lower
abdominal surgery randomly assigned to four
treatment regimens: Group (n=25) PCA
only; group (n=25), PCA + sham-EA (no

electrical stimulation); Group (n=25),
PCA + low-EA (2Hz of electrcal
stimulation); Group (n=25), PCA +

high-EA (100Hz of electrical stimulation).
Electroacupuncture groups were begun 20
min before anesthesia. All patients recerved
patient-controlled analgesia (PCA) after
operation. Postoperative pan relief was
evaluated by recording (1) the time for PCA
requested the first recquired, (2) total amount
of analgesics requirements by PCA (3)
pain-rating VAS scale. The time for PCA
requested was prolonged by 8, 17, and 18min
with sham-, low- and lugh-EA, respectmvely.
During the first 24h, the total opioid
requirement was decreased by 21, 43 and
61% with sham-, low- and high-EA,
respectively. The incidence of nausea and
dizziness during the first 24h after swrgery
were signmficantly reduced m the low-EA
group and high-EA group compared with the
other two treatment groups. According to the
results of clinical trial we also found the fact
that electroacupuncture exerts a placebo
effect with respect to 1ts pain relieving



cuality. Low-EA and high-EA could reduced
the postoperative analgesics requirements in
patients undergoing lower abdominal surgery.

Keywords: Electroacupuncture,
Postoperative pain,
Patient-controlled analgesia,
Visual analogue scale.
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Morphine and opioid drugs are the
standard analgesics used in the treatment of
postoperative pain. These agents, however,
have undesirable side effects including nausea,
vomiting, constipation, alteration of mental
status, respiratory depression and the risk of
addiction. Currently intravenous (I. V)
patient-controlled analgesia (PCA) is widely
used for the management of acute
postoperative pamn (Whate 1988, Parker et al.
1991). However, opioid related side effects
still occur with PCA despite the reduced dose
used by this technique (White 1987, Parker et
al. 1991). Peripheral electrostimulation either
by electroacupuncture (EA) or
transcutaneous nerve stimulation (TENS)
have been shown to have analgesic effect in
the relief of postoperative pain (Galloway et
al. 1934; Stubbmg and Jellicoe 1988,
Christensen et al. 19389). Martelete et al.
(1985) showed that patient given EA needed
only half the dose of opioid compared to
nonacupuncture group. However, their study
lacked placebo control and there was no
objectrve assessment of pamn. The present
study was undertaken to evaluate whether
the frequency of the electrical stimulation 1s a
factor in the efficacy of EA for the relief of
postoperative pain.
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The study design is summarized In
Table 1 and the demographic data which were
comparable among all 4 groups are show 1n
Table 2. The time for the first PCA dose
required was 18.0 min, 279 min, and 28.1
min for the Sham-EA, Low f-EA and High
f-EA respectively which were all significantly
longer than the control group and the values
of both actve EA groups were better than the
Sham-EA group (Fig. 1). The number of PCA
demand in the 24 hr. was significantly less in
the High f-EA (7.9+/-5.9) and the Low f-EA
(11.7+/-1.1) groups compared to those of the
control (20.5+/-92) and the Sham-EA
(16.1+/-7.4) as shown in Table 3. There was
also highly significant difference in the dose
of PCA delvered among the 4 groups with
the lowest dose used in the High f-EA group
(Table3). All patients obtained adequate pain
relief without significant difference in the
VAS scores (Fig. 2); however, comparng to
the control group the total amount of
morphine recuired in 24 hour was reduced by
21%, 43% and 61% with the Sham-EA, Low
f-EA and High f-EA groups respectively. The
incidence of nausea and dizziness were
significantly lower in both of the actve EA
groups compared to the other two groups
(Table 4). No patient had respiatory
depression (respuatory rate< 10 min or
5.02< 90 mmHg).

The mechanism of acupuncture
analgesia (AA) 1s still unclear, although many
studies reported a close relationship between
AA and neurotransmitter (Sjolund et al. 1977,
Peng et al. 1978; Cheng and Pomeranz 1981).
Hughes et al. (1975) reported isalation of
endogenous opioid-like the mammalian brain
tissue and human cerebrospinal flmd, which
can act as an analgesic on the opioid receptors.
Promeranz and Chiu (1976) suggested that
the analgesic effect of acupuncture was due to
the release of endorphines. Han et al. (1980)



reported that EA at 2Hz could induce
secretion of  -endorphine, which produced
analgesic effect with the combination of
and oploid receptors. Although the
mechamism of acupuncture analgesia 1s still
not clearly defined, it appears to exert its
beneficial effects through several different
modes of action.

According to traditional Chinese
medicine, the so-called Zusanh (ST-36) point
on the foot 1s alleged to be one of the most
effective pain-relieving acupoints for lower
abdominal problem. On the other hand, Lin
(1996) showed that EA stimulation of 2Hz
and 100Hz frecuencies resulted in different
subtype receptors of opioid or serotomn
mediating analgesic effect. Therefore, we
elected to use 2Hz and 100Hz frequencies
stimulation 1 the present clnical
mvestigation.

The time for the first requirement of
narcotics was prolonged by Smun, 17mun, and
18min with sham-, low- and high-EA,
respectively. The result demonstrated the
incidence of postoperation pamn could be
delayed by electroacupunture therapy.

The most patients reported that their
postoperative pain was "adecjuately” treated,
and there were no sigmficant differences
among the four groups. Few patients
complained that the electrical stimulation
produced by the electroacupuncture device
was uncomfortable. In addition, 69% of the
high-EA, 35% of the low-EA and 18% of the
sham-EA patients felt that EA therapy
decreased their postoperative pain.

The results of this study clearly
demonstrated that the oploid-sparng effect
of electroacupuncture is dependent on the
frecquency of the electrical stimulation. The
number of doses of opioid medication in the
first 24h was significantly less in the high-EA
gioup than i the low-EA group. The

morphine recquirement in the high-EA group
was decreased by 31% compared with
low-EA group in the first 24h. Owr results
also showed that EA exerts a significant
placebo effect with respect to its pain
relieving cualities. Therefore the single-blind,
sham-controlled study design can eliminate
the impact of patient bias on the results. The
study results suggested that a placebo effect
contributed to the analgesic action of EA
therapy (Groups versus  ); however,
the total number of PCA demands and the
oploid analgesic dose requurements in the
low-EA and sham-EA groups were
significantly different. Electroacupuncture
decreased the incidences of nausea and
dizziness, after surgery, presumable
secondary to the decreased dosage of opioid
analgesic requred In the postoperative
period.

In conclusion, electroacupuncture was
used as an adjunct to PCA, 1t produced a
significant decrease in the postoperative
analgesic requirement, which was related to
the frequency of the electrical stimulation.
We found that higher frequency of electrical
stimulation provided the better results. In
addition, the use of EA resulted in decrease
the incidence of opioid-related side effects
after lower abdominal surgery.
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Table 1. Postoperative pain treatment groups included a
standard treatment (PCA- only) and three
electroacupuncture groups.

Group Postoperative pain therapy
I (PCA - only) Intravenous PCA alone with morphine.
I (sham - EA) PCA with morphine + sham - EA

(no electrical stimulation, but the functional
indicator lights on)

I (low f-EA) PCA with morphine + low f - EA
(2Hz, 0.5mA electrical stimulation)

IV (hugh f- EA) PCA with morphine + high f - EA
(100Hz, 0.5mA electrical stimulation)




Table 2. Demographic data for each of the four treatment groups.

Grousl Group Group Group
(oA olr’ﬂ | (BCAtsham- (PCAHow (PCA+high

Y EA) £EA) £EA)
Age(yr) 30438 41212 3847 42213
Weight(kg) 51214 55410 5411 51417
Duration of = 11338 11010 12114 11521
anasethesia (min)
Duration of 101£13 10520 110£21 102+15

operation (min)

Values are mean + S.D. (n=25)



Table 3. Postoperative analgesic requirements in each treatment group.

Crounl Group 11 Group Il GroupIV
s o , PCA+shamE  (PCA+low  (PCA+high
y A) f-EA) f-EA)

Time for the first
dose of morphin

. 106+59 180+£79* 279+123%% 281+138"8
after  operation

(min)

PCA demands in

the first 24h

1 - 8 h 90£36 70+£36* 51+40% 33x32""°
8 - 16 h 82573 58+38 40+267" 2.8+21%°
16 - 24 h 32+£24 33+21 26+21 18+1.6"
Total in 24h 205+£92 161+£74* 117x7.1*% 79+£509%"°
Morphine

delivered (10 x

mg)

l - 8 h 161+71 128+66* 92+£7.1%8 61£59*°
8 16 h 155+94 108+77* 76+54%% 54+38%°
16 - 24 h 65+48 66+4.1 50+4.2 3.5+3.27

Total in 24h 38.1+16.0 302+144* 21.8+147" 150+107""

Values are mean + S.D. (n=25)
*xp< 005, +p < 0.01versus Group I .

§p < 0.05, ||p < 0.01versus Group II.
Op < 0.05,  versus Group 1T .



Table 4. Postoperative side effects in the four treatment groups.

Crowl Group II Group III GrouplV
> A‘;p wy) (PCAtsham-  (PCA+low  (PCA+high
y EA) f-EA) f-EA)
Number of
opiod-related side
effects
Nausea 11 (44) 10 (40) 4 (16) *3 6 (24) *§
Vomiting 0(0) 1(4) 1(4) 0(0)
Dizziness 14 (56) 16 (64) 7 (28) *8 10 (40) *§
Pruitis 2(8) 0(0) 1(4) 1(4)

Values are mean (%)
*xp < 0.05,versus Group 1 .

§p < 0.05, versus Group II .
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