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making it possible to operate patients under full cons-
Introduction ciousness by stimulation through the needle inserted into a-
cupoints. The true concept of acupuncture anesthesia is an

Acupuncture anesthesia is a form of analgesic methods  analgesia and not anesthesia. However, the term of a-
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cupuncture anesthesia is clinically used because surgical pro-
cedure under acupuncture analgesia can be performed.

There are some methods in producing acupuncture anal-
gesia; manual stimulation of the needles inserted into a-
cupoints, electrostimulation with electrostimulator connected
to the needles, and injection of medicaments into acupoints.

The advantages of acupuncture anesthesia are its easiness,
safety, minimal effects on physiological function, inex-
pensiveness, and others. Disadvantages are long period of
onset, incomplete analgesic action, muscular tension, and
pain due to traction of viscera.

There are systemic and regional anesthesia in electroacu-
puncture anesthesia. For general electroacupuncture anal-
gesia groups of Chang feng-San yang lo acupoints(China),
Tien ping-Bai hui(Japan) and San yang lo~Xi men-San yin
chiao~Fu yang(Korea) were reported to be effective'. For re-
gional electroacupuncture anesthesia some reports on the
combinations of acupoints which are related with operating
sites were introduced”.

A number of cases in need of abdominal operations such
as rumenotomy, correction of abdominal displacement have
been encountered in bovine clinic. Standing position is usu-
ally more desirable than recumbency for these operations.
Abdominal surgery under standing posture is generally per-
formed with premedication and infiltration or paravertebral
anesthesia’.

Brunner® described the acupuncture analgesia techniques
for operation on large domestic animals. Acupuncture anal-
gesia was used for cesarean section in a cow, 5 for repair of
abnormal abdominal vent in a bullock and for abdominal
surgery in bovines®.

In this paper the effectiveness of electroacupuncture re-
gional anesthesia for bovine abdominal surgery was ex-

amined.

Materials and Methods

Experimental animals : Animals used in this experiment
were 9 healthy, 2 to 3 years old, 200 to 400kg Korean na-
tive cattle (3 males, 6 females). Four heads for laparotomy, 3

for rumenotomy and 2 for omentopexy were performed with

electroacupuncture regional anesthesia(Table 1).

Table 1. Abdominal operations of Korean native cattle under
electroacupuncture anesthesia

Animal No. Age(Y) BW.(kg)  Sex ‘gsigg’;ﬁal

) 1 2 200 2 Laparotomy
2 3 400 3 ”
3 3 300 by Rumenotomy
4 2 200 9 "
5 3 300 2 Omentopexy
6 3 300 2 ”
7 3 200 ) Laparotomy
8 3 300 ¥ Rumenotomy
9 2 200 ¢ Laparotomy

Combination of acupoints : Three acupoints were select-
ed; The anterior end part of transverse process of 1st
lumbar(Yao pang 1), the posterior end part of transverse pro-
cess of 2nd lumbar(Yao pang 2), and 4th lumbar(Yao pang
4) as shown in Fig 1.

Yao Pang 1
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Fig 1. Acupuncture points for electroacupuncture regional anal-
gesia in cattle.

Round needles were inserted anterio-ventrally into these
three acupoints. Yao pang 1 and 4 acupoints were con-
nected to channel A of stimulator(TEC pulse stimulation
AM 3000, TENKA Co. Japan), and Yao pang 2 and 4 were
connected to channel B of stimulator. Both channels of Yao

pang 4 were connected to cathodes.
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Electroacupuncture analgesia : After premedication with
2% xylazine(0.5ml/100kg B.W.) IM, the acupoints were
stimulated with the currents of 1.0~5.0 voltages and the fre-
quencies of 30Hz. The currents were gradually increased to
4.0~9.5 volts according to the animal status until adequate
analgesia was achieved.

Attainment of regional anesthesia : Disappearance of
pain against pricking on the incision line and skin wrinkle
shown on the flank region was judged as good analgesia.
When the skin of flank was inflated, the currents were slight-
ly reduced.

Restraint : Electroacupuncture anesthesia was performed
at standing position.

Abdominal operations : Under electroacupuncture ane-
sthesia operations such as laparatomy, rumenotomy, and

omentopexy were conducted.

Results

The results of regional electroacupuncture anesthesia for 9

Korean native cattle were summarized in Table 2.

Table 2. Results of electroacupuncture anesthesia in Korean
native cattle

Electrical carrency Induction

Animal No. . . Results
Frequency(Hz) Voltage(V) time(min)

1 30 4.0-9.5 22 good
2 30 4.0~-7.0 14 good
3 30 4.0~8.0 10 good
4 30 2.0~4.0 25 poor
5 30 5.0~9.5 10 fair

6 30 2.5~6.0 10 good
7 30 1.0~2.0 15 good
8 30 1.0~5.5 10 good
9 30 2.0~4.0 15 poor

Good : operation could be effidently completed under electroacupuncture
analgesia(EAA) alone.

Fair  : operation could be efficientdy performed under EAA, but some
struggles during operation were observed.

Poor : opreation could not be accomplished under EAA without additional
infiltration anesthesia,

The frequency was kept uniformly 30Hz but the current

was controlled according to the depth of anesthesia ranged
from 1.0 to 9.5 voits.

A latency of 10 to 25 minutes was required to induce re-
gional anesthesia.

The effects of electroacupuncture anesthesia were good in
6 heads of 9 (68%), fair in 1(11%) and poor in 2(22%).

In poor 2 cases, it was impossible to complete abdominal
surgery under the electroacupuncture regional anesthesia,
without additional infiltration anesthesia.

Pain responses were recovered to normal within 5 minu-

tes after the needles were withdrawn,

Discussion

Thirteenth thoracic, 1st and 2nd lumbar nerves are dis-
tributed in the flank of cattle. The flank region is desen-
sitized by infiltration of local anesthetic around these nerve
trunks. In this study, three acupoints which are close to
these nerves were selected for electroacupuncture regional
analgesia : Yao pang l(anterior end part of transverse pro-
cess of 1st lumbar vertebra), Yao pang 2(posterior end part
of transverse process of 2nd lumbar vertebra) and Yao pang
4(posterior end part of transverse process of 4th lumbar
vertebra). It was considered that the exact insertion of the
needles to acupoint in electroacupuncture was less critical
than in manual acupuncture because electrostimulation could
be spread wildly around the acupoints.

Current conditions such as frequency, voltage and polarity
of electrode is important in electroacupuncture anesthesia.

The frequency and voltages for electroacupuncture anes-
thesia in cattle were 20~30Hz and 5.3~5.6 volts by Suh and
Han’, 10~30 Hz and 7~9 volts by Kazawa ef a!®, and 30Hz
and 2.0~9.5 volts by Harata et al’. In this experiment, cur-
rent flow was 30Hz and 2.0~9.5 volts.

The best result was obtained when anode was connected
to peripheral region and cathode was connected to cranial re-
gion in acupuncture anesthesia of rabbit'’.

In this study, the anode was connected to the anterior end
of transverse process of 1st lumbar vertebra, and to posterior
end of transverse process of 2nd lumbar vertebra, and the

cathode to the posterior end of transverse process of 4th
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lumbar vertebra. The anesthetic effect under this arrange-
ment was relatively good. However, further study for chang-
ing the polarity of electrode must be performed in the future.

Electrostimulation to Tien ping - Bai hui acupoints caused
the patient to be recumbency. But the stimulation to Yao
pang acupoints in this study could maintain standing po-
sition during the anesthesia.

Skin folds were appeared at the induction period of elec-
troacupuncture anesthesia. The pain response to the incision
line of the flank region was disappeared following skin wrin-
kles”. A latency of 10 to 25 minutes to induce anesthesia
was required in this study.

Harata et al® reported that it took long time to produce
the effects of anesthesia. Harata et al® performed the cor-
rection of abomasal displacement and rumenotomy under
electro-acupuncture anesthesia with the combination of Tien
ping-Bai hui and Yao pang 1-Yao pang 3 acupoints.

White er al "' reported that they got a sufficient anesthetic
stage to operate abdominal wall in standing position through
electro-stimulation of Yao pang 1, Shen men, and Bai hui a-
cupoints in two dairy cows.

Abdominal surgery by electrostimulation to Yao pang 1
and 2 acupoints in the horse was possible with 30~50Hz
and tolerable currents.

In this experiment rumenotomy and correction of ab-
omasal displacement could be done satisfactorily with elec-
troacupuncture on the combination of Yao pang 1, 2 and 4
acupoints. However, a number of electroacupuncture tech-
niques such as frequency, voltage and polarity of current

would be clearly resolved.

Conclusion

Electroacupuncture regional anesthesia to the anterior end
part of transverse process of 1st lumbar vertebra(Yao pang
1), the posterior end part of transverse process of 2nd lum-
bar vertebra(Yao pang 2) and the posterior end part of

transverse process of 4th lumbar vertebra(Yao pang 4) with

the currents of 30Hz and 2.0 to 9.5 voltage was performed

for the operation of the flank region in Korean native cattle.
Regional anesthesia was successfully induced for abdomi-

nal operations in 7 of 9 cattle under the electroacupuncture

on 3 acupoints ; Yao pangl, 2 and 4.

References

1. Doo-seok Suh. Clinical veterinary acupuncture. Ko-
moon publish Co. Seoul:245-253, 1981.

2. Yu Chuan. Traditional Chinese veterinary acupuncture
and moxibustion. China Agriculture Press:284-303, 1995.

3. Tchi-chou Nam, Heung-shik Lee, In-se Lee. A tech-
nique for paravertebral anesthesia in Korea cattle.
Korean J Vet Res , 23:119-122, 1983.

4. Brunner F. Use of acupuncture analgesia in Chinese
veterinary surgery. Wien Tierdrztl Mschr, 62:392-394,
197s.

5. Kothbauer O. Cesarean section in a Cow under acu-
puncture analgesia. Wien Tierdrztl Mschr , 62:394-396,
1975.

6. Lakschmipathi GV, Ramakrishna O. A Study of the ef-
fects of acupuncture analgesia in Buffalo calves. Am J
Acup , 16:165-168, 1988.

7. Doo-seok Suh, Bang-keun Han. Experimental studies
on the acupuncture prescription for electroacupuncture
analgesia of the cattle. Korean J Vet Clin Med , 6:53-
61, 1989.

8. Kazawa et al. Laparatomy using electro-acupuncture
anesthesia in cattle. J Vet Clin, 154:10-14, 1976.

9. Harata et al. Acupuncture anesthesia for bovine clinic
in the field. Clin Vet Med , 5:44-48, 1987.

10. Matsumoto T, Hays MF. Acupuncture electric pheno-
menon of the skin and postvagotomy gastrointestinal
atony. Am J Surg , 125:176-180, 1973.

11. White SS, Bolton JR, Fraser DM. Use of electroacu-
puncture as an analgesic for laparotomies in two dairy
cows. Am Vet J , 62:52-54, 1985.

- 422 -



