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. introduction

Acupuncture is an oriental method of treating
illness and pain, which has been used originally
in traditional oriental medicine, Acupuncture
therapy was intended by ancient Korean
oriental medical doctor to correct blockages or
excess in the flow of the vital life force and to
correct disharmonies or imbalances in the vital
life force and elements on which physiologic
function depended. During the past few decades
researches have explained some of the basic
fundamentals in the working mechanism of
acupuncture. The gate control theory and the

endorphin systems are some of the physiologic
mechanisms involved."”

Richard et al.” reported that different levels
of electroacupuncture analgesia were induced
by three different frequencies of stimulation.
Hannson and Ekbolm” compared the effects of
high frequency, low frequency, and placebo
transcutaneous  electric nerve  stimulation(
TENS) therapy for acute orofacial pain patients
attending an emergency outpatient dental clinic.
The results showed a significant reduction in
pain ratings in two TENS groups as compared
to the placebo group.

Roth et al” assessed the effects of low
frequency/high intensity electroacupuncture
like TENS which affects on periodontal pain
associated with orthodontic separation and
suggested that TENS was an effective non-
pharmacologic method of controlling postadju-
stment tooth pain. Mumford” assessed the
effects of TENS on the pain threshold of
electrically stimulated tooth pulp. The results
demonstrated a higher pain sensory threshold
after the TENS application.
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Kim” reported that electroacupuncture stim-
ulation therapy(EAST) on S5(Dae Yeong) and
CV24(Seung Jang) points showed an analgesic
effect on mandibular canine. Han® assessed the
effects of EAST applied on LI4(Hap Gok) point
of the sensory and pain threshold of electrically
stimulated tooth pulp. He suggested that the
reason EAST had an effect at mandibular
anterior teeth area distant from the site of
stimulation was due to endorphin release which
increased the pain threshold of whole body.

The purpose of the present study was to
identify the effect of EAST on the pain and
sensory thresholds of mandibular posterior
teeth using LI4(Hap Gok) points.

O. Materials and Methods
A. Subjects

Healthy fifteen male volunteers were partici-
pated in the study. The mean age was 26.7
years and the range was 25 to 30 years.
Exclusive criteria were endodontic treatment,
prosthesis or dental caries on the mandibular
posterior teeth. No special demographic char-
acteristics were considered.

B. Procedure

EAST was performed with Pulse Generator(
PG)-8°(TO Co. Tokyo, Japan) at the LI4(Hap
Gok) point. One channel including two elect-
rodes was used in this study. Two electrodes
were attached by negative pressure resulted
from the suction force. Positive one attached on
the right LI4 point and another negative one on
the left side. Electrodes were attached after
alcohol sponges were applied to each point. All
subjects received EAST for 20 minutes.

PG-8® produced a biphasic wave current (120
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us pulse width) of 3 x 15 Hz and the current
was slowly increased to cause a strong, but not
painful, tingling sensation at the electrode.
An NEOTEST-ADP®(AMADENT, Cherry
Hill, US.A.) was used to measure the sensory
and pain threshold of teeth. Before EAST, at
the 10 minute-point of EAST and after EAST
the sensory and pain threshold were measured
at 8 mandibular posterior teeth. The test
current was slowly increased and the subject
was instructed to raise his hand at the moment
of feeling sense as a sensory threshold and at
the moment the subject felt pain as a pain
threshold. Then, electric pulp test was stopped
and the value of the current was recorded.
After 2 days, all subjects were received
sham-EAST of which procedures were identi-
cal to EAST except the electric stimulation and
the sensory and pain thresholds were measured
before sham-EAST, at the 10 minute-point of
sham-EAST and after sham-EAST.

C. Statistical analysis

All data were averaged. Statistical analysis
was performed to compare the rates of sensory
and pain thresholds. To determine the signifi-
cance of differences among the measurements
before EAST, during EAST and after EAST,
and between the measurements in groups of
EAST and shamEAST respectively, one factor
ANOVA and Scheffé & Fisher's PLSD(pro-
tected least significance difference) tests were
used.

. Results

The mean and standard deviations of the
sensory and pain thresholds of all groups were
shown by Table 1 and 2. Comparison of the
change of the sensory and pain thresholds of all



Table 1. Mean and standard deviaions of the sensory thresholds of EAST and shamEAST group.

Before During After

L4 Sensory-EAST 0 4757*47.06 97.38£52.85
Sensory-SharnEAST 23712633 1.48:£29.53

s Sensory-EAST 0 4572 76.98 58.35+89.87
Sensory-ShamEAST 0 6.61:£25.09 14.66+24.14
Sensory-EAST 0 29.55* 46.46 40.921+42.38

Lo Sensory-ShamBEAST 0 9.5429.64 16.28 £26.89
L7 Sensory-EAST 0 11.14:£36.08 455216555
Sensory-ShamEAST 0 562+39.67 10.59+37.02

L4 © First premolar L5 © Second premolar

L6 © First molar L7 © Second molar

Unit : %

Table 2. Mean and standard deviations of the pain thresholds of EAST and shamEAST group

Before During After 1
Pain-EAST 0 33763092 54.06£33.23
| H Pain-ShamEAST ] ~045%14.48 178214
Pain-EAST 0 2048122.79 30.03£32.02
- Pain-ShamEAST 0 5572179 29621626
) Pain-EAST 0 33.00t43.48 444614367
1o Pain-ShamEAST 0 52512421 ; 6.96122.45
Pain~-EAST 0 4154%43.11 5396+45.32
L Pain-ShamEAST 0 -0.17+1542 14311355

Second premolar
Second molar

I4 : First premolar L5 :
1.6 © First molar L7

groups were shown by Figure 1 and 2, and
there were significant differences between
EAST and shamEAST groups in sensory and
pain thresholds.(<0.0001)

The sensory and pain thresholds of mandi-
bular first premolars showed significant diffe-
rences between “before” and “during” and
"before” and "after” EAST (Table 3). The

Unit @ %

sensory and pain thresholds of mandibular
second premolars also showed significant
differences between "before” and "during” and
"hefore” and "after” EAST (Table 4). The
sensory and pain thresholds of mandibular first
molars showed significant differences between
"before” and "during” and "before” and "after”
EAST (Table 5). The sensory thresholds of
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Fig. 1. Columnar graph showing the compari-
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Table 3. Result of mutiple comparison test (Fisher's PLSD) for the sensory and pain thresholds of

mandibular first premolar.

Before During After
Sensory 0 4757%47.06 573845255 T
EAST .
Pain 0 33.76+30.92 54.05%£33.23 T
Sensory 0 2.37%26.33 1.48+2953 NS
ShamEAST : -

Pain 0 04511448 1781214 NS

* 1 959% significant difference between Before and During

Unit @ % T : 95% significant difference between Before and After

NS: Not significant

mandibular second molars showed significant
differences between "before” and "after” EAST
(Table 6). The pain thresholds of mandibular
second molars showed significant differences
between "before” to "during” and "before” to
"after” EAST (Table 6).

In the comparison of sensory and pain
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thresholds between EAST and ShamEAST,
there was no significant difference but the
sensory threshold “during” of mandibular
second molars (<0.05) (Table 7). In the

comparison of pain thresholds between EAST
and ShamEAST, there were

differences in all cases (<0.05)(Table 8).

significant
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Table 4. Results of mutiple comparisom test(Fisher's PLSD) for the sensory and pain thresholds of

mandibular second premolar.

| Before During After
Sensory ! 0 45727698 58.351:89.87 ot
EAST |
Pain 0 20.48+22.79 30.03£32.02 t
Sensory 0 66122509 1466+24.14 NS
ShamBEAST -

Pain 0 557%21.79 296+ 16.26 NS
Unit:% * 1 95% significant difference between Before and During

T: 95% significant difference between
SN © Not significant

Before and After

Table 5. Results of mutiple comparison test (Fisher's PLSD) for the sensory and pain thresholds of

mandibular first molar.

} - Before During After

: o Sensory 0 29.55 = 46.46 4092+ 42.38 * T
1 pASE Pain 0 3R8.00+43.48 44,46+ 43.67 *
}[ ShamBAST Sensory 0 9.54+29.64 16.2826.89 NS
| Pain 0 52542421 6.96+22.45 NS
‘U nit - % x 1 95% significant difference between Before and During

1 95% significant difference between Before and After
NS : Not significant
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Table 6. Results of mutiple comparison test (Fisher’'s PLSD) for the sensory and pain thresholds of
mandibular second molar.

Before During After
Sensory 0 11.14%£36.08 45526555 T
EAST
Pain 0 415414311 53.96+45.32 * T
Sensory 0 562+39.67 1059+37.02 NS
ShamEAST
Pain 0 -0.17£1542 143%+1355 NS
Unit : % * 1 05% significant difference between Before and During
T :95% significant difference between Before and After
NS : Not significant
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Fig. 5. Linear graph showing the changes of

sensory and pain thresholds of mandi-
the EAST and

bular first

molar in

shamEAST groups.

Fig. 6. Linear graph showing the changes of

sensory and pain thresholds of mandi-
bular second molar in the EAST and

shamEAST groups.

Table 7. Results of paired t-test for the sensory thresholds of mandibular posterior teeth.

L4 L5 L6 L7
During After During After During After During After
EAST |4757%47.06|57.38+52.55|45.72+76.98 | 58.35+89.87 | 29.55£46.46 | 40.92+42.38 | 11.14£36.08 | 4552 £65.55
i ;;ir? 23772633 | 14812053 | 66112509 | 14.66124.14| 95612964 162826891 562£39.67 {10.59+37.02
P-value <0001 <.0001 <.0003 <0001 0451 0137 5725 0004
L4 : First premolar, L5 : Second premolar, %% Significant difference
L6 : First molar, L7 : Second molar
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Table 8. Results of paired t-test for the pain thresholds of mandibular posterior teeth.

L4 L5

L6 L7

|
During After During After

During After During After

EAST [33.763092 | 54.05+3323 | 2048+ 22.79|30.03+32.02 | 38.00 1 43.48 | 44.46 £ 4367 | 41,54 43,11 | 5396+ 4532

S .
: Eg‘ln; ~045114.48| 1.78%21.54 | 55712179 | 29621626 | 52512421 | 6962245 [-017%1542| 1.43£1355
P-value| <.0001 <.0001 0175 <0001 <.0001 <0001 <.0001 <0001

L5 : Second premolar,
1.7 : Second molar

L4 : First premolar,
L6 : First molar,

IV. Discussion

Since the presentation of the "gate control
theory” numerous reports have been published
concerning various methods for the treatment
of pain based upon activation of afferent nerve
{ibers by electrical stimulation. There are con-
siderable evidences that the analgesic effects of
acupuncture are mediated by an endogenous
opiate-like mechanism, although this idea also
remains somewhat controversial."** **

In recent years, many investigators have
hypothesized mechanisms to explain the effects
of acupuncture on pain. One popular exp-
lanation is that acupuncture acts as a counter
irritant, reducing pain in one area of the body
by introducing a competing pain in another
area. Another explanation for the effects of
acupuncture is based on the gate control theory.
Stratton™ proposed that a high frequency/low
intensity TENS application stimulates the A-
delta and A-beta fibers, blocking the trans-
mission of painful stimuli by the small un-
myelinated C-fibers in the spinal cord; this is
in accord with Melzack and Wall's gate control
theory.!” According to Melzack and Wall, an
increase in the activity of the large fibers can
act upon the gate In such a way that the
information carried by small fibers is gate out,

9% Significant difference

and the pain is not experienced. Melzack™ has
introduced a another pain concept, the central
biasing mechanism which a portion of reticular
formation in the brain stem exerts an inhibitory
effect on neural activity in all parts of the body.
Acupuncture stimulation acts on the brain stem
to increase this inhibitory effect, thus pre-
venting the experience pain. Richard et al.”
found that electroacupuncture analgesia ind-
uced by low frequency stimulation may be
mediated by endorphins while high frequency
stimulation is not endorphinergic but may be
partly due to serotonin, A number of data
indicate that the analgesic effect of acupuncture
therapy is mediated by an increased the release
of beta-endorphins into the circulation.""*
An acupuncture point may merely be a term
applied to a highly innervated(neural and circu-
latory) region that frequently overlies peri-
pheral nerves at their superficial aspects and
not a mystical point.zz) Many textbook of
acupuncture therapy demonstrate the specific
acupoints which have the analgesic effect of
specific area™™ Use of distal point include L14
and S36(Jok Sam Ri) have been known to be
effective on dental analgesia, but the author
used 114 only in this study because there were
some difficulties to take acupionts of the leg in
the dental chairs. LI4 point is a acupoint of
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Large Intestine Meridian(I.I) which have been
effective on headache, dental pain, ENT(ear,
nose and throat) and eye disease, and fever. In
a small study by Lapperm six patients diagn-
osed with myofascial pain dysfunction syn-
drome(MPD), and four with migraine heada-
ches were treated by application of transcu-
taneous nerve stimulation to an LI4 point.
Melzack™ reported that ice massage of the
hand(LLI4 point) has decreased the intensity of
the dental pain by 50% or more in the majority
of acute dental pain patients comparable to
those of transcutaneous electrical stimulation
and acupuncture. He suggested that why the
Hap Gok area is particularly associated with
dental pain is not clear, but it is reasonable to
assume that fibers from this area activate
brainstem cells that project impulses par—
ticularly strongly to pain-signalling neurons in
the trigeminal system.

There is evidence that acupuncture analgesia
sometimes has a delayed onset and long

outlasts in the actual period of stimulation.””

Ay reported that 35% who

Hansson et al
receiving TENS had maximal pain relief within
15 minutes while 65% had maximal pain relief
after 15-30 minutes of TENS. Andersson et al.
#) reported that the onset of the effect, when
present, was gradual and reached the maximal
level after about 30 minutes. According to the
traditional acupuncture treatment, treatment
time was set at 20 minutes.

Andersson et al® reported that stimulation
by the surface electrodes gave an onset and a
decline of the effect upon pain threshold which
were very similar to those obtained via needles.
The surface electrodes were used in this study.
The advantages of surface electrode are that
they are not invasive so the patient acceptance
is better, and has less possibilities of infection.

The effect of electroacupuncture stimulation
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applied to a unilateral LI4 point on the human
tooth pain thresholds was studied by electri-
cally stimulating bilateral canines.” In six of
ten subjects tested, the tooth pain threshold
was elevated ipsilaterally but was unchanged
contralaterally during and after the electroa-
cupuncture, in the remaining four, neither the
ipsilateral nor the contralateral canine showed
any changes in the pain threshold by the
electroacupuncture. This finding was not
exactly coincided with our results. In this
study, the positive electrode was attached right
side LI4 point and negative one was attached
left side. But there was no significant difference
according to polarity of electrodes.

Chapman et al.™ observed that the placebo
acupuncture group showed no positive res-
ponses to treatment, it was therefore suggested
that acupuncturally induced dental hyperalgesia
requires stimulation of specific loci. In the
comparison of sensory thresholds of EAST and
ShamEAST, all but "during” of mandibular
second molars, showed significant difference. In
the comparison between pain thresholds of
EAST and ShamEAST, there was significant
difference in all cases.

Analgesic effects have been statistically
significant, but weak, in most studies which
have examined the responses of subjects
receiving acupuncture at the LI4 p()int."”(m'gg) A
more powerful effect has been reported,” and
repeatedly,zg)
their associates, who stimulated acupuncture
sites in the second trigeminal nerve division in
addition to the LI4 points. Further studies on
comparison of using local point simultaneously
with the LI4 points are needed.

The results of this study showed increased

by Andersson, Holmgren, and

sensory and pain threshold of mandibular
posterior teeth in EAST groups, and compared
previous study,g) it is concluded that LI4 points



had a dental analgesic effect on all mandibular
teeth. Although the actual mechanism of EAST
has still not been explained by this study, these
results suggested that it should be useful in the
control of mandibular posterior dental pain for
some patients. EAST might be, therefore, used
for some patients who can not receive the
routine dental treatment due to severe stress
and serious medical problems. In addition, it is
believed that FAST can be used in general
dental practice in order to reduce a uncom-
fortable sensation during treatment.

V. Conclusions

This study was performed to identify the
effect of electroacupuncture stimulation therapy
{EAST) on the pain and sensory thresholds of
mandibular posterior teeth using LI4(Hap Gok)
points. EAST was undertaken at the LI4 points
of 15 subjects. Measurements of sensory and
pain thresholds of mandibular posterior teeth
were taken hefore EAST, during EAST and
after TAST. 2 days later, measurements of
sensory and pain thresholds of mandibular
posterior teeth were taken before, during and
after shamBEAST. The result was that the
sensory and pain thresholds of mandibular
posterior teeth were significantly increased
during and after EAST at both LI4 points. it is
therefore concluded that EAST at LI4 points
would be helpful in pain control of mandibular
posterior teeth.
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