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The Effect of Transection of Innervating Nerve on
Spontaneous Electrical Activity of Myofascial Trigger
Spot in Rabbit Skeletal Muscle

Ta-Shen Kuan, Shu-Min Chen, Jo-Tong Chen, Chi-Hsien Chien,! Chang-Zern Hong?

Departments of Physical Medicine and Rehabilitation, and *Anatomy,
College of Medicine, National Cheng Kung University, Tainan, Taiwan;
2Department of Physical Medicine and Rehabilitation, University of California Irvine, California, U.S.A.

Myofascial pain syndrome is characterized by the existence of myofascial trigger point (MTrP). Lo-
cal twitch response (LTR) and spontaneous electrical activity (SEA) are two important objective charac-
teristics of MTrP. The basic unit of an MTrP is the MTrP locus, which contains a sensory component
(sensitive locus or LTR locus) and a motor component (active locus or SEA locus). In an animal study,
rabbit LTR was only temporarily suppressed during the spinal shock period after transection of the spi-
nal cord at a level high above the lower motoneurons of that muscle. It appeared that LTR is mainly
mediated through the spinal cord and supraspinal structures are not essential. SEA recorded from an
MTrP is abnormal endplate potentials due to excessive release of acetylcholine (ACh). However, SEA is
not controlled or influenced by the spinal or supraspinal circuits because there was no significant
change in the prevalence of SEA after spinal cord transection. Fourteen New Zealand rabbits were
studied to assess the effect of innervating nerve transection on the SEA in a myofascial trigger spot
(MTrS — equivalent to human MTrP). The prevalence of SEA in rabbit biceps femoris was monitored
before sciatic nerve transection, immediately after the transection, post-transection 1st day, 2nd day, 1st
week, 2nd week, 3rd week and 1st month. SEA was persistent for only one day after sciatic nerve tran-
section and then disappeared on the 2nd day after nerve transection. It remained disappeared till the
end of our investigation (one month). It appears that humoral mechanism (ACh release) play a major
role in the occurrence of SEA, while neural mechanism (direct nerve impulses) is not important. This
study further support that SEA is a dysfunctional endplate potentials due to excessive release of ACh.
(J Rehab Med Assoc ROC 2001; 29(2): 65—-75)

Key words: myofascial pain syndrome, myofascial trigger point, myofascial trigger spot,
spontaneous electrical activity, local twitch response

One of the most common muscle pain problems
. INTRODUCTION . noted in clinical practice is myofascial pain syndrome
(MPS). 1t is characterized by the existence of painful
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myofascial trigger point (MTrP), which is a highly
localized hyper-irritable spot in a palpable taut band of

121 Two important characteristics

skeletal muscle fibers
of MTrP are referred pain and local twitch response
(LTR). A patient with an active myofascial trigger point
in a particular muscle frequently describes a typical and
characteristic referred pain pattern (in the referred zone)
for that specific muscle. When a trigger point is me-
chanically stimulated by snapping palpation or needling,
LTR can be elicited, either by palpation or by vision, as a
brisk contraction of a group of muscle fibers (usually, a
taut band containing a trigger point)*. Simons concluded
that “spot tenderness”, “pain recognition,” and “taut
band” are the most reliable signs and the minimal criteria
needed to identify an MTrP, while “referred pain” and
“local twitch response” are most useful as confirmatory
signs of the MTrP,

Although there had been no definitely anatomic
evidence of MTrP, recent electromyographic study on
both human subjects and animals provided us a new
concept on the pathophysiology of the MTrP. A useful
animal model for studying pathophysiology of MTrP
was developed by Hong and Torigoe"!. They identified
taut bands, which were similar to those in human muscle,
by finger palpation in rabbit biceps femoris muscle.
When a certain sensitive site in the taut band was stimu-
lated mechanically with a blunt metal probe (snapping
or tapping) or by a needle, LTRs were observed. Rabbit
LTRs are similar to human LTRs both in the character-
istic of visible muscle twitching and in electromyog-
raphic (EMG) recording. The most sensitive spot to
elicit an LTR in a taut band of rabbit skeletal muscle
was defined as a myofascial trigger spot (MTrS), which
is equivalent to the human MTrP in many aspects”. In
human, the minute sensitive site from which an LTR can
be elicited by needle stimulation has been defined as a
sensitive locus in an MTrP region!®.

Hubbard and Berkoff demonstrated the presence of
"spontaneous electromyographic (EMG) activity" at
minute sites ("nidus") in an MTrP region of the upper
trapezium muscle and no such activity at adjacent

non-tender sites!”

. They described the spontaneous
activities as two types: a low amplitude constant back-
ground activity of about 50pV, and an intermittent

higher amplitude activity of 100-700pV. Simons and

colleagues later found similar spontaneous and continu-
ous low-amplitude action potentials (10 to 50 UV,
occasionally up to 80 HV) from human MTrPs™®*'"
They defined this continuous low-amplitude activity as
spontaneous electrical activity (SEA) to distinguish it
from the intermittent spike activity (100 to 600 MV,
biphasic, initially negative) that could be recorded only
from active MTrPs but not from latent MTrPs. The
minute locus from which SEA can be recorded is now
defined as an active locus of an MTrP™. Hubbard and
Berkoff hypothesize that the source of the electrical

activity is abnormal muscle spindles!”'"),

However,
Simons et al recruited many strong evidences and con-
cluded that the site of this electrical activity was at or
very near a motor endplate %!,

Either SEA or LTRs, or both, can be observed at
different loci in an MTrP region during the search for
SEA, and both SEA and LTR are often associated with a
sharp pain sensation that is similar to the patient's usual
complaint. Therefore, a sensitive locus (LTR locus) is
probably in the immediate vicinity of an active locus
(SEA locus), and both structures together may form an
MTvP locus, a basic unit of an MTrP!'*!¥, Hong et al
studied the EMG activity of LTRs in rabbit skeletal
muscle and found it almost disappeared after lidocaine
block or transection of the innervating nerve®.. They also
found that rabbit LTRs were unobtainable immediately
after spinal cord transection at a level high above the
lower motor neurons of that muscle. However, after the
spinal shock period (approximately 2.5 hours), rabbit
LTRs were nearly completely recovered '\, It is obvious
that LTRs in rabbit skeletal muscle are mainly mediated
through the spinal cord, and supraspinal structures are not
essential. Hong and Yu later used this animal model to
assess the effects of transection of spinal cord and pe-
ripheral nerve on SEA") In contrast to LTRs, there was
no significant change in the prevalence and amplitude of
SEA up to 60 minutes after spinal cord transection and 30
minutes after subsequent nerve transection. It was con-
cluded that the occurrence of SEA is a local motor end-
plate phenomenon, and it is not mediated through the
spinal or supraspinal circuits'®.

From the above studies, we know that LTR is
controlled directly by neural (spinal cord) mechanism,
while SEA is not directly (or immediately) influenced by



neural impulse. However, the results only revealed
short-term effects of nerve transection (up to 30 minutes)
on SEA, which could be considered as “neural” mecha-
nism from nerve impulse. Long-term effects of nerve
transection on SEA, viewed as “humoral” mechanism
concerning about neural transmitters delivered from the
nerve terminals, had not been investigated. This study
was designed to see if neural transmitters (humoral
mechanism) persistently influences on SEA in an MTrS
region of rabbit skeletal muscle after transection of the
innervating nerve. This study may help us further under-
stand the neurological mechanism of SEAs, which would
contribute to the comprehensive pathophysiology of
MTrP.

B w™ATERIALS AND METHODS [

General Design

One myofascial trigger spot (MTrS) in rabbit biceps
femoris was randomly selected and was searched for SEA
electromyographically before transection of the sciatic
nerve. After obtaining pre-transection data, the sciatic
nerve on the same side of the selected MTrS was tran-
sected. SEA was searched in this MTrS after the nerve
transection with defined intervals (immediately after
transection, post transection first day, post transection
second day, post transection first week, post transection
second week, post transection third week, post transection
first month) to see if and when SEA was diminished or

disappeared.
Animal Preparation

Fourteen New Zealand rabbits (weight 3 ~ 5 Kg)
were studied. These rabbits were anesthetized initially
with an intramuscular injection of Ketamine 0.05
mg/GBW [ Subsequent intravenous injections of
Pentothal at 0.0lg/ml were given every 20-30 minutes to
maintain the anesthetic level. These rabbits were fixed
on the examination table and were placed on a heating
pad to maintain a constant body temperature. The anes-
thetic level was controlled so that most of the spinal
reflexes were preserved. These animals were also moni-
tored for heart rate and respiration to avoid overdose of
anesthetics. The skin of the lateral thigh was incised to
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expose the biceps femoris muscle and it is separated
anteriorly from the quadriceps muscle to expose the
sciatic nerve. This also made it possible to slip a finger
beneath the muscle for pincer palpation of the muscle
fibers when searching for taut bands.

Identification of a Myofascial Trigger Spot

The biceps femoris muscle was grasped between the
fingers and was palpated by gently rubbing to find a taut
band. The fibers of the taut band were unmistakably
firmer in consistency than the surrounding muscle such
that the band could be snapped between the fingers and
was felt like a clearly delineated “rope” of muscle fibers
roughly 2-3 mm or more in diameter. The location
along the band where snapping palpation produced the
most vigorous localized twitch response was the myofas-

cial trigger spot (MTrS).
Electromyographic Recordings

A 2-channel NICOLET Viking IV EMG unit was
used for this study. The low-cut frequency filter was set at
100 Hz and the high-cut at 1,000 Hz. The gain was
generally set at 20 UV per division for recordings. At the
usual sweep speed of 10 ms per divisions, one screen
presented 100 ms of record. Intramuscular electrical
activity was recorded using 25-mm, disposable, monopo-
lar Teflon-coated EMG needle electrodes. The needle
electrode used to search SEA (active recording electrode)
was connected to channel 1 of the preamplifier box of the
EMG unit, and the control needle electrode, which was
inserted into a normal muscle tissue (non-taut band,
non-MTrS), was connected to channel 2. A clip used for
the surface electrode was attached onto the nearby skin. It
served as the common reference electrode by connecting it
to both channels through a "Y" connector (Figure 1). The
ground electrode was clipped to another site of nearby skin.
Room temperature was maintained at 21 + 1 °C.

Search for a Locus of Spontaneous Electrical
Activity

The active recording electrode was inserted parallel
to the direction of the muscle fibers into the region of the
MTIS at an angle of approximately 45° ~ 60° to the
surface of the muscle. After the initial insertion to a point
just short of the depth of the MTrS, the needle was
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Channel 1

........... Common

Reference

Active locus

rigger’épot

Figure 1.

advanced very slowly. Each advance was made through
the least possible distance (usually 1-2 mm for one
advancement) by simultaneously rotating the needle to
facilitate smooth entry through the muscle tissue. This
would prevent the needle from “grabbing” the tissue and
releasing the tissue suddenly to advance in a large jump.
After 8 advancements of the needle (one track), the
needle was pulled out and was reinserted into next track
in the muscle, 1 mm posterior to the previous track. There
are 8 tracks investigated in one MTrS region. Large
advances should be avoided because of the minute size of
an active locus and the likelihood of inducing a rabbit
LTR instead of finding a locus of SEA.

When the needle approaches an active locus, the
continuous distant electrical activity was heard. A site
was an active locus when SEA was identified if: 1)
noise-like potentials persisted continuously for more than
three screens (300 ms); 2) the potentials had an amplitude

Channel 2

Ground

Arrangement of electromyographic electrodes for SEA recording.

of > 10 pV (which was more than twice the instrumenta-
tion noise level of 4 UV that was observed in control
recordings taken at the beginning and upon completion of
each track); and 3) the adjacent control channel was not
recording potentials greater than instrumentation noise
level. Once the active locus was localized, the needle
remained there without further movement, and the SEA
was stored for later analysis. Then, the investigator
continued searching for another SEA. If no SEA appeared
during an advance of the needle, at the end of the advance,
the examiner added very gentle side-pressure to the
needle sequentially in four directions, forward and back,
right and left, with regard to the direction of muscle fibers
to see if SEA could be found.

Transection of Sciatic Nerve

Before nerve transection, the sciatic nerve was
identified and separated from the surrounding soft tissues.
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Figure 2. The sciatic nerve (arrow) was cut at the level just above the trifurcation.

After collection of the pre-transection prevalence of SEA,
the sciatic nerve was cut with surgical scissors at the level
just above the trifurcation (branches to peroneal, tibial

and sural nerves) (Fig. 2).
Data Collection

The prevalence of SEA was monitored immediately
after the sciatic nerve transection and on defined
post-transection period (post transection first day, post
transection second day, post transection first week, post
transection second week, post transection third week, post
transection first month). After each post-transection SEA
searching, the skin of lateral thigh was sutured and the
rabbit was kept alive for further SEA study.

Control Study

The same procedures of SEA searching were also
performed on the other side biceps femoris where the
sciatic nerve was exposed but not transected. Similarly,
SEA prevalence of the control side was measured on the
same day when SEA prevalence of the experimental side
was assessed at the defined time points (immediately after

transection, post transection 1% day, post transection 2™

day, post transection 1% week, post transection 2™ week,
post transection 3™ week, post transection 1** month). The
prevalence of SEA on the control side was served as
control data to rule out the effect of needling on the
occurrence of SEA in an MTrS region.

Data Analysis

The maximal amplitude of a set of SEA (in one
screen) with a stable baseline is measured to assess the
action potential activity. To measure the maximal ampli-
tude, all the peaks (both negative and positive) of indi-
vidual identifiable potentials are connected to form an
envelop to wrap the SEA of one EMG screen. The maxi-
mal height of the envelope is measured as the maximal
amplitude of the SEA. Three to five maximal amplitudes
of SEAs in an MTrS region were averaged as the mean
value of the maximal amplitude of SEA. ANOVA was
applied to compare the mean values of experimental data

with the control data.

] RESULTS ]

Totally fourteen rabbits were studied. Due to sensory
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loss of the lower limb following the transection of sciatic
nerve, eight rabbits bit their injured legs to cause leg
amputation. Three rabbits (rabbit-3, rabbit-4, and rabbit-8)
were found dead during the course of our study.

The prevalence of SEA in the rabbit biceps femoris
immediately after sciatic nerve transection was not
significantly different from that before transection.
Similar result persisted for only one day after the tran-
section of its innervating nerve. SEA disappeared
completely on the 2nd day of nerve transection and
could not be recorded at all through the rest of this study
(to the end of our investigation up to one month after
nerve transection) (Table 1). Two rabbits (rabbit-5 and
rabbit-6) were even monitored for up to two months and,
still, there was no SEA found. Some hyperactive
(high-amplitude) electromyographic signals (but not
spikes), which occasionally made themselves very
difficult to distinguish from SEA, were recorded during
the later course of our investigation. These signals, not
typical of SEA, were considered to be denervation
discharges (diffuse fibrillations), since these signals
were never observed in the control side. The prevalence

of SEA in the contralateral side where the sciatic nerve
was preserved revealed no significant difference during
our study course.

One important finding was that the mean value of
maximal amplitude of SEA on the nerve-transected side
(while SEAs were present) was not significantly different
from that collected at different times in the same animal.
It was not significantly different from the mean value of
maximal amplitude of SEA on the nerve-preserved side
(Table 2).

] DISCUSSION ]

Myofascial pain syndrome (MPS) had long been
criticized for its lacking of definite scientific characteris-
tics of MTrP. Gerwin had strongly criticized the reliabil-
ity of MTrP examination and emphasized that it is essen-
tial to have hands-on training to achieve a reliable MTrP

[18]

examination However, based on recent research

studies, mainly electrophysiological, on both animal and
human subjects, the pathophysiology of a MTrP becomes

34,13
much more cleare ! 1,

Table 1. Prevalence of spontaneous electrical activity (SEA) in rabbit myofascial trigger spot (MTrS) before
and after the transection of the sciatic nerve.
Post Post Post Post Post Post Post
Before . . . . . .
] Transaction  Transaction Transaction Transaction Transaction Transaction Transaction
Transaction
Immediately 1* day 2" day 1™ week 2" week 39 week 1% month

Rabbit 1 12/[11] 4/[-] 10 /[-] 0/[12] 0%/ [12] 0* /5] 0%/ [5]
Rabbit 2 9/19] 8/[7] 0/[12] 0/[8] 0* /5] 0%/ [5] 0%/ [6]
Rabbit 3 10/1[9] 8/ 7/16] 0/[10] 0/[11] X
Rabbit 4 12/[9] 7/1-] 7/17] 0/[13] X
Rabbit 5 8/[7] 6/[-] 5/111] 0/[10] 0/[12] 0%/ [7] 0/[4] 0/[5]
Rabbit 6 7/17] 10 /-] 6 /[10] 0/[11] 0/[11] 0%/[5] 0/[10] 0/[7]
Rabbit 7 10/[3] 9/[~] 10/ (6] 0/[5] 0%/ [7] 0%/ [5] 0%/ [6]
Rabbit 8 8/[7] 5/1-] 5/16]
Rabbit 9 13 /3] 12 /-] 4/14] 0/[4] 0/[3] 0% [3] 0/[8] 0/[3]
Rabbit 10 8/1[5] 6/-] 6/[5] 0/[4] 0/[5] 0%/ [4] 0/[7] 0/[3]
Rabbit 11 9/16] 6/[-] 4/19] 0/[10] 0/[5] 0/[10] 0/4] 0/4]
Rabbit 12 7/14] 6/[-] 6/1[6] 0/[0] 0/[0] 0/[11] 0/[7] 0/[7]
Rabbit 13 9/[6] 10 /-] 10/1[7] 0/[10] 0/[7] 0/[5] 0/[7] 0/[10]
Rabbit 14 9/[7] 10 /-] 10/15] 0/[10] 0/[8] 0/[9] 0/19] 0/[8]
Datain [ ]: SEA prevalence in the contralateral side where the sciatic nerve was preserved as control data.

* Hyperactive electromyographic signals similar to SEA (diffuse fibrillations).
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X: Rabbit expired.
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Table 2. Mean maximal amplitude (LV) of spontaneous electrical activity (SEA) in rabbit myofascial trigger
spot (MTrS) before and after the transection of the sciatic nerve.

Before Post Post Post Post Post Post Post
Transaction  Transaction  Transaction  Transaction Transaction Transaction Transaction Transaction
Immediately 1% day 2" day 1* week 2" week 3" week 1 month
Rabbit 1 1.98+0.33 223+126 140030 0.00+x0.00 0.00 *£0.00 0.00+x0.00 0.00 *0.00
(1.48 £0.41) (240+1.13) (1.63£0.13) (1.30%£0.30) (1.25+0.21)
Rabbit 2 1.60 £ 0.29 1.10£0.18 0.00£0.00 0.00x0.00 0.00x0.00 0.00£0.00 0.00%0.00
(1.28 £0.53) (1.35£024) (1.40+0.17) (2.05+047) (1.40%0.17) (1.07+0.15) (1.13+0.49)
Rabbit 3 1.28+0.54 1.20%£050 1.230.51 0.00+0.00 0.00%0.00 X
(123 £0.31) (1.30+£0.41) (1.48+£0.30) (1.33+0.40)
Rabbit 4 1.28+£033 0.75£0.07 1.73+1.13  0.00 £0.00 X
(1.05 £0.49) (1.15£0.21) (1.00 +0.53)
Rabbit 5 1.05%+0.35 1.24+£045 1.10£035 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
(1.53 £0.45) (1.10£0.08) (1.30+£0.48) (1.17+£0.38) (1.17+£0.40) (2.15£1.00) (2.20%0.59)
Rabbit 6 1.30£039 1.00+0.17 1.08+0.15 0.00£0.00 0.00x0.00 0.00x0.00 0.00x0.00 0.00%0.00
(1.10£0.17) (128£0.10) (1.25+0.54) (1.10+0.20) (1.47+0.47) (1.80+0.71) (2.63*=1.61)
Rabbit 7 1.88+0.26 230%+0.54 1.90+0.85 0.00%0.00 0.00+0.00 0.00+0.00 0.00*0.00
(220 £ 0.42) (2.40+£0.52) (2.97 £0.68) (2.55+0.87) (3.08+£0.39) (3.47+0.35)
Rabbit 8 1.98£034 1.90x0.28 1.65%0.06 X
(1.83 £0.45) (1.47 £0.25)
Rabbit 9 265073  2.68+1.61 250+1.74 0.00+0.00 0.00+0.00 0.00+x0.00 0.00+0.00 0.00%0.00
(3.23+£1.34) (2.77+£090) (3.83+£1.19) (3.20+x1.25) (1.70%£0.30) (2.65%£0.49) (2.20%1.56)
Rabbit 10 325+124 220+0.50 2.13+x0.84 0.00x0.00 0.00x0.00 0.00x£0.00 0.00%0.00 0.00%0.00
(2.85 £ 1.06) (233+£0.74) (3.07+0.64) (293+1.78) (2.30+£1.80) (2.13+1.10) (2.40%1.13)
Rabbit 11 1.47 £0.15 1.63 £0.15 1.00+0.14  0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
(123 £0.52) (1.63+0.42) (1.80+£0.79) (2.03+042) (1.65+047) (1.90%£0.71) (1.10%£0.14)
Rabbit 12 1.17£040 143043 1.13£049 0.00x0.00 0.00x0.00 0.00x0.00 0.00£0.00 0.00%0.00
(1.35+£0.21) (120£0.14) (1.97+0.46) (1.37x0.15) (1.25+£0.31) (1.20+0.14) (1.55%0.10)
Rabbit 13 1.85+0.62 1.60+0.35 1.53+£040 0.00x0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
(1.35+£0.17) (1.53+£0.23) (2.03+£0.55) (2.10%£037) (1.90%0.12) (1.60%0.37) (2.05%0.26)
Rabbit 14 1.35£0.39  1.50+0.25 1.57£049 0.00£0.00 0.00x0.00 0.00x0.00 0.00£0.00 0.00%0.00
(1.50 £ 0.28) (140+£0.35) (2.13+0.15) (1.43+0.32) (1.58+0.32) (223+0.21) (1.90%0.77)

¥ :Datain () under experimental values: Mean values in the contralateral side where the sciatic nerve was preserved as
control data.
X: Rabbit expired.

The scientific basis of MTrP was first supported by been defined as a sensitive locus in an MTrP region!®.
the studies on LTR on both human subjects and animals. Hong et al has demonstrated a sensory nerve fiber near
LTR is considered as a valuable objective sign of the LTR locus in a primitive histological study!?. It is
MTrP"? The minute sensitive site from which an LTR very likely that the LTR locus is a sensitized nociceptor

can be elicited by snapping or needle stimulation has (or sensitized nociceptors). Therefore, a LTR locus



(sensitive locus) is the sensory component of the MTrP
locus!"*'. These sensitive loci are widely distributed in
the whole muscle, but more concentrated in the endplate
zone based on clinical observation during MTrP injection
and an algometer study®™. An animal study on the rat
biceps femoris muscles (mapping LTR loci) has also
supported that*'!. When the needle is placed on a sensi-
tive locus, the nociceptors in this locus can be activated
and both local pain and referred pain can be elicited.
LTRs could be elicited in one MTrP region when the
needle was inserted rapidly into multiple sites of that
region[®*>%],

Recent human and rabbit studies also have shown
that SEA can be recorded from multiple minute sites in an
MTrP (human) or an MTtS (rabbit) region'**'* It had
been noted that more SEAs were recorded from an MTrP
region than from a non-MTrP region in both human and
animal studies™'?!. By applying mechanical stimuli to the
endplate region to convert the normal (discrete negative
monophasic) endplate potentials into abnormal continu-
ous noise-like action potentials (similar to the SEA),
Liley confirmed these electrical potentials (SEA) as
abnormal endplate potentials’®*. In Wiederholt’s histo-
logical and pharmacological studies on rabbit skeletal
muscle, he described an electrical activity similar to SEA
and confirmed this activity as “endplate noise” . Tto et
al demonstrated that this abnormal pattern of endplate
potentials was attributed to excessive release of ACh
packets?®. Comparing the SEA patterns to the endplate

[27], there is

activities mentioned by electromyographer
almost no difference between these two tracings. All of
these studies supported Simons’ conclusion that the
origin of SEA was at or very near a motor endplate®**!2,
Hong et al used iron deposition technique (by applying
DC current, 50 to 100 pV, for 90 sec) at the active locus
of MTrS where SEA was recorded and found that small
nerve fibers (probably nociceptive nerve endings) were in
the vicinity of iron-stain spots (the site of recording
needle tip)**. Therefore the active locus in an MTrS
region is also probably related to nociceptors. Simons
concluded that the SEAs found in active loci of MTrPs
are abnormal patterns of endplate electrical activity
resulting from excessive ACh leakage!!.

Hong has proposed a multiple loci theory for

MTrP®#] There are multiple small sensitive loci in an
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MTrP region. The basic unit of an MTrP, an MTrP locus,
consists of a sensitive locus (LTR locus) and an active
locus (SEA locus)!'>'". The sensitive locus, from which
an LTR can be elicited, is related to nociceptors. The
active locus, where SEA can be recorded, is related to
dysfunctional endplates ("motor structures"), and also
related to nociceptors. Since referred pain can also be
elicited in “normal” muscle tissue (high pressure, how-
ever, is required to elicit it), sensitive loci are nonspecific
pain sites and are not necessary found at the MTrP

[20]

region It is possible that the sensitive loci are widely

distributed in the entire muscle but are concentrated in the

endplate zone!?*?"

. The sensitive loci not accompanied
with active loci are probably non-specific sensitized
nociceptors not related to the taut band. They can be
caused by other factors such as local trauma or inflamma-
tion. Only when the sensitive loci accumulated at the
vicinity of active loci, an MTrP can be formed. On the
other hand, active loci can be found only in the taut band
(or precursor of taut band), and the taut band should
contains active loci, although taut band may contains no
MTrP. Therefore, in the pathophysiological sense, an
MTtP is better defined by the existence of active loci
rather than sensitive loci'"*!,

Based on animal studies, LTR is mediated through
the spinal cord in response to the stimulation of a sensi-
tive locus that is in the immediate vicinity of an active
locus®. Hong and Yu have found that SEA is not signifi-
cantly influenced by the spinal cord or higher centers!'®,
They have concluded that SEA appears to be a local
motor endplate phenomenon''®. However, based on their
study, it could not be completely excluded that SEA is a
local phenomenon not related to the ACh release in the
end plates. Our study revealed that SEA was not perma-
nently persistent after the transection of its innervating
nerve. SEA remained present for only one day after the
transection. It appears that nerve impulse from its inner-
vating nerve (neural mechanism) does not plays a sig-
nificant role in the occurrence of SEA since SEA does not
disappear immediately after transection of the innervating
nerve. On the other hand, neural transmitters delivered
from the nerve terminals (humoral mechanism) is more
likely to be the most important factor related to the
occurrence of SEA since ACh should still present in the
nerve terminals one day after nerve transection (in rabbit).
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The similarity of SEA morphology and prevalence in
the control data during the whole study course supported
that the needling during SEA-searching has little influ-
ences on the prevalence and amplitude of SEA.

] CONCLUSION ]

SEA is one of the most important characteristics of
myofascial trigger point. Unlike LTR, SEA is not con-
trolled or influenced by the neural circuit in the central
nervous system. This study further supported that SEA is a
local phenomenon of dysfunctional motor endplate,
which is controlled or influenced by the humoral mecha-
nism (Acetylcholine release) rather than the neural
mechanism (direct nerve impulses from the central

nervous system).
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