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The muscle twitch in myofascial pain relief: effects of acupuncture
and other needling methods

J. Chul, 1. Schwartz?

Abstract

Proposed is that needling methods such as acupuncture, primarily effect pain relief in myofascial pain through
a local mechanism, elicitation of muscle twitches. Occasionally, diagnostic needling procedures such as electro-
myography (EMG) can relieve such pain through insertional intramuscular movements of the needle electrode.
This results in stimulation of the motor end-plate zones ( MEPZs), eliciting muscle twitches. As needle elicitation
of muscle twitches is a common diagnostic technique to identify myofascial trigger points (MTrPs), muscle
twitches elicited at such points may be therapeutic, not just diagnostic. Occasionally evoked small local muscle
twitches are observed in pain relieving methods using needle penetration or manipulation, such as classical or elec-
trical acupuncture and intramusclar stimulation (IMS). Twitch elicitation has been observed to be essential to
obtain myofascial pain relief associated with the needling methods of automated and electrical twitch-obtaining
intramuscular stimulation (ATOIMS and ETOIMS). These two methods facilitate the elicitation of larger force

twitches by mechanical or electrical stimulation respectively at motor end-plate zones.

Acupuncture may have central, local and placebo
effects. The central effect of acupuncture is attrib-
uted to the release of endogenous opioids, neuro-
transmitters and neurohormones. But these neu-
roactive chemicals are also associated with painful
stimuli, vigorous exercise and relaxation training and
are therefore not specific to acupuncture. On the
contrary, vigorous exercise may aggravate rather than
alleviate myofascial pain (6, 24). Information is
sparse concerning the local mechanism of action of
acupuncture specific to needle penetration and/or
movement. A local electrophysiological explanation
for the myofascial pain relief effects of acupuncture
is presented.

Classical acupuncture describes De Qi as a sub-
jective sensation of numbness, pressure, heaviness,
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soreness or distention resulting from needle place-
ment at tender acupuncture (a/ shi) points (26). As
the same De Qi-like sensation may be elicited by
needling myofascial trigger points (MTtPs) [local-
ized, tender, hyper-irritable spots in muscle where
local pressure elicits pain and also a local muscle
contraction, i.e., twitch response (28)], possibly
acupuncture points and MTrPs are identical (22).
Therefore, the benefit of acupuncture in muscu-
loskeletal pain relief would not be limited to classical
acupuncture points.

Musculoskeletal pain relief can be obtained with
procedures such as intramuscular stimulation
[IMS] (10) and electromyographic (EMG) examina-
tions (2, 3). Intramuscular movements of the needle
cause insertional activity recordable on EMG. The
insertional activity occurs from depolarization of
innervated single muscle fibers. When the nerve is
hyper-excitable, grouped single muscle fiber dis-
charges occur which can also be recorded by EMG
as micro-twitches (Fig. 1). Occasionally, needle pen-
etration or manipulation in classical or electrical
acupuncture may also evoke small local twitches.
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Fig. 1. — Top trace: EMG monopolar needle recording at the
motor end-plate zone showing miniature end-plate potentials
and end-plate spikes. Very minimal contraction elicited a motor
unit action potential (MUAP). This MUAP is initially negative
and diphasic in shape characteristic of recordings at the motor
end-plate zone and is seen at the 1%, 20d and 3™ traces.

Middle trace: The needle is moved at the motor end-plate zone
to produce a micro-twitch which is comprised of grouped single
muscle fiber discharges that are noted in the 15t and 279 traces.
When the needle movements stopped, no insertional discharges
are noted in the following three traces. The initially negative,
diphasic MUAP is noted in the 4! trace since the patient was
instructed to continue with very minimal contraction.

Lowest trace: A micro-twitch with higher amplitude discharges
is noted in the first trace on repeat movement of the needle at
the motor end-plate zone. The initially negative, diphasic MUAP
is noted in the last three traces.
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The musculoskeletal pain relief with needling pro-
cedures such as acupuncture, IMS and EMG occ IS
in association with elicitation of micro-twitches.
When the needle stimulates the motor end-plate zone
or a large intramuscular nerve terminal, palpable or
visible twitches can be observed. These observations
suggest that procedures that involve needling of mus-
cles induce local muscle twitches that produce a focal
stretch on adjacent shortened muscle fibers. These
stretch effects may mediate musculoskeletal pain
relief.

Stretching tight muscles is commonly used in clin-
ical rehabilitation to relieve pain, diminish muscle
tension and tenderness as well as to enhance range
of motion (15, 21). Muscle stretching exercises are
also commonly applied in sports activities to gain
flexibility (8). A reduction in passive stiffness of the
muscle tendon unit may be the mechanism for the:
beneficial effects of stretching (17, 25, 27) although
some studies have found no change in stiffness with'
long-term flexibility stretch training, as well as acute.
effects of single stretching maneuvers (11, 12, 18, 19).
One of the chief difficulties in finding definitive
changes in stiffness of the muscle after stretching
may be related to factors that include the methods
by which the muscle is stretched. External stretching
procedures applied to muscle can provide stretch pri-
marily to the most superficial muscle fibers, not deep
muscle fibers, that may be shortened. Similarly, phys-
ical therapeutic measures that stimulate muscle using
surface electrical stimulation such as faradic and
interferential currents may have muscle stretching
effects that will similarly occur to shortened muscle
fibers on the surface, but not to the deep layers of
the muscle. Surface stimulation does not provide suf-
ficient electrical current to reach the deeply situated
motor end-plate zones (MEPZs) to provide localized
stimulation of deep muscle fibers. Methods such as
transcutaneous electrical stimulation (TENS) achieve
pain relief by stimulating large nerve fibers in the
skin that close a “pain gate” in the spinal cord (23).
Closing this gate prevents painful impulses from
reaching the brain. As muscle has larger afferent
nerve fibers than skin, stimulation of these nerves by
percutaneous electrical nerve stimulation [PENS] (9)
or electrical acupuncture may be more effective in
closing the pain gate. Additionally, the electrical
stimulation produces local tapping movements of the
acupuncture needle which elicit insertional activity
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and micro-twitches. However, there are limitations
with PENS and electrical acupuncture since only
very superficial MEPZs are electrically stimulated.
This is due to the lack of strength of the acupunc-
ture needle for deeper muscle penetration and stim-
ulation. Also the stainless steel shaft of the acupunc-
ture needle conducts electricity and stimulates tissues
surrounding the needle shaft, rather than localizing
stimulation to the MEPZs.

Gunn achieves stimulation of deep muscle fibers
at tender motor points using intramuscular stimula-
tion (IMS). In this method, an acupuncture needle is
inserted into the depths of a muscle using a plunger
and the mechanical stimulation is continued by man-
ual oscillation of this needle (10). As movements of
the needle cause insertional activity and micro-
twitches, the pain relief afforded with IMS method
may relate to micro-stretch effects on the adjacent
shortened muscle fibers reducing the mechanical
traction effect produced by these shortened fibers on
pain sensitive structures, including intramuscular
nerves and blood vessels (10, 16).

There is evidence that long-lasting, isometric force
depression occurs following muscle shortening and
long-lasting, isometric force enhancement follows
muscle stretching (13). Contractile activity is impor-
tant for the maintenance of normal muscle compli-
ance (29). Therefore, methods that elicit larger force
twitches may be more effective to involved shortened
muscle fibers and in keeping the muscle compliant
to produce efficient work. These factors may account
for the superior pain relief from twitch obtaining
intramuscular stimulation methods, especially when
performed with electrical stimulation (5).

Based on the above, mechanisms to elicit larger
force twitches were invented. Presence of muscle
macro-twitches allow the objective recording of the
number, frequency and force of the twitches. This
eliminates subjective confirmation of acupuncture
point localization based upon patient De Qi impres-
sion or acupuncturist tactile sensation, such as
“sticky points” and “needle grab”. An optimal treat-
ment point twitch is obtained in 2 seconds using 2 Hz
automated monopolar needle movement. Therefore,
leaving needles stationary in tissue to obtain pain relief
in classical acupuncture appears without physiologic
basis or therapeutic benefit.

Muscle relaxation resulting from stretching short-
ened muscle fibers, leads to improved circulation (1, 7).

These mechanisms may contribute to twitch induced
pain relief at the local level and also have central
effects on the pain gate in the spinal cord. Therefore,
by postulated mechanism of action and associated
therapeutic pain relief, the twitch may be the local
key to pain relief, not just a diagnostic sign for the
localization of MTrPs (14).

A stronger, more durable, Teflon coated, monopo-
lar EMG needle electrode that prevents tissue stick-
ing to its shaft during oscillation, with a conical tip
that causes little tissue trauma (20), is better suited
for stimulating superficial and deep MEPZs. This
type of needle has a known exposed tip area and thus
permits better localization of the electrical stimulus.
More important for identification of the treatment
points is the clinician’s ability to palpate for tender
points along the intramuscular bands and nodes and
to follow the intramuscular/intermuscular grooves
that become delineated and visible when the twitches
are elicited.

Classical acupuncture points or meridians in the
trunk and limbs in myofascial pain relief may not be
necessarily memorized or used for treatment, unless
they can be identified as tender MEPZs. Presence of
palpable or visible muscle twitches allow objective
recording of the number, frequency, and force of
twitches. Since one can recognize elicited muscle
twitches, acupuncture point localization becomes
objective. No longer is an observer dependent upon
memory, a patient’s subjective De Qi impression, or
the acupuncturist’s tactile sensation of “sticky points”
and “needle grab”. The most effective twitch points
are clustered as zones, debunking the notion of a
single acupuncture point. The depth of penetration
required for acupuncture needle placement is sim-
plified and objectified by eliciting twitch confirma-
tion. Although muscle should twitch at all levels,
with nerve and/or muscle pathology, twitches may
become difficult to elicit, especially in deeper layers.
Leaving needles stationary over prolonged periods
during classical acupuncture may inadvertently
induce occasional twitches when needles move due
to patient’s movements from difficulty in maintain-
ing a position or from significant body movements
associated with respiration, coughing or sneezing.
Therefore, for stationary needles to cause additional
musculoskeletal pain relief in the absence of needle
movements appears without significant physiologic
basis.
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To facilitate twitch elicitation and to obtain larger
force twitches, localized intramuscular electrical
stimulation using electricity applied via the EMG
machine to the Teflon coated monopolar EMG nee-
dle appears more efficient. Electrical twitch obtain-
ing intramuscular stimulation (ETOIMS) produces
more rapid production of many larger force twitches
from stimulation of more MEPZS per stimulus and
produces better pain relief than using mechanical
stimulation alone (4, 5). More MEPZs deep within
the muscle are stimulated to twitch due to stimula-
tion of larger nerve terminals/trunks. ETOIMS
elicited twitch force often is forceful enough to move
a joint in the direction of action of the treated mus-
cle, producing a greater stretch effect on the muscle.
Such twitches zones are carefully sought during
ETOIMS treatments to produce significant pain
relief. The treatment is focused on eliciting twitches
that must be strong enough to shake or move the
joint The duration of the electrical stimulation with
ETOIMS is only for 2 seconds, which is sufficient
to fatigue immature or abnormal MEPZs related to
degeneration or regeneration of nerves. The chance
of tissue injury is further reduced when macro-twitch
induced movement changes the muscle position of
the needle, preventing repetitive electrical stimulation
of the same tissue even when the same skin insertion
point is re-used.

The proposed local mechanism of action of
acupuncture permits speculation that Yin may pertain
to muscle (skeletal or smooth), Yang may correspond
to the nervous system (somatic and autonomic), and
Qi may represent neuromuscular transmission and
blood circulation. The balancing of excess and defi-
cient Yin and Yang for maintenance of Qi may be
understood as homeostasis, involving muscle, nerve,
and circulatory inter-relationships.

Relaxation of muscle spasm with immediate relief
of muscle pain, as in the case with muscle cramps, is
a well-experienced phenomenon. Similar association
is noted with intramuscular twitch mediated reduc-
tion of muscle pain. Therefore, enhanced twitch-
obtaining methods were developed from acupunc-
ture to improve therapeutic efficacy. The ability to
objectify the method of application with enhance-
ment of therapeutic efficacy provides more scientific
creditability to acupuncture.

310

References

10.

11.

12.

13.

14.

15.

BoUSHEL, R., LANGBERG, H., GREEN, S., SKOVGAARD, D,
BurLow, J., KJAER, M.: Blood flow and oxygenation in peri-
tendinous tissue and calf muscle during dynamic exercise in
humans. J Physiol (London), 524 (Pt 1): 305-13, 2000.
CHU, J: Dry needling (Intramuscular Stimulation) in myofas-
cial pain related to lumbosacral radiculopathy. Eur J Phys
Med Rehabil, 5(4): 106-121, 1995.

CHu, J: Does EMG (dry needling) reduce myofascial pain
due to cervical radiculopathy? Electromyogr Clin Neuro-
physiol, 37: 259-272, 1997. :

CHu, J: Twitch-Obtaining Intramuscular Stimulation: Obser-
vations in the management of radiculopathic chronic low
back pain. J Musculoskeletal Pain, 7(4); 31-146, 1999,
Cnu, J. Early observations in radiculopathic pain control
using electrodiagnostically derived new treatment techniques:
automated twitch-obtaining intramuscular stimulation
(ATOIMSSM) and electrical twitch-obtaining intramuscular
stimulation (ETOIMSSM) Electromyogr Clin Neurophysiol,
40: 195-204, 2000.

EpwARrDS, R.H., GiBson, H., CLAGUE, J.E., HELLIWELL, T
Muscle histopathology and physiology in chronic fatigue syn-
drome. Ciba Foundation Symposium, 173: 102-17; discussion
117-31, 1993.

GARDNER, AW, KaTZEL, L.I., SORKIN, J.D., KiLLEWICH, LA,
RvaN, A., FLINN, WR., GOLDBERG, A.P.: Improved func-
tional outcomes following exercise rehabilitation in patients
with intermittent claudication. Journal of Gerontology, Series
A-Biological Sciences & Medical Sciences. 55(10): M570-7,
2000.

GLEM, G.W., MCHUGH, M.P.: Flexibility and its effects on
sports injury and performance (review). Sports Med, 24: 289-
99, 1997.

GHONAME, E.A., WHITE, PF.,, CraiG, W.F., Aumep, HE.
& Hamza, ML AL, et al., Percutaneous electrical nerve stimu-
lation: an alternative to TENS in the management of sciatica.
Pain, 83: 193-199, 1999.

GUNN, C.C.: Treatment of chronic pain. Intramuscular stim-
ulation for myofascial pain of radiculopathic origin. [second
edition] London: Churchill Livingstone, pp. 3-19, 1996.
HALBERTSMA, JP., GOEKEN, L.N.: Stretching exercises: effect
on passive extensibility in stiffness in short hamstrings of
healthy subjects. 75: 976-81, 1994,

HALBERTSMA, 1P, VAN BoLHUIS, A.L, GOEKEN, L.N.: Sports
stretching: effect on passive muscle stiffness of short ham-
strings. Arch Phys Med Rehabil, 77: 688-92, 1996.
HerzoG, W.: History dependence of force production in
skeletal muscle: a proposal for mechanisms. J Electromyogr
Kinesiol, 8(2): 111-117, 1998.

Hong, C-Z.: Lidocaine injection versus dry needling to
myofascial trigger point: The importance of the local twitch
response. Am J Phys Med Rehabil, 73: 256-263, 1994.
Hong, C-Z: Pathophysiology of the myofascial trigger point
(review). J Formos Med Assoc, 95: 93-104, 1996.

o




1

16.

17.

19.

20.

N3
=

22.

23.

24.

Jongs, D.A., NEwHAM, D.J,, TORGAN, C.: Mechanical influ-
ences on long-lasting human muscle fatigue and delayed-onset
pain. J Physiol (London), 412: 415-27, 1989.

MADDING, S.W., WONG, J.G., HALLUM, A., MEDEIROS, J.M.:
Effect of duration of passive stretch on hip.abduction range
of motion. J Orthop Sports Phys Ther, 8: 409-16, 1989.

. MAGNUSSON, S.P., SIMONSEN, E.B., AAGAARD, P, DYHRE-

POULSEN, P., MCHUGH, M.P, KJAER, M.: Mechanical and
physiological responses to stretching with and without prei-
sometric contraction in human skeletal muscle. Arch Phys
Med Rehabil, 77: 373-8, 1996.

MAGNUSSON, S.P., SIMONSEN, E.B., AAGAARD, P., SORENSEN,
H., KJAER, M.: A mechanism for altered flexibility in human
skeletal muscle. J Physiol (London), 497: 291-8, 1996.
MARUYAMA, M.: Long-tapered double needle used to reduce
needle stick nerve injury. Regional Anesthesia, 92 (2): 157-
60, 1997.

- McCLAFLIN, R.R.: Myofascial pain syndrome. Primary care

strategies for early intervention (review). Postgrad Med J, 96:
56-70, 1994.

MELZACK, R.: Myofascial trigger points: Relation to acupunc-
ture and mechanisms of pain. Arch Phys Med Rehabil, 62:
114- 117, 1981.

MELZACK, R., WALL, PD.: Pain mechanism: A new theory.
Science, 150: 971-973, 1965.

PauLey, P.E., ToorBorL, JE., NirLsEN, U., KRUSE, P,
JorpAL, R., BACH, FW., FENGER, M., POKORSKI, M.: Opi-
oid involvement in the perception of pain due to endurance
exercise in trained man. Jap J Physiol, 39(1): 67-74, 1989.

25.

26.

27.

28.

29.

RoseNBaUM, D., HENNIG, E.: The influence of stretching and
warm-up exercises on Achilles tendon reflex activity. J Sports
Sei, 13: 481-90, 1995.

Stux, G., POMERANTZ, B.: Basics of Acupuncture, Berlin:
Springer Verlag. pp. 1-250, 1995.

ToFT, E., ESPERSEN, G.T., KALUND, S., SINKJAER, T., HORNE-
MANN, B.C.: Passive tension of the ankle before and after
stretching. Am J Sports Med, 17: 489-94, 1989.

TRAVELL, J.G., StMONS, D.G.: Myofascial Pain and Dysfunc-
tion. The Trigger Point Manual. Vol 1. Upper Half of Body.
[second edition], Baltimore: Williams and Wilkins, pp. 11-93.
1999

WiLLiAMS, PE., CATANESE, T., LUCEY, E.Q., GOLDSPINK, G.:
The importance of stretch and contractile activity in the pre-
vention of connective tissue accumulation in muscle. J Anaz,
158: 109-14, 1988.

Address reprint requests to:
Jennifer Chu, M.D.

Dpt. Rehabilitation Medicine
Hosp. of the U. of Pennsylvania
Ground floor, White Building
3400 Spruce Street
Philadelphia, PA 19104, USA

311



https://www.researchgate.net/publication/11219165

