Experimental Resolution
of the Myofascial Pain Enigma
[Comment on Gunn Research Ideas Article]

David G. Simons

The juxtaposition of the two Research Ideas that were submitted by Si-
mons (1) and by Gunn (2) provides considerable food for thought. Simons
explicitly presented a research protocol to bring closure on the experimental
evidence that the essential cause of a myofascial trigger point [TrP] is a
population of microscopic contraction knots which are produced at individu-
al dysfunctional endplates. The population of contraction knots produces a
nodule at the TrP and the palpable band associated with the nodule. Together
they cause increased muscle tension and muscle shortening. Apparently,
Gunn proposes that all myofascial pain, including that of TrPs, originates as a
radiculopathic neuropathy.

The Gunn article raises two serious questions. First, what is the relation
between myofascial pain caused by neuropathy as he describes it and myo-
fascial pain caused by TrPs as described by other authors: Travell and Simons
(3), Simons (4), Gerwin (5), Chu (6), Rachlin (7), and Fischer (8)? Second,
what research questions or ideas did Gunn have in mind? Several were
implicit but I found none that was explicit.

SPECIFIC ISSUES
Neuropathic Pain

Although not all phyéicians are familiar with peripheral neuropathy, this
condition is now thoroughly familiar to neurologists and physiatrists (9,10),
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since it has been a major topic of study and teaching by them for at least 30
years.

Disuse supersensitivity was presented as an 1mportant mechanism. How-
ever, the key clinical feature described by Gunn in his section entitled Re-
lease of Muscle Shortening Is Key to Treatment was muscle shortemng that
was illustrated in his Figure 1 and was ascribed to palpable bands in the
muscle. The rationale by which disuse sensitivity and peripheral neuropathy
can cause a shortened muscle syndrome was unexplained. These contractured
muscles show no resting electromyographic activity. In addition, neuropraxia
and denervation of muscle is associated with weakness, paralysis, and atro-
phy but not increased tension. The research idea proposed by Simons (1)
shows why muscle shortening caused by palpable bands is a cardinal feature
of TrPs.

Mpyofascial Pain

The statement by Gunn that “persistent nociception is not a common
cause of chronic pain” flies in the face of the last five years of pain neurophy-
siological research. One of the big breakthroughs in pain management is the
realization that even relatively brief nociceptive input can cause plastic
changes in the central nervous system that potentiate pain. Increasing atten-
tion is being paid to the importance of avoiding unnecessary intensity and
prolongation of acute pain because of its tendency to develop into chronic
pain. Fischer (11) emphasized this with regard to the treatment of myotascial
TrPs.

Apparently, Gunn is proposing to add a third definition of myofascial pain,
“neuropathic pain that presents predominantly in the musculoskeletal sys-
tem” in addition to the two definitions that are already established (12):
general-any regional musculoskeletal pain syndrome, and specific-myofas-
cial TrPs. Gunn’s new definition adds an unnecessary third dimension of
semantic confusion.

To those acquainted with the TrP llterature the subject of Gunn’s article
almost entirely concerns myofascial TrPs. His article adds further the confu-
sion by introducing new terminology for established concepts. It would be
helpful to readers if Dr. Gunn followed the lead of Jennifer Chu (6) who
recognized that Gunn’s writings and concepts relate closely to myofascial
TrPs. His Table 1 could just as well have been titled “Clinical Syndromes
Caused by Myofascial Trigger Points’ and essentially has been published as
such (3).

Gunn’s article proposed peripheral neuropathy as the explanation for all
musculoskeletal pain not explained by injury or inflammation. It seems much
more likely that neuropathy is a common source, but not the only source, of
TrPs. Clearly muscle overload plays an important role.
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The seven observations identified by Gunn as leading to a radiculopathy
model are equally true of TrPs and many of the observations do not depend
on radiculopathy for their explanation. The proximity of TrPs to motor points
[endplate zones] occurs because TrPs are characterized by dysfunctional
endplates. Gunn’s tender points at musculotendinous junctions are often due
to enthesopathy secondary to the TrP-generated taut bands as illustrated in
Gunn’s Figure 2 and by Fischer (11, Figure 1). Wu et al. (13) showed that
TrPs can be closely associated with the segmental distribution of lumbar
radiculopathy in back and extremity muscles. Chu (6) showed a high correla-
tion between the presence of TrPs and minimal neuropathy in paraspinal
muscles. This association between TrPs and nerve root compromise had been
noted previously (3). Two critical research questions are, “How commonly
do TrPs develop without any evidence of neuropathy?”’ and *“ Are neuropath-
ic changes characteristic of nerve fibers that have the endplate dystunction of
TrPs?”” The endplate dysfunction may disturb the normal function of that
neurone.

Palpable muscle bands are a primary characteristic of TrPs (1) and a band
is palpable because of contracture of the sarcomeres in muscle fibers that
have a contraction knot in the TrP.

Gunn’s description of intramuscular stimulation sounds almost indistin-
guishable from Hong’s description of the dry needling of TrPs using acu-
puncture needles (14). The main therapeutic difference between dry needling
TrPs and injecting an anesthetic is that the anesthetic relieves much of the
postinjection soreness which often appears in the next few days. The same
clinical symptoms and signs typically disappear when the patient is treated by
dry needling of TrPs or by intramuscular stimulation [regardless of what you
call it]. Treatments other than dry needling are also effective for TrPs (3).

RESEARCH CONSIDERATIONS

With regard to neuropathic pain as described by Gunn, how much of the
pain is of primary neuropathic origin due to sensitization of sensory nerves,
and how much of the patient’s pain is due to active TrPs? One approach would
be to compare separately the degree of reduction in neuropathic and TrP
findings following inactivation of the TrPs [by dry needling or any other
effective method]. Measures of TrP activity and degree of neuropathic findings
could be recorded before treatment, immediately afterward, and several weeks
later, noting recurrence of the TrPs in the presence of persistent neuropathic
tindings, or the lasting resolution of both sets of findings. When all symptoms
are reported to be relieved by intramuscular stimulation, one likely possibility
is that the relief was due to inactivation of myofascial TrPs which were causing
the symptoms. It is unclear how dry needling relieves radiculopathy.
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Gunn’s discussion section included several implied research consider-
~ ations. He proposed that insertion potentials represent an outburst of injury
potentials which relax shortened muscles instantaneously or within minutes.
No rationale is given as to how action potentials initiated by the needle
insertion [the positive sharp waves that he referred to as injury potentials] are
able to cause muscle relaxation. Electrodiagnostic experience would indicate
that these routine insertion potentials are irrelevant to release of muscle
contracture. He also proposed that needling produces a sympatholytic effect
which releases vasoconstriction and helps to account for the efficacious re-
sults obtained. Since the ischemia in the vicinity of active loci is the result of
mechanical compression of circulation due to the muscle fiber contracture, it
is hard to see how local vasodilation could be very helpful. Similarly, the
-stimulation of collagen formation would seem to be equally irrelevant to the
release of muscle contracture.

Gunn’s article raises a number of questions that deserve competent re-
search investigation.

1. How does a mild peripheral neuropathy produced by only a modestly
‘severe radiculopathy cause the development of TrPs? One possible
mechanism would be that compromised axoplasmic flow causes the
nerve terminal to be more susceptible to mechanical trauma and thereby
the onset of excessive acetylcholine activation of the postjunctional
membrane, which is what is responsible for the TrP-induced contracture.

2. To resolve whether the electrodiagnostic evidence of neuropathy is the
result of endplate dysfunction, or if the endplate dysfunction can occur
in the absence of any neuropathic process, it should be helpful to ex-
amine the propagated muscle action potentials and nerve conduction of
individual nerve fibers that have dysfunctional endplates in TrPs as
compared to nerve fibers that have normally functioning endplates.

3. Several other authors have also attributed the grating sensation asso-
- ciated with needle penetration of a TrP to fibrosis. A dense concentra-
tion of contraction knots might produce the same sensation, or fibro-
sis my develop in areas that suffered a concentration of contraction
knots for a prolonged period that produced tissue-destructive hypo-
xia. Studies are needed that identify under what conditions fibrosis
may occur as the result of TrPs. Production in experimental animals
of contraction knots that are typical of TrPs may be possible by inject-
ing an acetylcholinesterase inhibitor. The resultant prolonged exces-
sive acetylcholine activity has been demonstrated to produce lesions
that fit the description of contraction knots (15). Experiments could
be designed to test under what conditions this type of lesion devel-
oped fibrosis. v '
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Reply to Dr. Simons

C. Chzvm Gunn

Simons has posed a large number of questions that can only be given
concise answers in this response. For a more comprehensive explanation of
intramuscular stimulation [IMS] and radiculopathic pain, he should refer to
The Gunn Approach to the Treatment of Chronic Pain (1).

It is important to note that Gunn’s Radiculopathic Pain (2) is a review of
my previously published papers which pioneered the concept of radiculo-
pathic pain; most of these papers preceded by many years the publications
from the various authors quoted by Simons. For instance, Chu is a staunch
follower of the radiculopathy model; Hong’s work supports Gunn’s model;
and it was Fischer [who now regularly examines the nerve root] that had
suggested the title of the review article.

Simons: What is the relation between myofascial pain caused by trigger
points and myofascial pain caused by neuropathy?

The answer to the question will become apparent when this response has
been read in full. Effectively, the trigger point [TrP] is part of myofascial
pain, but myofascial pain is, itself, part of a dystunction in the peripheral
nervous system [PNS], specifically, radiculopathy [i.e., peripheral neuropathy at
the nerve root]. The radiculopathy model explains how apparently ditferent and
unrelated musculoskeletal pain conditons-from headache to low back pain-can
belong in one classification. The key to successful management of this wide-
spread and important category of chronic pain is to recognize it in its many
guises.

C. Chan Gunn, MD, is President of ISTOP, The Institute for the Study and
Treatment of Pain, Vancouver, BC; and Clinical Professor, Multidisciplinary Pain
Center, University of Washington, Seattle, WA.

Address correspondence to: C. Chan Gunn, Gunn Pain Clinic, 828 West Broad-
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Simons: What research questions or ideas did Gunn have in mind?

The Radiculopathy Model article was submitted to the Journal as a review,
but the Editor had placed it [appropriately] in the Research Ideas section
because the model challenges the present limited understanding of myofas-
cial pain as a localized entity within muscle. Any future research on myofas-
cial pain, that is undertaken without a broad understanding of dystunction in
the PNS, will be wasted effort.

Persistent pain that follows gross nerve injury is well known, but the many
and diverse effects of subtle dysfunction in the PNS are recent concerns
(3,4,5). Gunn introduced the concept of radiculopathic pain in his paper on
“Prespondylosis” (3), and also initiated a system of dryneedling based on the
radiculopathy model (6). Neuropathic pain is now firmly established: it was
incorporated in Bonica’s textbook The Management of Pain, which also
featured the physical signs of neuropathy in the evaluation of the patient with.
pain (7). J. Loeser, editor of the next edition, is including a chapter on
Neuropathic Myofascial Pain Syndromes.

Simons: Gunn is proposing to add a third definition of myofascial pain.

Simons has complained that the subject of musculoskeletal pain originat-
ing from muscle has been plagued by multiple terms that emphasized various
aspects of basically the same phenomenon. An obvious reason for the confu-
sion is the vague definitions presently used: general-any regional musculo-
skeletal pain syndrome; and specitic-myofascial TrPs. These are imprecise
and non-descriptive terms. By “any,” does Simons include any type of pain,
regardless of source or cause [nociception, inflammation or neuropathy]?
And syndrome merely alludes to a collection of symptoms. The radiculopathy
model does not add a new definition-it adds a new dimension.

Another reason for confusion is that musculoskeletal pain crosses into the
territories of several disciplines: not unexpectedly, each discipline will insist
on interpreting the subject from its own point of view. Imagine inspecting a
scene from opposite ends of a telescope: the two images will appear ditterent,
and both will differ from the image that is seen with the naked eye. Of course,
any opinion that is derived from only one point of view will miss out on the
tull picture. The following paragraphs will discuss the three approaches.

1. The “let’s get closer” approach-myofascial pain caused by trigger points

Simons, by assidiously pursuing just one small aspect of myotascial
pain-the TrP-is responsible for adding to the confusion. He uses the tele-
scope to bring the quarry closer and closer, and he zooms in on the myotfas-
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cial TrP, ignoring the full clinical picture. To prove his notion that musculo-
skeletal pain originates from taut muscle bands, he proposes to locate an
“active locus” by its “spontancous electromyographic activity,” biopsy it,
and announce that contraction knots contain motor Lndplc\tw

Can examination of the structure of a muscle explain pain which is hkdv
the result of a functional disturbance? No, no more. than the presence of
Purkinje cells in brain tissue explain how we think. Motor endplates are
naturally abundant in a muscle’s zone of innervation. Finding them in a
shortened sarcomere merely shows that they are there as part of the muscle
-contraction apparatus, but their presence does not prove that they are the
primary or sole cause of muscle pain. Musculoskeletal pain is a physiologic
disorder and cannot be explained from an anatomic angle. Looking through a
microscope to examine a piece of lifeless muscle tissue will not help.

A wider perspective is needed. The frog who surveys the sky from the
bottom of a well can never have a complete understanding of the universe.

2. The “Hands-Off” approach: Myofascial pain and fibromyalgia

When “fibrositis” became “fibromyalgia,”” emphasis moved from the pal-
pable nodule to tender points. The American College of Rheumatology
[ACR] criteria for the classification of fibromyalgia [FMS] no longer require
carcful palpation of individual muscles for increased tone, muscle shortening,
enthesopathic tendons, restricted joint range and other signs. The ACR diag-
nosis relies on a count of standard tender points. Simons maintains that FMS
is an entirely different condition from myofascial pain syndrome, but, is it a
distinct syndrome? Both FMS and myofascial pain syndrome have features
of a peripheral neuropathic disorder [such as, widespread aching point ten-
derness, skin fold tenderness, articular pain, swelling of the hands or knees.
numbness or coldness of the extremities, reticular skin discoloration, irritable
bowel and trophedema]. Far from being a distinct syndrome, FMS represents
the most extreme and extensive of the mundane aches and pains that we all
have in various degrces at one time or other. Mildly tender points are not
unusual in asymptomatic individuals especially after strenuous physical ac-
tivity, and moderately tender points are not exceptional in those who have a
history of a “vulnerable” spine (8). Myofascial pain syndrome patients also
have multiple tender points. Even in localized conditions, such as lateral
epicondylitis, examination will reveal numerous tender sites scattered
throughout the body (9).

Those FMS proponents who prefer the “hands-oft” approach and limit
their physical examination to a tender point count, are using the wrong end of
the telescope. They distance themselves from the patient, and view muscu-
loskletal pain from afar. They, too, will miss out on the full picture.
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3. The “Overall” view-the radiculopathy model

The radiculopathy model describes a large category of pathophysiologic
conditions that occur when there is some functional disturbances or patholog-
ical changes in the PNS, i.e., peripheral neuropathy. The model explains the
TrP and its associated myofascial pain phenomena as secondary hyperalgesia
of peripheral neural origin.

Simons: How does a mild peripheral neuropathy produced by only a mod-
estly severe radiculopathy cause the development of trigger points?

“Radiculopathy” equals “peripheral neuropathy occurring at the nerve
root.” They are identical pathophysiological conditions.

Pain is a singular experience that depends on activity in specific receptors,
neurons and interneuronal circuits-there is not a simple one-to-one relation-
ship between activity in the primary afferent nociceptor and the perceptual
experience (16). In peripheral neuropathy, supersensitive structures can re-
spond excessively to low intensity stimuli and give rise to the perception of
allodynia, and pain-sensitivity has been shown to increase by 1000 times (10).
Supersensitivity can cause muscle to become tender and TrPs to develop.
Low-intensity stimulation can be perceived as painful mechanical allodynia
when there is supersensitivity in Af fibers. High intensity stimulation, which
is normally painful, can lead to exaggerated pain response or hyperalgesia
when there is supersensitivity in C and Ad fibers (11,12).

Simons: How commonly do trigger points develop without any evidence of
neuropathy?

Spondylosis is ncar-universal, and it is by far the most common cause of
radiculopathy. Ordinarily, spondylosis follows a gradual, relapsing, and re-
mitting course that is silent, unless and until symptoms are precipitated by an
incident, often so minor, that it passes unnoticed by the patient. All gradations
of spondylosis exist, but early or incipient spondylotic changes, even when
~ unsuspected, can cause radiculopathy.

The manifestations of neuropathic/radiculopathic dystunctlon are motor,
sensory and autonomic. In our studies, early and subtle signs of peripheral
neuropathy were found in a significant number of young [under 30 years],
apparently normal, and asymptomatic individuals (3,8,9). Motor manifesta-
tions are the first to occur and radiculopathy can occur without pain. Muscle-
shortening is an carly feature of radiculopathy because large diameter nerve
fibers at the nerve root, axons of motoneurons and myelinated primary atfer-
ents [muscle proprioceptors] are the first to suffer physically. Painless. tight
muscle knots can be telt in most individuals, and not uncommonly, even in
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toddlers. Pain is not a featurc of radiculopathy unless nociceptive pathways
are involved. Many neuropathies are pain-free, such as sudomotor hyperac-
tivity in hyperhidrosis, and muscle weakness in ventral root diseasc.

Simons: Gunn’s article raises a number of questions that deserve compe-
tent research investigation

The radiculopathy model has evolved from clinical observations and com-
petent clinical research on chronic pain carried out over a period of more than
20 years. In 1973, frustrated by the generally unsatisfactory results of con-

“ventional physical therapies for chronic pain, patients who had chronic back
pain but no obvious signs of ongoing nociception were carefully examined.
The significant finding was that tenderness in muscles in affected myotomes
were sensitive indicators of radicular involvement and differentiated a simple
mechanical low back strain from one with neural involvement (8).

- A study of patients with “tennis elbow” [and a similar study on shoulder
pain] showed that tender points in the upper limb were related to cervical
spondylosis and radxculopathy Treating the neck, but not the arm provided
relief (9). ‘

A pattern began to emerge-patients who have pain but no obvious sngns of
injury, generally have subtle but discernible signs of peripheral nerve in-
volvement affecting all components of the PNS—motor, sensory, autonomic
and trophic. This is an important observation because there is no satistactory
laboratory or imaging test for early neural dysfum,tmn

Dryncedling was tested for low back pain in a randomized clinical trial:
the group treated with needling was found to be significantly better than the
control group. [These papers were determined as significant studies by the
1979 Volvo Competition Awards Committee. ]

Simons: The rationale by which disuse supersensitivity and peripheral
neuropathy can cause a shortened muscle syndrome was unexplained.

The largest component of the PNS is the musculoskeletal system, theretore,
the impact of neuropathy is most apparent in muscle.

Neuropathic muscle is almost always shortened from contracture. Simon
and Travell have proposed a hypothesis to explain the absence of action
potentials, localized tenderness, and the prompt release of the taut band by
inactivation of the TrP (13). They proposed that contracture was associated
with a local energy crisis in the muscle produced by increased metabolic
demand of contractured sarcomeres in the face of ischaemia-induced hypoxia
which resulted from the vigorous sustained contraction. Their hypothesis
remains unproven and does not explain the physiology of contracture. Fea-
tures such as hypoxia, myogelosis, contraction knots are the products of
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muscle shortening. Muscle shortening is not caused by palpable bands-on the
contrary, a muscle shortens into palpable bands.

Classic contracture, the evoked shortening of a muscle fiber in the absence
of action potentials, requires no conjured-up hypothesis. Physiologists ex-
plain it with Cannon and Rosenblueth’s law of denervation which applies
notably to skeletal muscle. Four types of increased sensitivity can occur:
lessened stimuli which do not have to exceed a threshold produce responses
of normal amplitude [increased susceptibility]; the threshold of the stimulat-
ing agent is lower than normal [hyperexcitability]; the capacity of the muscle
to respond is augmented [super-reactivity]; and the amplitude of response is
unchanged but its time-course is prolonged [super-duration of response].

Supersensitive skeletal muscle fibers can overreact to a wide variety of
chemical and physical inputs including stretch and pressure. They have a
lowered threshold to acetylcholine [which may be increased from reduced
levels of acetylcholine esterase]. Acetylcholine slowly depolarizes supersen-
sitive muscle membrane and this induces electromechanical coupling with
the consequent slow development of tension without action potentials (14).

Furthermore, in normal muscle, acetylcholine acts only at receptors that
are situated in the narrow zone of innervation. But in neuropathy, acetylcho-
line acts at newly formed extrajunctional receptors [“hotspots™] that are
present throughout the muscle (1,10) [Figure 1].

Simons: The main difference between dryneedling and injecting an anes-
thetic is that the anesthetic relieves much of postinjection soreness which
often appears the next few days.

Intramuscular Stimulation has many advantages over injection techniques
and it avoids the iatrogenic effects of injected medications. To therapists who
arc familiar with both techniques, IMS is the preferred method as it can be
used for diagnosis and localization of the contracture. For example, when
paraspinal muscles at consecutive segmental levels are needled, resistance to
needle penetration is substantially increased at the involved segmental lev-
el[s] as compared to the levels above and below. The fine, solid, needle
[borrowed trom acupuncture], accurately discerns the position and status of
deep muscles [3 inch needles are commonly used]. The pointed needle causes
minimal tissue trauma, unlike the cutting edge of a hollow needle, and post-
needling soreness is minimal. When correctly used, IMS permits extensive
needling of many muscles; sometimes, up to a hundred needle insertions may
be given in one session.

A great advantage of using the whippy acupuncture needle is to elicit the
Deqi sensation and needle grasp. It is not possible to understand neuropathic
pain without having personally experienced the Deqi phenomenon. Neuro-
pathic pain has a peculiar, cramp-like quality which is referred to in acupunc-
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ture literature as the Deqi Phenomenon (15). According to Fields (16), this
strange quality of neuropathic pain probably results from disruption of the
sensory apparatus so that a normal pattern of .neural activity is no longer
transmitted to the perceptual centers. Neuropathic pain is due, in part, to the
activation of nociceptive neurons [because the message that reaches these
centers is clearly unpleasant] and patients recognize that the sensations are
not “normal” pain sensations. The Deqi sensation is closely associated with
receptors that sense muscle shortening [propioceptors]. It is important to
difterentiate between pain that has the Deqi [neuropathic] response, and pain
that does not [nociceptive]. This distinction is crucial because of the differ-
ence in the nature and treatment of the two types of pains.

Simons: The statement by Gunn that “persistent nociception is not a com-
mon cause of chronic pain” flies in the face of the last five years of pain
neurophysiological research.

Our studies have not shown ongoing nociception [that is, the constant
agitation of nociceptors by tissue damaging impulses, such as, an unhealed
fracture] to be a common cause of persistent pain.

Contrary to Simons’ statement, Gunn, over 20 years ago, proposed that
pain can be produced by the development of supersensitive receptor organs
and hyperreactive control systems (3). Radiculopathy leads to a large number
of neuropathic disorders: it is important to realize that radiculopathy can
masquerade as any one of many seemingly unalike syndromes-myofascial
pain is only onc of them.

Simons: Clearly muscle overload plays an important role.

Normal muscle is very resilient, but in neuropathy the abnormal, short-
ened muscle is made up of collagen that has been weakened by neuropathic
degradation (17). Muscle overload can then be an important factor.

Simons: Ischemia . . . is the result of mechanical compression of circula-
tion due to muscle fiber contracture . . .

Other dcecentralized and supersensitive structures in neuropathy include
smooth muscle, sympathetic ganglia, spinal neurones and associated spinal
retlexes. Neuropathic pain can be most daunting when it is dominated by
vasomotor changes, e.g., complex regional pain syndrome [viz, reflex sym-
pathetic dystrophy, causalgia]. Vasomotor, sudomotor and pilomotor changes
are also important epiphenomena of radiculopathy and Simons misunder-
stands the role of vasoconstriction in myofascial pain when he attributes
ischaemia simply to muscle fiber contracture. The sympatholytic etfect of
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'acupuncture and IMS generally occurs within minutes, is clinically evident,
can be recorded by thermography, and is well known to experienced needle
practitioners (18).

Simons: Gunn proposed that insertion potentials represent an outburst of
injury potentials . . .

According to Johnson (19), insertional activity is a much-misinterpreted
step in the needle examination. By definition, it results from moving the
electromyographic needle briskly through the muscle and mechanically dis-
charging some muscle fibers resulting in a burst of injury potentials. These
potentials are single muscle fiber discharges resulting from disruption of the
muscle cell membrane by the tip of the needle. The character of the insertion-
al activity may be described as increased when the muscle cell membranes
are extraordinarily hyperirritable.

The electrical discharges can be seen in the electromyograph to comcxde
with the release of muscle shortening: they produce a potent reflex stimula-
tion into the entire segment (1). For example, releasing paraspinal contracture
in the lumbar back can rclease muscle shortening and disperse trigger points
in the leg. [Also see letter from Chu (20).]

SUMMARY

Simons’ enquiries demonstrate his great interest and experience in myo-
tascial pain. Gunn approached musculoskeletal pain from a different directio-
n-examination of the disabled workman. During his examination of the
whole individual, Gunn discovered the TrP as only one part of the total
clinical picture of neuropathic pain. Intramuscular stimulation was developed
from studying traditional acupuncture-tender points in muscles had been
described in Chinese literature [as Ah-Shi points] in the eighth century.

Intramuscular stimulation has been in use since 1976; its effectiveness has
been proven and published. The beneficial effects of IMS on musculoskeletal
pain are self-evident.
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Myofascial Pain-
A Radiculopathy Model
[Comment on Gunn Research Ideas Article]

Peter Baldry

The concept put forward by Dr. Chan Gunn (1) that myofascial trigger
point [MTrP] pain is neuropathic is, in my view, open to challenge.

This is because there are grounds for believing the MTrP pain, which is of a
diffuse, dull aching type and quite unlike the burning or electric shock-like pain
that develops when there is damage to the peripheral or central nervous system,
most commonly arises as a result of trauma-induced activation and sensitization
of nociceptors at MTiP sites. And is, therefore, primarily nocigenic.

Admittedly, nerve entrapment pain such as that, for example, which may
be brought about by a ruptured intervertebral disc, gives rise to muscle
spasm. And that as a result of the muscle ischemia created by this spasm,
nociceptors at MTrP sites may become activated with, as a consequence, the
development of MTrP pain. Despite this latter type of pain, therefore, having
developed as a result of radiculopathy it is still, nevertheless, nocigenic.

Also, although MTtP nociceptor activity gives rise not only to pain but
also to muscle shortening, and the latter in certain parts of the body leads to
compression of a nerve with, as a consequence, the development of a sensory

and/or a motor deficit, the MTrP pain is nocigenic.
~ The views of others concerning this subject would be of interest.

Peter Baldry, Millstream House, Old Rectory Green, Fladbury, Nr. Pershore,
WR10 2QX, UK. : '
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Reply to Dr. Baldry

C. Chan. Gunn

Baldry has challenged Gunn’s concept that myofascial trigger point [MTrP]
pain is neuropathic (1). He maintains that:

1. ... MTrP pain, which is of a diffuse, dull aching type and quite unlike
the burning or electric shock-like pain that develops when there is dam-
age to the peripheral or central nervous system, most commonly arises
as a result of trauma-induced activation and sensitization of nocicep-
tors at MTrP sites. And is, therefore, primarily nocigenic.

Baldry follows traditional medical wisdom in that he presumes pain to be a
signal of tissue injury, conveyed to the central nervous system via a healthy
nervous system. He holds on, perhaps too tightly, to the definition of pain
according to The International Association for the Study of Pain: “an un-
pleasant sensory and emotional experience associated with actual or potential
tissue damage, or described by the patient in terms of such damage.”

It is well known, however, that pain need not be ““trauma-induced.” Injury
docs not always generate pain, nor does pain always signal injury. Pain
perception can arise from non-noxious input, and spurious pain can arise
from within the body when there is some functional abnormality in the
nervous system, e.g., neuropathic pain (1-3).

“Nocigenic” simply means “pain-causing.” It does not describe a physio-
logical process. Baldry had probably intended to signity “nociceptive.” No-
ciception involves the stimulation of nociceptors-primary afferent nerves
[ Ad mechanosensitive/mechanothermal and C-polymodal] that can transduce
specific torms of energy [mechanical, thermal or chemical] into electrochem-
ical nerve impulses and transmitting them to the central nervous system.

C. Chan Gunn, MD, is President of ISTOP, The Institute for the Study and
Treatment of Pain, Vancouver, BC; and Clinical Professor, Multidisciplinary Pain
Center, University of Washington, Seattle, WA.

Address correspondence to: C. Chan Gunn, Gunn Pain Clinic, 828 West Broad-
way, Vancouver, BC, Canada V5Z 1J8.
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Patients with neuropathic pain typically show no evidence of tissue injury,
instead, pain is caused by abnormal tunction in the nervous system. Gunn had
proposed that following damage to a peripheral nerve, abnormally sensitive
receptor organs and hyperreactive control systems can develop (2,3). It is
now known that irritation of a nerve root by spondylosis or inflammation
[e.g., in arthritis] can lead to a cascade of molecular events in the nerve and
spinal cord [such as, activation of the N-methyl-D-aspartic acid channel,
increase in intracellular Ca*, wind-up wide dynamic range neuron sensitiza-
tion and other phenomena]; these can supersensitize the pain sensory system
(4,5). A supersensitive pain sensory system can respond inappropriately and
overwhelmingly to non-noxious stimuli to give rise to pain. Lomo has shown
sensitivity to increase by 1000 times (6). Supersensitivity can cause muscle to
become tender and TrPs to develop. Low-intensity stimulation can be per-
ceived as painful mechanical allodynia when there is supersensitivity in Af
tibers. And high intensity stimulation, which is normally painful, can lead to
exaggerated pain response or hyperalgesia when there is supersensitivity in C
and AJ fibers.

2. Baldry: Nerve entrapment pain, such as that, for example, which may
be brought about by a ruptured intervertebral disc, gives rise to muscle
spasm. And that as a result of the muscle ischemia created by this
spasm, nociceptors at MTrP sites may become activated with, as a con-
sequence, the development of MTrP pain. Despite this latter type of
pain, therefore, having developed as a result of a radiculopathy it is
still, nevertheless, nocigenic.

Pressure on a nerve root can cause local tissue damage, but since the nerve
root is not well provided with nociceptors, any pain that may arise, will not be
from nociception at the entrapment site.

Baldry has suggested a roundabout route for pain to materialize from
radiculopathy, but any pain tfrom abnormal nerve function, whatever its
cause, is neuropathic pain.

3. Baldry: MTrP pain, which is of a ditfuse, dull aching type ...

Myofascial muscle pain is not merely dull and aching: it has a peculiar,
cramp-like quality which is associated with muscle tenderness and shortening
(7,8). As an experienced acupuncturist, Baldry should be aware of this dis-
tinctive sensation [which is referred to in acupuncture literature as the Deqi or
Teh Ch’i Phenomenon]. The classical acupuncturist painstakingly ditferenti-
ates between pain that has the Deqi [neuropathic] response, and pain that
does not [nociceptive]. This distinction is important because of the difterence
in the nature and treatment of the two pains.
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According to Fields (9), the strange quality of neuropathic pain probably
results from disruption of the sensory apparatus so that a normal pattern of
neural activity is no longer transmitted to the perceptual centers. He accepts
that neuropathic pain probably activates nociceptive neurons [because the
message that gets through to the perceptual centers is clearly unpleasant], but
comments that patients recognize these peculiar sensations are not “normal”
pain sensations (8).

- Deqi pain sensations are not “normal” because they are associated with
receptors that sense muscle shortening [propioceptors]. The classical acu-
puncturist demonstrates this by the “needle-grasp” occurring at the site of
penetration when a neuropathic muscle is needled. Needling is usually pain-
free when an acupuncture needle enters a normal muscle, but when the needle
pierces a shortened muscle, it produces a cramp-like sensation, and the
needle is observed to be firmly grasped by the shortened muscle. The intensi-
ty of the needle grasp parallels the degree of muscle shortening (8,10), and it
gradually eases off during treatment as muscle shortening is released [usually
within minutes]. Because muscle pain eases simultaneously with the release
of the needle grasp, patients soon become aware of the importance of elicit-
ing the Deqi sensation during treatment. It is true to say that a therapist must
personally experience the Deqi sensation in order to fully appreciate the
quality of neuropathic pain.

For needling to be fully effective, the needle must penetrate the shortened
muscle-whether it is superficial or deep. Superficial dry-needling into skin
and subcutaneous tissues, without penetrating muscle (11), cannot yield the
Deqi response nor its beneficial etfect.

COMMENTS

It is only through hands-on examination of patients, explicitly searching
for neuropathic signs, that one is able to gain proficiency with this, the largest
and most important, category of chronic musculoskeletal pain. It is a most
convincing experience, to diagnose neuropathic pain by finding its unmistak-
able physical signs (12,13), then to treat the patient and witness these signs
disappear, usually within minutes. Baldry is always welcome at the Multidis-
ciplinary Pain Center, or The Institute for the Study and Treatment of Pain.
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Comment on Gunn’s “Radiculopath»y Model
of Myofascial Trigger Points”’

Chang-Zern Hong

Gunn has proposed a radiculopathy model for the development of
myofascial trigger points [MTrPs] (1-3). The concept that MTrPs are
exclusively neurogenic [initiated or caused by radiculopathy] has been
challenged by Baldry (4) and Simons (5).

In the reply letter to Simons (3), Gunn has listed two of his previous
important studies (6,7) to support his “radiculopathy model.” I totally
agree with the conclusion that radiculopathy can cause MTrPs in the
distribution of corresponding myotome. However, just based on these
two studies, it is unrealistic to reach the conclusion that all MTtPs are
initiated or caused by radiculopathy. The “early and subtle signs™ of
radiculopathy are actually also MTrP signs [tenderness and taut
bands]. In fact Gunn has stated that “. . . This is an important observa-
tion because there is no satisfactory laboratory or imaging test for
early neural dysfunction” (3). He did not prove the existence of radi-
culopathy in all myofascial pain syndrome patients. It appears that
Simons’ questions were not adequately answered.

Chang-Zern Hong, MD, is affiliated with the Department of Physical Medicine
and Rehabilitation, University of California Irvine, Medical Center, 101 The City
Drive, Orange, CA 92668 USA. '
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There is evidence that does not support the concept that “all myo-
fascial pain, including that of MTrPs, originates as a radiculopathic
neuropathy.”

1. Myofascial trigger points can cause neuropathy and the neuropa-
thy can be cured after MTrPs are effectively treated. This has
been well documented in Travell and Simons® Trigger Point
Manual (8,9). A brachial plexus lesion due to pectoralis minor
syndrome can be cured by treating pectoralis minor MTrPs (10).

2. In clinical practice, MTrPs caused by [or related to] traumatic in-
jury [but not degenerative lesions] of tendon/ligament can be
cured completely by effectively treating the associated tendon/

~ ligament lesions (11).

Gunn’s hypothesis would be more acceptable if it were applied to the
etiology of latent MTrPs rather than active ones. Latent MTrPs may be
formed due to subclinical or mild peripheral neuropathic or radiculo-
pathic process. Then Gunn’s concept does not contradict to the concept
that a latent MTrP can be activated by either a neuropathic or a non-
neuropathic lesion. The nature of the interaction between the dysfunc-
tional endplate and its anterior horn cell [motoneuron] raises many
important questions that must be resolved by research experiments. :

Gunn has disputed Simons’ “energy crisis theory.” He has de-
scribed the “slow depolarization without action potentials” of the
supersensitive muscle membrane by acetylcholine, which is present
throughout the entire muscle (3). In such case, all sarcomeres in an
affected muscle fiber are shortened due to contracture. However, the
contraction knots can be microscopically observed in the endplate
zone, but not the whole muscle fiber (8). Up to date, I can not find any
scientific evidences that are directly against Simons’ “energy crisis
theory.” In fact, Gunn has ignored the studies that have strongly
supported this theory (8). '
- Gunn has also criticized rheumatologists concerning the fibromyal-

gia syndrome [FMS]. He stated that “Both FMS and myofascial pain
syndrome- have features of a peripheral neuropathic disorder” (3). How
can he explain the increased substance P and reduced serotonin level in
cerebrospinal fluid of FMS patients as demonstrated by Russell (12)?

In conclusion, Gunn’s theory may be more acceptable if it were
applied on latent MTrPs [but not all active MTrPs]. On the other hand,
Simons’ theory has still not been disproved. _
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Reply to Chang-Zern Hong

C. Chan Gunn

Hong: “. .. Gunn did not prove the existence of radiculopathy in
all MPS patients.”

Although Hong totally agrees with the Gunn Radiculopathy Model
that radiculopathy can cause myofascial trigger points [MTrPs] in the
distribution of its corresponding myotome, he states that it is unrealis-
tic, based on only two studies, to reach the conclusion that all MTrPs
are initiated or caused by radiculopathy. That was also our opinion in
1976, when we published our study on patients with elbow pain and
cervical radiculopathy. At that time, we had recognized that it was
“obviously not possible to draw definite conclusions from this small
series . . . yet the findings challenge current concepts™ (1).

However, signs of radiculopathy are, by now, well known-Bonica
had recommended them for the evaluation of the patient with pain (2).
We have, since 1976, found that tenderness and other signs of periph-
eral nerve involvement are virtually always present in patients with
myofascial pain. Physicians and therapists at the Multidisciplinary
Pain Center and the Institute for the Study and Treatment of Pain
[ISTOP] routinely examine for and regularly find these signs, readily
validating the radiculopathy model. For example, from September 1,
1997 to September 1, 1998, the Institute admitted 1,021 myofascial
pain patlents for treatment—-almost every patient demonstrated radicu-
lopathic signs.

Hong: “MTrPs can cause neuropathy and the neuropathy can be
cured after MTrPs are eﬁectlvely treated .

C. Chan Gunn, MD, is affiliated with the Institute for the Study and Treatment of
Pain, 5655 Cambie Street, Vancouver, BC, Canada V52 3A4.
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A peripheral neuropathy may be defined as a disease which causes
disordered structure and/or function of the peripheral nerve. The
causes of peripheral neuropathy include several hundred diseases-
trauma, infection, metabolic disease, old age, vitamin deficiencies,
toxins, hereditary, carcinoma and tumor, collagen-vascular, radiation,
tropical disease and idiopathic (3). The MTrP is not usually considered
as a cause of neuropathy. On the contrary, the MTrP represents me-
chanical allodynia located in a palpable contracture band and is, there-
fore, an outcome of neuropathy.

Hong: “. . . a brachial plexus lesion due to the pectoralis minor
syndrome can be cured by treating pectoralis minor MTrPs.”

Hong is right. The “pectoralis minor syndrome” is produced by
shortening in that muscle entrapping the brachial plexus. Treating the
shortened pectoralis minor muscle releases the contracture and re-
lieves the entrapment.

Hong: *“. . . MTrPs caused by [or related to] traumatic injury
[but not degenerative lesions] of tendon/ligament can be cured
completely by effectively treating the associated tendon/ligament
lesions.”

The MTtP is not an entity within muscle created by traumatic inju-
ry. It is, instead, a manifestation of radiculopathy resulting from trau-
ma to the nerve. Neuropathic pain does not result from tissue injury,
but from faulty processing in the nervous system which causes super-
sensitivity in receptors, neurons and spinal cord interneuronal circuits.
Myofascial trigger points can occur at the musculotendinous junction
but not within tendon or ligament, as these are not appropriately inner-
vated. |

Hong declares that a MTrP “can be cured completely,” but a patient
is not “cured” unless all physical evidence of radiculopathy has been
found, and eliminated with treatment. When an entrapped nerve root is
released, all manifestations of radiculopathy-sensory, motor and auto-
nomic-including TrPS, will disappear together. It is a gratifying expe-
- rience, to diagnose neuropathic pain by finding its unmistakable
physical signs, then to treat the patient with intramuscular stimulation
and witness the signs disappear, often within minutes. Findings that
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can be objectively verified are important in these days of evidence-
based medicine.

Hong: “. . . a latent MTrP can be activated by either a neuro-
pathic or non-neuropathic lesion . . .”

Whether a MTtP is “latent” or “active” depends on the condition
of the nerve. In early spondylosis, the large-diameter nerve fibers-ax-
ons of motoneurons and myelinated primary afferents [muscle pro-
prioceptors]-are the first to suffer physically. Motor manifestations
are therefore the first to occur, and muscle shortening is usually the
first feature of radiculopathy. Painless, tight muscle knots can be felt
in most individuals, and they precede allodynia and pain. A “latent”
MTrP becomes “active” when there is peripheral and central sensiti-
zation. Pain becomes a feature when low-intensity stimulation [trans-
mitted via A-beta fibers] is perceived as painful mechanical allodynia
[tenderness], and high-intensity stimulation, which is normally painful
[transmitted via C and A-delta fibers], causes the exaggerated pain-re-
sponse of hyperalgesia.

Hong: “. .. Gunn has disputed Simon’s ‘energy crisis theory’

Simon’s hypothesis proposed that contracture is associated with a
local energy crisis in muscle, produced by increased metabolic de-
mand of contractured sarcomeres, in the face of ischemia-induced
hypoxia which result from vigorous sustained contraction. Gunn pre-
fers the generally accepted physiological explanation for a contracture
as the exaggerated and protracted response of supersensitive skeletal
muscle fibers to chemical and physical input (4). In denervation,
shortened sarcomeres can be present throughout the entire muscle-re-
leased acetylcholine now acts not only at motor end-plates, but also at
newly formed clusters of extrajunctional receptors [“hotspots”] spread
out in the muscle (5). However, Hong’s statement that shortened sar-
comeres can affect some muscle fibers only in the end-plate zone may
also be valid when there is partial denervation.

Hong: “. . . how can he explain the increased substance P and
reduced serotonin level in cerebrospinal fluid of FMS patients as
demonstrated by Russell?”’

Russell reported a wide range of com,p]evx biochemical abnormali-
ties in fibromyalgia [FMS], including increased substance P [SP] and
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reduced serotonin level in the cerebrospinal fluid. He noted that SP
can also be elevated in other painful conditions, such as osteoarthritis
in the hip, and it can decrease after hip replacement and pain relief.
The changes described by Russell are probably related to those found
in central sensitization, which follows peripheral sensitization, when
tissue inflammation and nerve injury has caused the nerve to respond
much more vigorously to stimulation. These changes cause dramatic
and long lasting changes in the spinal cord, including the release of
neurotransmitters, such as SP, glutamate, neurokinin A, and calcitonin
gene-related peptide.

In neuropathic pain, large-diameter primary afferent neurons that
normally transmit non-noxious stimuli now start to express SP [which
is normally associated with small-diameter C fibers that transmit pain
and temperature]. The exact significance of this phenotypic switch by
large-diameter fibers is not known, but it may explain how light touch
and proprioceptive information [that are carried by A-Beta fibers] may
be misinterpreted as pain by the spinal cord. Tissue inflammation and
nerve injury also activates the N-methyl-D-aspartate receptor and
cause changes in neuropeptide levels (6,7).

Hong: “. . . Gunn’s hypothesis would be more acceptable if it
were applzed to the etiology of latent MTrPs rather than active
ones.’

The radiculopathy model is not a hypothesis. It is a description of
clinical findings that can be found by anyone who examines a patient
for radiculopathy. The signs are consistent and not exceptional. The
model explains how assorted pain syndromes, such as tennis elbow or
low back pain, can belong in one classification; and the key to suc-
cessful treatment is to recognize radiculopathy in its many disguises.

Both FMS and myofascial pain syndrome have features of a periph-
eral neuropathic disorder. Are they separate entities, or varying de-
grees of one condition? At the Pain Center and ISTOP, FMS is rarely
an admitting diagnosis. Typically, a tentative diagnosis of radiculo-
pathic pain is made when sensory, motor and autonomic features of
radiculopathy are found in the dermatomal, myotomal, and scleroto-
mal structures of both rami of the segmental nerve. All of these must
be confirmed, especially the motor manifestation of neuropathy. [Ex-
amination for radiculopathic signs is essential, but the technique needs
to be learned. ] .
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A deep contracture can only be demonstrated by needle exploration.
It has been previously explained that the fine, flexible acupuncture
needle used in intramuscular stimulation is a unique diagnostic tool for
detecting deep contractures. When a needle pierces a contracture, it
stimulates the muscle spindle and evokes the stretch or myotatic re-
flex. The muscle contracts, grasps the needle and causes the patient to
experience the cramp-like Deqi phenomenon (8). The Degqi is a 51gn1f-
icant finding because the nature and treatment of neuropathic pain are
different from those of nociceptive pain. Neuropathic pain yields the
Deqi sensation and needle grasp, but nociceptive pain does not. Neu-
ropathic pain responds to needle stimulation, but nociceptive pain
does not.

How effective is needle stimulation? This depends on many factors
such as the general health and age of the patient; the type and revers-
_ibility of the neuropathy [most neuropathies are of mixed pathology
ooccurring at varying degrees together], but the most important factor is
‘the experience and skill of the therapist.

Before labeling FMS as a distinct syndrome, it is important to recall
that neuropathy is a condition for which there are several hundred
possible causes (9). When neuropathy occurs at the nerve root, spon-
dylosis is the most common cause. Muscle shortening, TrPS, and pain
[which is not always present] are but epiphenomena of radiculopathy.
When a patient does not demonstrate the Deqi response [which is
rare], the cause of the pain has yet to be determined. The “FMS” label
unfortunately does not add to our understanding of the condition.
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