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Here’s what a better
understanding 

of myofascial pain 
could tell us about 
both migraine and 

chronic pain. 
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F
ew diagnoses in neurology are held in such disregard as fibromyalgia. Often
derided as a “wastebasket diagnosis” used to describe any chronic musculoskele-
tal pain condition, it is poorly understood by patients and physicians alike. It has
had a tempestuous history ever since its identification in 1816 by William
Balfour, and was only recognized by the AMA as a legitimate diagnosis some 171

years later. However, I believe the widespread disregard for—or at least benign neglect of—
fibromyalgia does a disservice not only to our myofascial pain patients but our migraine suf-
ferers as well. 

Shortcomings of Our Approach
In increasing numbers, patients who present with a constellation of chronic pain complaints
are often diagnosed as having fibromyalgia, without addressing the source of their pain. It is
my contention that many individuals currently diagnosed with fibromyalgia syndrome have
in fact sustained traumatic injuries, such as falls and motor vehicle accidents. Patients experi-
ence recurrent migraine headaches with appendicular pain syndromes and systemic symp-
toms as a consequence of these injuries. Because fibromyalgia does not have a definitive cause-
effect paradigm, injuries have not been clinically addressed as causal in most individuals diag-
nosed with fibromyalgia. Furthermore, because fibromyalgia is considered to be a systemic
disorder, traumatic injuries are dismissed as the possible etiology since they are most often
considered to have focal sequelae.

Patients diagnosed with fibromyalgia are also at greater risk of having any new pain com-
plaints dismissed as being considered part of their ongoing fibromyalgia spectrum, with the
risk of missing an opportunity to properly treat the source of the new pain. Finally, because
fibromyalgia is often overdiagnosed in this manner, it has been questioned as a legitimate
diagnosis, thereby raising questions about the veracity of any complaint raised by the patient.

What is needed to correct these problems in the face of mounting evidence supporting the
concept of fibromyalgia as valid diagnosis of a hypersensitivity state are improvements to the
diagnostic criteria currently used, and the introduction of exclusionary criteria that have not
previously been addressed. 

     



Four issues will be discussed in this article. The first will
address the current understanding of fibromyalgia syndrome
(FMS) as a hypersensitivity state with cutaneous allodynia. The
second will tie in the concept of central sensitization of pain and
cutaneous allodynia in migraine. The third issue will comment
on systemic manifestations of migraine headaches. The fourth
issue will address the role of trauma in fibromyalgia, employing
the brachial plexus traction injury model and myofascial pain
syndrome as a trigger of migraine headaches. With this back-
ground, I will then suggest the addition of exclusionary criteria
for increasing the accuracy of the diagnosis of fibromyalgia. 

Fibromyalgia Syndrome 
FMS is a chronic pain disorder, with the major features of mus-
culoskeletal pain and fatigue, a broad spectrum of what often
appear to be nonspecific complaints (see Table 1), and a rather
curious pattern of distribution of tender points. The diversity of
symptoms and physical signs associated with the clinical diagno-
sis has raised issues regarding the veracity of the complaints and
the diagnosis.1 Since 1990,2 the clinical diagnosis of FMS has
been defined using criteria established for the purpose of entering
individuals into research studies and adopted by the American
College of Rheumatology.

Through the use of these criteria, individuals diagnosed with
FMS experienced diffuse muscle pain of greater than three
months duration and had 11 of 18 tender points axially and in
four quadrants of the body located above and below the
diaphragm. The sites included the neck, shoulders, chest, elbows,
lower back, hips and knees. Other tender point locations have
been found, but they are not routinely
used for diagnostic purposes.

Tender points are defined by their
response of either mild pain or greater
pain after palpation using a force of
approximately 4kg/cm2, which is rough-
ly equivalent to the amount of pressure
needed to cause the nail bed to blanch
when finger pressure is applied at these
locations.

“Tender points” of FMS should be differentiated from “trigger
points.” The latter are the primary physical finding of myofascial
pain.3 Trigger points tend to be more localized to specific muscle
groups, rather than widespread and diffuse, as is the case with the
tender points in FMS. Trigger points are painful areas of muscle
spasm, most commonly located in selected regions, that can over-
lap locations at which tender points are identified. Trigger points
most commonly occur in the neck, shoulders and both the upper
and lower back, and are believed to be indicative of myofascial
pain syndrome (MPS).

Trigger points are characterized by perceptible pain that is fur-
ther aggravated by palpation and are often associated with a
“jump sign,” which is the physical response to the increased pain
from pressure on the trigger point. Additionally, trigger points,
unlike tender points, have a distinct feel to them, recognizable by
the examiner as a “rock hard” nodule on direct palpation. 

In the 1990 study by Wolfe et al., evaluating a total of 558
patients, of which 265 were classified as age and sex matched con-
trols previously diagnosed with various pain disorders of the neck
and low back, including tendonitis, post-traumatic pain syn-
dromes, rheumatoid arthritis, lupus, various forms of osteoarthri-
tis and other painful disorders and symptoms that resembled
FMS, the examiners were reported to have 88.4 percent sensitiv-
ity (detect true positives) and 81.1 percent specificity (reject false
positives) in distinguishing FMS from other disorders which
should be considered in the differential diagnosis of FMS.

The classification criteria for fibromyalgia have been validated
in numerous clinical and population-based studies. Utilizing
these criteria, it has been established that FMS is a condition

which occurs seven to ten times more
frequently in women than men, and in
all age groups. This pattern of female
predominance has also been observed
with many diseases of autoimmune
nature, such as multiple sclerosis. How-
ever, estimates indicate that FMS is
quite common, affecting perhaps one in
50 individuals (roughly two percent of
the population), and this may be an

Headache and Fibromyalgia

• Hypersensitivity state

• Fatigue

• Sleep disorder (or sleep
that is unrefreshing)

• Chronic headaches
(tension-type or migraines)

• Jaw pain (including
TMJ dysfunction) 

• Irritable bowel syndrome (e.g.,
diarrhea, constipation, etc.)

• Cognitive or memory impairment

• Post-exertional malaise
and muscle pain

• Morning stiffness (waking
up stiff and achy)

• Premenstrual syndrome and

painful periods (menstrual
cramps)

• Chest pain

• Numbness and tingling
sensations

• Muscle twitching

• Irritable bladder

• Sensation of swollen extremities

• Skin and chemical sensitivities,
with dry eyes and mouth

• Dizziness and impaired
coordination

• Patients are often sensitive to
odors, loud noises, bright lights,
and sometimes even the med-
ications that they are prescribed

Fibromyalgia Resources
National Institute of Arthritis and
Musculoskeletal and Skin Diseases (NIAMS)
Phone: 301–495–4484 or 877–22–NIAMS
E-mail: NIAMSInfo@mail.nih.gov
www.niams.nih.gov

National Fibromyalgia Research Association
www.teleport.com/~nfra
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Table 1. Fibromyalgia’s Spectrum of Symptoms 

           



underestimation, while MS affects on the order of one in 200 (0.5
percent) at its greatest prevalence. For the average person with
FMS, medical costs can easily exceed $2,000 annually. The annu-
al impact on the US economy, reflecting the numbers of affected
individuals, is on $10 billion.4

The cause of FMS remains unknown, but is the subject of
much speculation. Many factors, alone or in combination, have
been implicated, such as flu-like viral illnesses, physical trauma,
emotional trauma and various rheumatologic disorders. These
events probably don’t cause FMS but may trigger expression of an
underlying abnormality. Unfortunately, routine lab testing usual-
ly reveals nothing extraordinary; FMS remains a diagnosis of ex-
clusion. Specific exclusion criteria must be developed, since the
diagnosis is accepted whenever there is widespread musculoskele-
tal pain affecting the soft tissues of the body such as the muscles,
ligaments and tendons and fatigue, with no established cause.

Although FMS patients complain of aching all over and mus-
cles that feel overworked, muscle biopsies have failed to reveal any
consistent pathologic or biochemical abnormality.5 The severity
of symptoms can vary widely from person to person, and it has
also been suggested that FMS resembles a post-viral state. I
believe that FMS must be differentiated from other conditions
which may share some of these features (see Table 2), to assure
that the proper treatment is instituted.

Although the symptoms of fibromyalgia are noted in tissues of
the periphery, it is increasingly becoming apparent that this con-
dition has a central nervous system basis that is becoming recog-
nized, accounting for the diffuse array of symptoms which are the
result of this hypersensitivity state. An early clue to CNS involve-
ment was finding differences in the spinal fluid content of sub-
stance P in FMS patients and unaffected subjects.6 This difference
was observed to respond to treatment with tizanidine, an alpha-2
adrenergic agonist,7 in an open label study.

Detecting unpleasant or noxious (the pain threshold) sensory
stimuli (e.g., electrical, thermal, mechanical) occurs at a lower
level in FMS affected patients than control subjects,8-11 although
they do not differ regarding normal perception. The pain associ-
ated with FMS appears to involve many physiologic components
of pain perception, so earlier thinking that FMS patients are psy-
chosomatic malingerers is being revisited due to these findings. As
a result, the disorder has been reconceptualized as a model for
allodynia,12-14 where even light touch is perceived as painful.

There have also been findings through the use of functional
MRI (fMRI), supporting the concept of altered information pro-
cessing in the FMS brain,15 although it is not yet clear whether
these observations are pointing to factors that are causing FMS or
are the effects of this disorder.

The constellation of symptoms most often found in FMS are
highly suggestive of a hypersensitivity state, not unlike that found
in seizure disorders, migraine headaches and bipolar spectrum,

which are all sensitive to sleep deprivation and responsive
to therapeutic agents including anticonvulsants and
antidepressants. 

I believe that disturbed sleep patterns are a key issue
in FMS since they contribute to fatigue, impaired
concentration, faulty memory, depression, anxiety
and chronic headaches. Furthermore, chronic
headaches and the medications used to treat them
can, in turn, contribute to irritable bowel syn-
drome, frequent urges to urinate, dizziness,
paresthesias, sensitivity to light, noise, odors
and the weather, as well as further disturbing
sleep patterns. Thus, there is an FMS cycle
that feeds on sleep deprivation, fatigue and
headache. Therefore, once again, atten-
tion must be focused not only on FMS as
a singular diagnosis, but also on contribu-
tory factors such as sleep deprivation,
fatigue and headache management. Recent studies on the
concept of central sensitization and cutaneous allodynia in
migraine headaches help to explain altered system percep-
tion. 

Central Sensitization 
and Cutaneous Allodynia
The first part of central sensitization of pain is called
wind-up, which involves a progressive increase in the
degree of responses that occur at first order sensory neu-
rons located within the dorsal horn or the trigeminal
nucleus caudalis in response to persistent input carried
along c-fibers. There are temporal physiologic character-
istics to this phenomenon that lead to a delayed burning
to aching perception after the initial sharp component is
perceived.

In the model initially described by Woolf,16 the
process of central sensitization involves three phases, ini-
tiated by a primary insult to peripheral c-fibers of mechanical,
thermal or chemical stimuli at the periphery. This leads to the
release of inflammatory mediators, and therefore could theoreti-
cally be responsive to anti-inflammatory treatment. Wind-up
continues as a hypersensitivity response at both the peripheral
receptors and within the dorsal horn of the spinal cord, so that
even minor stimuli that do not normally cause pain will now be
perceived as painful (allodynia).

The second phase involves receptors on the central terminals
of c-fibers and increased neurotransmitter release, which leads to
increased pain. Drugs such as mu-opiates may be helpful at this
level, but again are dependent upon the timing of their use with-
in the cascade. Finally, the maintenance phase of central sensitiza-
tion is marked by increased levels of intracellular calcium, which
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prolong the excitability of dorsal horn neurons. 
In the dorsal horn, there is excessive activation of N-methyl-

D-aspartate (NMDA) receptors and the release of the excitatory
transmitter glutamate as well. The NMDA receptor activation
and glutamate release occur during normal pain signal transmis-
sion (nociception), but hypersensitivity of the NMDA receptor
due to wind-up appears to be a signal event in central sensitiza-
tion, with greater excitability of the somatosensory pathways, and
a reciprocal reduction in CNS inhibitory mechanisms.

Repeated stimulation of hypersensitive receptors and
somatosensory pathways predisposes to a more rapid response
(hyperalgesia). Once central sensitization is established, larger
doses of analgesics are required to suppress it (hyperpathia). It has
been learned that use of analgesia before pain progresses may
reduce the impact of these stimuli, the concept of staying ahead
of the pain. However, clinicians have been reluctant to apply this
principle for a variety of reasons—fear of unjustified overmedicat-
ing, fear of side effects on respiration and bowel, fear of addiction,
fear of abuse—but increasing experience demonstrates that pre-
operative dosing with analgesic medication leads to less postoper-
ative pain, supporting this concept. It is highly relevant to the
treatment of migraine.

Migraine
Combining data from several sources, Burstein17 hypothesized
that patients with migraine could be divided into three groups
based on how they experienced their migraine headaches: in
migraines without skin sensitivity (allodynia), he postulated there
was peripheral sensitization limited to sensory trigeminal gan-
glion neurons that supplied the dura; in migraines with allodynia
in the area of referred pain, there was both peripheral sensitization
of meningeal nociceptors and central sensitization of medullary
dorsal horn neurons with periorbital receptive fields; and in
migraines with allodynia extending beyond the area of referred
pain, there was sensitization of whole body receptive fields.

This hypothesis assumed a timed hierarchy to migraine sensi-
tization: first-order peripheral neurons sensitize second-order

trigeminal ganglion neurons that, in turn, sensitize third-order
thalamic neurons. Clinically, the delay between the onset of allo-
dynia in the primary referred pain area and allodynia outside that
area represented a therapeutic window prior to generalized spread
of pain, which was the window for triptan effectiveness.18 Triptans
are less effective once allodynia has generalized. 

The Burstein model helps to explain the variability of effec-
tiveness of the triptans in different headaches in the same patient
depending on when along the cascade treatment was initiated.
Triptans, and perhaps even earlier anti-inflammatory medica-
tions, are more effective, but, they are each less effective to inef-
fective if applied too late. The recurrence of pain in this model is
also dependent upon the stage of the cascade in which treatment
is initiated.

Systemic symptoms, including vegetative symptoms affecting
the autonomic nervous system, are not uncommon in migraine,
and are also consistent with this model once there has been spread
to the third-order neurons in the thalamus. In this context,
headaches can be triggered through central sensitization such as a
process activated through a primary insult to peripheral c-fibers,
including those of the brachial plexus, as in neurogenic thoracic
outlet syndrome. Brachial plexus traction injuries lead to a spec-
trum of symptoms which can overlap those commonly consid-
ered essential to the diagnosis of FMS.19

Brachial Plexus Traction Injuries in FMS
The brachial plexus (C5-T1) is organized in an interesting way. I
am going to provide a highly simplified version in this discussion.
Nerve roots C5 through T1 contribute dorsal and ventral rami or
roots. The dorsal rami innervate muscles of the neck and upper
back, while the ventral rami form the plexus. The portions of the
plexus can be remembered by the mnemonic “Robert Taylor
Drinks Coffee Black,” for roots, trunks, divisions, cords and
branches.

The roots join to form trunks. C5 and C6 form the upper
trunk, C7 forms the middle trunk, and C8 with T1 form the
lower trunk. The trunks subdivide into anterior divisions (flexion
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• Rheumatic diseases
• Systemic lupus erythematosus
• Polymyalgia rheumatica
• Polymyositis/dermatomyositis
• Cervical and lumbosacral

spine osteoarthritis
• Mass lesions of brainstem

or spinal cord
• Neurologic diseases

• Vascular malformation
of brainstem or spinal cord

• Abscess of brainstem
or spinal cord 

• Postinfectious
encephalomyelitis

• Degenerative disc or
spine disease

• Brachial plexus traction injuries

• Complex regional
pain syndrome

• Endocrine/metabolic diseases
• Thyroid disease
• Parathyroid disease
• Metabolic myopathies/

neuropathies
• Infectious diseases
• Postviral syndromes

• Lyme disease and “post-Lyme

disease” syndrome

• Chronic fatigue syndrome

• Somatization disorder

• Hypochondriasis

• Irritable bowel syndrome

• Depression

Table 2. Differential Diagnosis of Fibromyalgia Syndrome 

             



movements of the arm) and posterior divisions (extension move-
ments of the upper limb). The divisions further subdivide into
cords which give rise to the final branches in the upper limb. The
lower trunk and medial cord portions of the plexus, which give rise
to the ulnar nerve, are in very close proximity to the first rib and
the apex of the lung. They travel just beneath the clavicle behind
the subclavian artery. This is a very vulnerable location for traction
injuries which most typically affect this portion of the plexus.

The clinical spectrum of focal neck pain, headache, altered
sleep, myofascial pain syndrome with trigger points and spasms
contribute to a syndrome with clinical symptoms due to a
brachial plexus traction injury (neurogenic thoracic outlet syn-
drome) are symptoms that overlap those of FMS. Without detail-
ing the history of the precipitating injury and clinical spectrum of
symptoms defining the brachial plexus traction injury, it is plau-
sible that a non-neurologist (who most commonly diagnose
FMS) would conclude that the symptom spectrum was due to
FMS. Diagnostic imaging tests such as MR  neurography of the
brachial plexus20 and quantitative physiologic tests such as senso-
ry testing of the upper extremities21 along with somatosensory
evoked potentials studies of the upper extremities can have a
major impact on identifying the underlying brachial plexus prob-
lems. However, treatment rendered must be focused on symp-
toms, and control of headache, regulation of sleep pattern and
lessening of overall pain are primary goals. 

Treatment
Proper diagnosis is the key to successful treatment. Exclusionary
criteria mandate that the correct diagnosis is established rather
than assuming FMS or even brachial plexus traction injuries are
simply a diagnoses of exclusion. Efforts to search for a history of
trauma previously missed and its sequelae must be made to elim-
inate the prospect of describing a patient with a brachial plexus
traction injury or other such injury as suffering from FMS.

Nevertheless, both FMS and brachial plexus traction injuries
are generally treated best by a global and team approach once rec-
ognized. This involves management of any primary underlying
disorders, as well as a combination of physical therapy and psy-
chological counseling measures, coupled with medications such
as antidepressants, anticonvulsants and antispasm medications for
pain relief. Addressing sleep concerns can certainly have a great
impact on cognitive, fatigue and headache problems that arise in
the context of FMS.

Education helps patients understand and manage their symp-
toms. In addition to medications, most patients will need to use
other treatment methods as well, such as trigger point injections,
physical and occupational therapy, massage therapy, acupuncture
and acupressure, relaxation/biofeedback techniques, osteopathic
manipulation, chiropractic care, therapeutic massage, or a gentle
exercise program. Good sleep habits are also of value: Develop a

sleep routine; make your bed strictly a sleep sanctuary; skip the
late night news and activities that keep you awake and thinking,
or if overwhelming seek a confidant or counselor; exercise during
the day, afternoon workouts seem most helpful; avoid naps, or
limit them to 20 minutes; avoid liquids before bed time. 

The approach to treating the migraines that arise in FMS is
dependent upon the principles of abortive therapy (early use of
OTC NSAIDs or use prescribed triptans or DHE), prophylactic
therapy (beta blockers, calcium channel blockers or the muscle
relaxer tizanidine), and eliminating the headache by early use of
OTC NSAIDs or prescribed analgesics with anti-nausea medica-
tion such as promethazine (Phenergan). PN
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