PsychEd Up Volume2, Issue 1

Discover the benefits of NEI membership: go to www.neiglobal.com.

- Second Messenger -

The Mystery of Fibromyalgia
Part 1—Is fibromyalgia real pain,
and what causes it?

Katherine J. Carpenter
NEI Staff Writer

Issue Fibromyalgia is a mysterious condition that can destroy quality of life for
its sufferers. Stigma and uncertainty surround the disease, often compromising
its diagnosis and rational treatment.
Actions

Learn the possible biological basis of fibromyalgia.

Benefits Understanding the pain pathways underlying fibromyalgia will
lift some of the mystique and stigma surrounding this disease and help the
prescriber improve the quality of life of patients with fibromyalgia.

A

ttitudes among clinical practitioners
about fibromyalgia range from “it’s all
in the mind” to “it’s all in the joints.”
That is, that fibromyalgia is a psychosomatic
condition that reflects life crises and that it
is an autoimmune rheumatoid condition
that affects the joints and muscles. The
discovery that antidepressants can reduce
pain in fibromyalgia seems to suggest that
the “all in the mind” theory is correct; that
fibromyalgia is caused by depressed mood.
In fact, fibromyalgia is not in the mind, but
in the brain, caused by aberrant processing
in the pain transmission pathway. The
antidepressants that are effective treatments
target these pain pathways and have
effects independent of their antidepressant
properties.
This is the first part of a two-part article that
addresses some common questions about
fibromyalgia. This first installment reviews
experts’ current understanding of this painful
and destructive condition and its possible
biological basis.
Is fibromyalgia real pain?
The short answer is “yes.” The longer answer
includes evidence from pathological,
psychophysical, and imaging studies.

Fibromyalgia has an estimated prevalence of
2% and is more common in women than men.1
It is diagnosed by a history of widespread
pain in all four body segments, and pain in 11
of 18 tender point sites on digital palpation.
Although pain is felt in these tender muscle
and joint sites, no identifiable pathology has
been found here. About one-third of patients
with fibromyalgia also meet criteria for major

depressive disorder. Anxiety disorders, low
self-esteem, difficult family circumstances,
and poverty are not uncommon, and patients
have often seen many practitioners over
many years before arriving at a diagnosis of
fibromyalgia. These factors, along with the
absence of any identifiable pathology, led
many experts to see fibromyalgia’s physical
symptoms as psychosomatic manifestations
of unconscious conflicts, and sufferers as
difficult, malingerers, and catastrophizers.

Reduced activity in
descending 5-HT and NE
pathways would reduce
the inhibitory controls,
allowing non useful
and uninformative pain
signals to get through
the “gate.”
However, there is now much evidence that
pain in fibromyalgia is very real and associated
with measurable changes in pain processing
systems: (1) Patients with fibromyalgia
perceive a painful stimulus as more painful
than healthy controls do, a phenomenon
known as “hyperalgesia;”2,3 (2) In healthy,
pain-free controls, repeated application
of a painful stimulus causes a progressive
increase in the perceived pain intensity
(wind-up pain or central sensitization); this
increase is greater in fibromyalgia patients;24 (3) Imaging studies have shown that when

the same painful stimulus is applied, there
is increased activity in pain processing
brain centers in patients with fibromyalgia
compared with normal controls.5
These measurable alterations in pain
processing support the concept that
the pain of fibromyalgia is real, slowly
replacing the concept that the pain is
psychosomatic.
What causes it?
If fibromyalgia is not a psychosomatic
illness, and is not caused by damage to
muscles or joints, what does cause it?
The best explanation we have currently is
aberrant processing in the pain pathway.
A state of “central sensitization,” seems to
exist in patients with fibromyalgia, where
pain signals coming in from the periphery
to the spinal cord are inappropriately
augmented, probably as a result of deficient
descending inhibitory controls.
Neurons in the pain pathway run from
the periphery (skin, joints, viscera), into
the spinal cord, where they synapse with
projection neurons that ascend to relay
centers like the thalamus, hypothalamus
and brainstem nuclei, and from there
to higher centers where the location
and intensity of pain is deciphered (the
somatosensory cortex) and emotional and
motivational aspects generated (amygdala,
cingulate, and prefrontal cortex). At many
points in this pathway, but particularly
in the spinal cord, the basic pain signal is
open to modulation, both augmentation
and inhibition. One important inhibitory
pathway is the opioid pathway, which
descends from the brainstem to the spinal
cord. It is recruited in times of severe
physical and physiological stress, acting as
an endogenous pain killer when the body
needs to function through severe pain.
The other major descending inhibitory
pathways are the serotonin (5-HT) and
norepinephrine (NE) pathways. These seem
to be active mostly in basal conditions,
damping down transmission of small,
everyday noxious events that arise just from
normal functioning of the human body.
This “brake” is hypothesized to be lacking in
patients with fibromyalgia: reduced activity
in descending 5-HT and NE pathways
would reduce the inhibitory controls,

Copyright© 2005. Reproduced with permission of NEI Press. ISSN: 1553-8915 (online); 1553-8907 (print) www.neiglobal.com
NEI PRESS

- Page 2 -

Discover the benefits of NEI membership: go to www.neiglobal.com.

January 2006

Figure 1

(a) Normally, basal pain signals arrive in the spinal cord from the body. (b) Descending serotonin (5-HT) and norepinephrine (NE) pathways inhibit the pain
signal, preventing these every day inputs from being detected. (c) In fibromyalgia, the descending 5-HT and NE inhibitions may be lost, allowing every day pain
impulses to ascend the spinal cord and be perceived as widespread pain.

allowing nonuseful and uninformative
pain signals to get through the “gate”
(Figure 1). The increased incoming barrage
inappropriately activates processes that
are designed to augment pain signals
in times of need. A state of “central
sensitization” results, giving greater output
(from the spinal cord to higher centers) for
a given level of input. This explains the

The emotional
anguish of pain (as
well as the long
journey to an accurate
diagnosis) is likely to
have psychological
ramifications.

observations of hyperalgesia and greater
magnitude of wind-up in fibromyalgia
patients. Accordingly, levels of 5-HT and
NE metabolites in cerebrospinal fluid and
serum have been shown to be reduced
in fibromyalgia patients,6 lending more
evidence to the theory of insufficient 5-HT
and NE.
Psychological aspects are still important
in fibromyalgia, and depression and
anxiety occur in many patients. These
may arise as direct consequences of the
ongoing pain, or may even result from the
same 5-HT and NE deficiency that could
underlie the pain. Physical consequences
of unrelenting pain can include muscle
wasting and deconditioning; physiological
consequences include changes in the
hypothalamic–pituitary–adrenal
(HPA)
axis and reduced immune function;
vegetative consequences include poor,
unrestorative sleep and insomnia; and the
emotional anguish of pain (as well as the
long journey to an accurate diagnosis) is

likely to have psychological ramifications,
leading to depression and anxiety.
Reciprocal interactions likely occur
between these circuits, which all use 5-HT
and NE as important transmitters. It must
not be forgotten that 95% of fibromyalgia
sufferers are women, suggesting the
existence of a sex difference that
predisposes to fibromyalgia.

The

bottom line—Fibromyalgia
is a real and painful condition that
is probably caused by inappropriate
augmentation of pain transmission at a
central site, likely the spinal cord. This may
be due to reduced activity of descending
serotonin and norepinephrine pathways.
Complicated overlap exists between
these pain pathways and other important
monoaminergic
pathways,
possibly
underlying problems fibromyalgia patients
have with sleep, mood, and anxiety.
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