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ABSTRACT
Fibromyalgia and reflex sympathetic
dystrophy share defining characteris-
tics, namely chronic pain and allody-
nia, as well as other important clinical
features such as onset after trauma,
female predominance, paresthesias,
vasomotor instability, response to sym-
pathetic blockade and anxiety/depres-
sion. Recent research using heart rate
variability analysis demonstrated that
patients with fibromyalgia have chan-
ges consistent with relentless circadian
sympathetic hyperactivity.
I propose that fibromyalgia is a sym-
pathetically maintained pain syndrome
in which ongoing sympathetic hyper-
activity sensitises the primary nocicep-
tors and induces widespread pain and
allodynia.

Fibromyalgia (FM) is a common syn-
drome characterised by two major fea-
tures: chronic widespread pain and ten-
d e rness at palpation in well defi n e d
anatomical points. These two defining
features are invariably accompanied by
an array of multisystem symptoms (1).
We have shown by means of heart rate
va ri ability analysis that patients with
fibromyalgia have changes consistent
with relentless circadian sympat h e t i c
hyperactivity (2) associated with hypo-
re a c t ivity to ort h o s t atic stress (3).
These disturbances have been confirm-
ed by other groups of investigators (4-
6). This type of dysautonomia may
explain the multisystem manifestations
of FM (7).
Through the years different terms have
been used for clinical conditions in
which pain is likely to be maintained
by ongoing sympathetic hyperactivity
such as reflex sympathetic dystrophy
(RSD) and causalgia (8). The Interna-
tional Association for the Study of Pain
introduced the term ‘complex regional
pain syndro m e s ’ (CRPS) to denomi-
n ate these conditions in view of the
inconstant evidence of increased sym-
pathetic traffic in the affected limbs of
some of these patients and also their
variable response to sympathetic block-
ade (9). Nevertheless, the term CRPS
has gained little acceptance among
clinicians. The traditional term RSD

remains in vogue and will be used in
this discussion.
The group of experts of the Internation-
al A s s o c i ation for the Study of Pa i n
d e fines RSD (also known as CRPS
type I) as a syndrome that develops af-
ter an initiating noxious event. It is
characterised by spontaneous pain or
allodynia not limited to the territory of
a single peripheral nerve and dispro-
portionate to the inciting event. There
is or has been evidence of edema, skin
blood fl ow ab n o rm a l i t y, or ab n o rm a l
sudomotor activity in the region of pain
since the inciting event (9). 
Pain induced by sympathetic hyperac-
tivity has experimental foundations (8).
In a rodent model, after nerve damage
s y m p athetic stimu l ation and nor- ep i-
n ep h rine are ex c i t at o ry for pri m a ry
skin C-fiber nocioceptors (10). On the
other hand, peripheral nerve injury trig-
gers noradrenergic sprouting within the
dorsal root ganglia and the formation of
b a s ke t - l i ke stru c t u res around large -
diameter axotomized sensory neu-
rones; sympathetic stimulation can ac-
tivate such neurons repetitively. These
unusual connections may give rise to a
vicious cycle of sympathetic hyperac-
tivity and pain (11). Furthermore, it has
been demonstrated that following nerve
injury, the nociceptor phenotype under-
goes important changes as it starts to
ex p ress adre n o c ep t o rs and becomes
responsive to catecholamines (8, 12). 
I find several points of coincidence be-
tween the clinical features of FM and
RSD which lead me to propose that FM
could be a generalised form of RSD.
These similarities are outlined in Table
I and are further discussed below.
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Table I. Similarities between reflex sympa-
thetic dystrophy syndrome and fibromyal-
gia.

Onset after trauma

Female predominance 

Chronic pain

Allodynia

Paresthesias

Vasomotor instability

Response to sympathetic blockade

Emotional response to chronic pain



Onset after trauma. Historically RSD
and causalgia have been related to pre-
cedent gunshot wounds and other types
of injuries, especially Colles’s fracture
of the wrist (8). Post-traumatic onset
has been also demonstrated in FM.
This is particularly true in cases of trau-
ma to the neck area. Buskila et al. in a
controlled study reported that FM was
13 times more frequent following neck
injury than following lower extremity
injury (13).
Female predominance. Chronic pain-
ful conditions are more prevalent in
females. This distribution is evident in
FM and in RSD. One possible explana-
tion for this discrepancy is gender dif-
ferences in the structure and function of
the sympathetic nervous system that
may be related to hormonal influences
(14). There are fewer sympathetic pre-
ganglionic neurons in the spinal cords
of female cats than male cats (15).
Sprouting of sympathetic fibres into the
hippocampus induced by neural injury
has been shown to be more restricted in
male than in female rats and to be
a ffected by neonatal manipulation of
testosterone levels (16). In the resting
s t at e, cutaneous sympathetic tone is
gre ater in women than in men, a s
attested to by the lower skin perfusion
in females (17).
C h ronic pain. Both conditions are
ch a ra c t e rised by ch ro n i c, d eb i l i t at i n g
pain, disproportionate to the underlying
tissue damage and unre s p o n s ive to
analgesic or anti-inflammatory drugs.
Allodynia (pain resulting from a nor-
mal non-noxious stimulus). This type
of sensory disturbance is the hallmark
of RSD. One of the diagnostic criteria
for FM is hypersensitivity to palpation
of well-defined anatomical points. Of
note is that 10 of the 18 FM tender
points are located in the neck area in
the proximity of the superficial sympa-
thetic ganglia network. Nowhere else in
the body are the sympathetic ganglia so
adjacent to the skin. As suggested by
Russell (18), tender points re flect a
state of generalised allodynia since pa-
tients with FM also have generalised
hypersensitivity to palpation (19). 
Paresthesias. Burning and tingling are
symptoms typically associated with
neuropathic pain. The controlled study

t h at led to the A m e rican College of
R h e u m at o l ogy cri t e ria for FM fo u n d
that paresthesias are more prevalent in
FM patients when compared with pa-
tients with similar rheumatic diagnoses
(1).
Vasomotor instab i l i t y. Edema and
vasomotor alterations are characteristic
of RSD. It is clear that FM patients
have abnormal peripheral vasomotion
often regarded as ‘atypical’ Raynaud’s
phenomenon (1). Vaeroy et al. demon-
strated that such patients have an ab-
normal skin vasoconstrictory response
to acoustic stimulation or cold pressure
test (20).
Response to sympathetic blockade. A
strong argument in favor of the partici-
pation of the sympathetic nervous sys-
tem in RSD is the remarkable improve-
ment of pain after sympathetic block-
ade. As a matter of fact, this procedure
is the principal therapeutic intervention
for RSD (21). In the only published
controlled study of regional sympathe-
tic blockade in fibromyalgia, Bengts-
son and Bengtsson describe that stel-
l ate ganglion bl o ckade with bu p iva-
caine notably decreases regional re s t
pain as well as the number of tender
p o i n t s , c o m p a red with the lack of
response to sham injection of saline
solution in the neck area, thus suggest-
ing that FM pain is responsive to sym-
patholytic manoeuvres (22).
Emotional response to chronic pain.
Chronic debilitating pain is often asso-
c i ated with anxiety and dep re s s i o n .
Such is the case in the two syndromes
under discussion. Anxiety may be
either the cause or the effect of sympa-
thetic hyperactivity. The fact that there
is a psychological component in these
illnesses does not diminish the validity
of the diagnoses nor does it make the
patients censurable for their suffering. 

Arguments against the fore-mentioned
hypothesis are that FM patients do not
display a vast loss of bone mineralisa-
tion nor the movement disorders nor
the tissue atrophy that are sometimes
seen in advanced stages of RSD. Nev-
ertheless, it should be noted that some
of these features have been reported,
albeit in mild forms, in FM. Densitom-
etry studies have found an increased

prevalence of osteoporosis in both pre
and post-menopausal women with FM
as compared to normal controls (23),
and periodic leg movements are fre-
quently found in FM (24).
The sympathetic nervous system forms
p a rt of the stress response system,
which also has an endocrine compo-
nent. There is a close interplay between
these two systems. Alterations of the
hy p o t h a l a m i c - p i t u i t a ry - a d renal axis
(25) and the growth hormone axis (26)
h ave been rep o rted in FM. The in-
volvement and effects of the stress re-
sponse system in FM seem diffe re n t
when compared to other rheumat i c
syndromes (27).
In conclusion, FM and RSD share the
same defining characteristics (chronic
pain and allodynia) as well as other
i m p o rtant clinical fe at u res. RSD has
the advantage of presenting localised
alterations which manifest in the symp-
t o m atic limb but are absent on the
opposite site. This peculiarity has facil-
itated the study of its pathogenesis and
its recognition as a ‘real’ entity. 
Further research into the mechanisms
whereby ongoing sympathetic hyperac-
tivity leads to chronic pain and allody-
nia may be pertinent to the pathogene-
sis of these two enervating syndromes. 

References
1. WOLFE F, SMYTHE HA, YUNUS MB et al.:

The A m e rican College of Rheumat o l ogy
1990 criteria for the classification of fibro-
myalgia: Report of the multicenter Criteria
Committee. Arthritis Rheum 1990; 33: 160-
72.

2. MA RT Í N E Z - L AVÍN M, HERMOSILLO AG,
ROSAS M, S OTO M A: C i rcadian studies of
autonomic nervous balance in patients with
fibromyalgia. A heart rate variability analy-
sis. Arthritis Rheum 1998;41:1966-71.

3. MA RT Í N E Z - L AV Í N M , HERMOSILLO AG,
MENDOZA C et al.: Orthostatic sympathetic
derangement in subjects with fibromyalgia. J
Rheumatol 1997; 24: 714-8.

4. BOU-HOLAIGAH I, CALKINS H, FLYNN JA,
TUNIN C, CHANG HC, KAN JS et al .: Provo-
cation of hypotension and pain during up-
right tilt table testing in adults with fibro-
myalgia. Clin Exp Rheumatol 1997; 15:239-
46.

5. COHEN H,NEUMANN L,SHORE M,AMIR M,
C A S S U TO Y, BUSKILA D: Autonomic dy s-
function in patients with fibromyalgia: Appli-
cation of power spectral analysis of heart rate
variability. Semin Arthritis Rheum 2000; 29:
217-27.

6. RAJ SR,BROUILLARD D, SIMPSON CS, HOP-
MAN W M , A B D O L L A H H: D y s a u t o n o m i a

HYPOTHESIS Fibromyalgia and reflex sympathetic dystrophy / M. Martínez-Lavín

2



among patients with fi b ro mya l gi a : A non-
invasive assessment. J Rheumatol 2000; 27:
2660-5.

7. MA RT Í N E Z - L AV Í N M , H E R M O S I L L O AG:
Autonomic nervous system may explain the
mulisystem features of fibromyalgia. Semin
Arthritis Rheum 2000; 29: 197-9.

8. BARON R, LEVINE JD, FIELDS HL: Causal-
gia and reflex sympathetic dystrophy: does
the sympathetic nervous system contribute to
the generation of pain ? Muscle Nerve 1999;
22; 678-95.

9. S TA N TON-HICKS M, JÄNING W, H A S S E N-
BUCH S, HADDOX JD , BOAS R, WILSON P:
R e fl ex sympathetic dy s t ro p hy : C h a n gi n g
concepts and taxonomy. Pain 1995; 63: 127-
33.

10. SATO J, PERL ER: Adrenergic excitation of
cutaneous pain receptors induced by periph-
eral nerve injury. Science 1991; 251: 1608-
10.

11. MCLAC H L A N E M , J ÄN I N G W, DE VOR M,
MICHAELIS M: Peripheral nerve injury trig-
ge rs nora d re n e rgic sprouting within dors a l
root ganglia. Nature 1993; 363: 543-6.

12. KOLTZENBURG M: The changing sensitivity
in the life of the nocicep t o r. Pa i n 1 9 9 9 ;
Suppl. 6: S93-S102.

13. BUSKILA D, NEUMANN L, VAISBERG G,

ALKALAY D, WOLFE F: Increased rates of
fibromyalgia following cervical spine injury.
A controlled study of 161 cases of traumatic
injury. Arthritis Rheum 1997; 40: 446-52.

14. BERKLEY KJ: Sex differences in pain. Behav
Brain Sci 1997; 20: 371-80.

15. CALARESU FR, HENRY JL: Sex differences
in the number of sympathetic neurons in the
spinal cord of the cat. Science 1971; 173:
343-4.

16. MILNER TA, LOY R: Hormonal regulation of
axonal sprouting in the hippocampus. Brain
Research 1982; 243: 180-5.

17. COOKE JP, CREAGER MA, OSMUNDSON PJ,
SHEPHERD JT: Sex differences in control of
cutaneous blood flow. Circulation 1990; 82:
1607-15.

18. RUSSEL J: Advances in fibromyalgia: possi-
ble role for central neuro chemicals. Am J
Med Sci 1998; 315: 377-84.

19. GIBSON SJ, LITTLEJOHN GO, GORMAN MM,
HELME RD, GRANGES G: Altered heat pain
thresholds and cerebral event-related poten-
tials following painful CO2 laser stimulation
in subjects with fibromyalgia syndrome. Pain
1994; 58: 185-93.

20. VAEROY H, QIAO Z, MORKRID L, FORRE O:
A l t e red sympathetic nervous system re-
sponse in patients with fibromyalgia. J Rheu -

matol 1989; 16: 1460-5.
21. BONICAJJ: Causalgia and other reflex sym-

pathetic dystrophies. Postgrad Med 1973; 53:
143-8.

22. BENGTSSON A , B E N G T S S O N M: R egi o n a l
sympathetic blockade in primary fibromyal-
gia. Pain 1988; 33: 161-7.

23. SWEZEY RL,ADAMS J: Fibromyalgia: A risk
factor for osteoporosis J Rheumat o l 1 9 9 9 ;
26: 2642-4.

24. M O L D O F S K Y H , T U L L I S C , LUE FA ,
QUANCE G, DAV I D S O N L: S l e ep - re l at e d
myoclonus in rheumatic pain modulation dis-
order (fibrositis syndrome) and in excessive
daytime somnolence. Psychosom Med 1984;
46: 145-51.

25. NEECK G, C RO F F O R D L J: N e u ro e n d o c ri n e
p e rt u r b ations in fi b ro mya l gia and ch ro n i c
fatigue syndrome. Rheum Dis Clin North Am
2000; 26: 989-1002.

26. BENNETT RM, COOK DM, CLARK SR, BUR-
CKHART CS, CAMPBELL SM: Hypothalam-
ic-pituitary-insulin-like growth factor I axis
dysfunction in patients with fibromyalgia. J
Rheumatol 1997; 24: 1384-9.

27. CUTOLO M, PRETE C, WALKER J: Is stress a
factor in the pat h ogenesis of autoimmu n e
r h e u m atic diseases ? Clin Exp Rheumat o l
1999; 17: 515-8.

HYPOTHESISM. Martínez-Lavín / Fibromyalgia and reflex sympathetic dystrophy

3


