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Fibromyalgia and small fiber neuropathy: the plot thickens!
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Abstract
Several groups of investigators have described the presence of small fiber neuropathy in fibromyalgia patients. This writing
discusses how this new finding could renovate fibromyalgia concept, diagnosis, and treatment. Predominant rheumatology
thinking proposes fibromyalgia as a Bcentralized pain syndrome.^ An alternative hypothesis views fibromyalgia as a stress-
related dysautonomia with neuropathic pain features. Dorsal root ganglia may be the key autonomic-nociceptive short-circuit
sites. The recent recognition of small fiber neuropathy in a large subgroup of fibromyalgia patients reinforces the dysautonomia-
neuropathic hypothesis and validates fibromyalgia pain. These new findings support fibromyalgia as a primarily neurological
entity, nevertheless, rheumatologist will likely remain the best equipped specialist to diagnose fibromyalgia and differentiate it
from other multi-symptomatic rheumatic syndromes. Skin biopsy and corneal confocal microscopy will probably become useful
fibromyalgia diagnostic tests. Dorsal root ganglia sodium channel blockers are potential fibromyalgia analgesic medications.
Subgroups of young girls with Bautoimmune neuropathic fibromyalgia^ may respond to immunoglobulin therapy. Multimodal
intervention directed to regain autonomic nervous system resilience will likely remain the cornerstone for fibromyalgia therapy.
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Introduction

Different groups of investigators, mostly neurologists, have
recently described the presence of small fiber neuropathy in
a large subset of fibromyalgia patients [1–8]. This new finding
brings fresh air to fibromyalgia research. The objective of this
writing is to discuss how the identification of small nerve fiber
pathology in the skin and eyes of fibromyalgia patients could
renovate fibromyalgia concept, diagnosis, and treatment.

Methods

PubMed database was explored with the key words
Bfibromyalgia^, Bsmall fiber neuropathy,^ or the British term
Bsmall fibre neuropathy .̂ Up to August 10, 2018, there were
38 PubMed publications with these key words. The data

contained in the articles were reviewed. Fibromyalgia patho-
genesis, diagnosis, and treatment are discussed in light of the
new reports.

Background information

Fibromyalgia: the rheumatologist unwanted child?

Since its inception as a clinical syndrome, fibromyalgia re-
search has largely remained within rheumatology realms.
Despite this fact, many rheumatologists resent seeing fibro-
myalgia patients. The multiplicity of symptoms these patients
have, the frequently associated psychological underpinning,
the lack of objective diagnostic test, and the poor response
to drug therapy often leads to both patient and physician frus-
tration [9]. Central to this patient–clinician disengagement is
the lack of a coherent theoretical framework to elucidate
fibromyalgia.

Current fibromyalgia pathogenic theories

Clauw et al. have championed the concept of fibromyalgia as
a Bcentralized pain syndrome^ [10]. This concept was
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originally proposed by Yunus in 2007 [11]. According to this
hypothesis, fibromyalgia patients have augmented pain and
sensory processing in the brain, with increased functional con-
nectivity to pro-nociceptive brain regions and decreased con-
nectivity to anti-nociceptive areas [10].

Our group has long-proposed a different pathogenic mecha-
nism. Fibromyalgia is clearly a stress-related disorder.
Psychological and other types of stressor are often involved in
the illness development andmaintenance [12]. The sympathetic
nervous branch is the key element of our stress response sys-
tem. Diverse heart rate variability studies in fibromyalgia pa-
tients have shown changes consistent with relentless sympa-
thetic hyperactivity associated to sympathetic hypo-reactivity
to orthostatic stress. Such sympathetic dysfunction may explain
fibromyalgia poly-symptomatic characteristic [13]. We propose
fibromyalgia as a sympathetically maintained neuropathic pain
syndrome. Fibromyalgia pain has clear neuropathic features. It
is a stimulus-independent pain syndrome accompanied by
allodynia and paresthesias. Norepinephrine reignites fibromy-
algia pain [14]. Dorsal root ganglia sodium channels may play
an important role in fibromyalgia neuropathic pain. Dorsal root
ganglia contain small nerve fiber cell bodies. There is an asso-
ciation between severe fibromyalgia and a particular SCN9A
gene-encoded dorsal root ganglia Nav 1–7 sodium channel ge-
notype (rs6754031 GG) [15]. Furthermore, we propose that
current linear-reductionist medical paradigm is unable to ex-
plain fibromyalgia-multifaceted clinical features. Whereas
complexity theory may help to better appraise this illness and
other similar maladies such as chronic fatigue syndrome/
myalgic encephalomyelitis or irritable bowel syndrome [16].
Multifractal analysis reveals decreased nonlinearity and stron-
ger anti-correlations in heart period fluctuations of fibromyalgia
patients [17]. This finding exposes a degraded performance of
the main complex adaptive system (the autonomic nervous sys-
tem) in fibromyalgia. From a philosophical perspective, fibro-
myalgia can be conceptualized as a degradation of our main
complex adaptive system, in a failed attempt to attune to a
hostile environment. In this deranging process, nociceptive
pathways are sensitized [18]. Our long-standing proposal of
fibromyalgia as a dysautonomia-related neuropathic pain syn-
drome has been recently confirmed by the description of small
fiber neuropathy in a large subgroup of fibromyalgia patients.

What is small fiber neuropathy?

Small fiber neuropathy is a disorder of the peripheral nerves
that primarily affects small somatic fibers and autonomic fi-
bers, resulting in sensory changes and autonomic dysfunction.
Damage to small somatic nerve fibers induces pain, burning,
tingling, or numbness that typically affects the limbs in a
distal-to-proximal gradient. Autonomic symptoms include
dry eyes, dry mouth, dizziness, and bladder discomfort.
Physical examination reveals the presence of allodynia and

hyperalgesia. Conventional electromyogram and nerve con-
duction studies are noncontributory. The diagnosis of small
fiber neuropathy is based on the results of skin biopsy show-
ing decreased nerve fiber density and also in the abnormal
quantitative sudomotor axon reflex testing [19]. Corneal con-
focal microscopy is a promising noninvasive method to ap-
praise small nerve fiber pathology [20].

Small fiber neuropathy has been associated with many
medical conditions, including diabetes, autoimmune diseases,
thyroid gland dysfunction, vitamin B12 deficiency,
paraproteinemia, human immunodeficiency virus infection,
hepatitis C virus infection, HPV vaccination, and celiac dis-
ease. Nevertheless, large subgroups of patients with small fi-
ber neuropathy have no recognizable underlying illness. A
gain of function mutations in SCN9A encoded sodium chan-
nel Nav1.7, which render dorsal root ganglion neurons hyper-
excitable, are present in approximately a third of patients
meeting strict criteria for idiopathic small fiber neuropathy
[21].

Small fiber neuropathy and dorsal root ganglia sodium
channels

Dorsal root ganglia are nodules that lie along the spinal col-
umn. They play a key role in pain perception. Dorsal root
ganglia house the cell bodies of small sensory nerve fibers.
Under normal circumstances, dorsal root ganglia have scant
sympathetic innervations. Nevertheless, trauma and/or infec-
tion trigger sympathetic sprouting within dorsal root ganglia
via nerve growth factor overexpression. Such aberrant
neuroplasticity enables catecholamines and sympathetic traf-
fic to induce sensory neuron firing. These mechanisms are the
basis of the sympathetically maintained pain concept [22].
Sodium channels play a pivotal role in this hyperexcitability.
Sodium channels located in dorsal root ganglia act as molec-
ular gatekeepers of pain detection at peripheral nociceptors.
Nine sodium channel subunits have been identified (Nav1.1–
Nav1.9); each with a unique central and peripheral nervous
system distribution. An isoform (Nav1.7) encoded in gene
SCN9A of chromosome 2q24.3 is predominantly expressed
in the dorsal root ganglia pain-sensing neurons and sympa-
thetic ganglia neurons. Different Nav1.7 mutations induce
electrical hyperactivity of sensory neurons in dorsal root gan-
glia and; at the same time; produce hypo-reactivity of sympa-
thetic ganglia neurons [23].

Small fiber neuropathy in fibromyalgia: the neurologists are
coming!

Three distinguished neurologist groups published evidence of
small fiber neuropathy in fibromyalgia patients. The group
headed by Dr. Sommer from the Wurzburg University in
Germany, reported reduction in dermal unmyelinated nerve
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fiber bundles in skin samples of patients with fibromyalgia
syndrome compared with patients with depression and with
healthy control subjects. Fibromyalgia patients also had in-
creased cold and warm detection thresholds in quantitative
sensory testing. Although Sommer et al. described small fiber
pathology in fibromyalgia, they argue that the term Bsmall
fiber neuropathy^ should be reserved for a distinct subgroup
of sensory neuropathies that has a substantially different clin-
ical presentation from that in fibromyalgia syndrome [1].

Oaklander et al. from the Neurology Department at the
Massachusetts General Hospital in the USA described that
41% of skin biopsies from subjects with fibromyalgia vs 3%
of biopsies from control subjects were diagnostic for small
fiber neuropathy. They concluded that Bsome patients with
chronic pain labeled as fibromyalgia have unrecognized small
fiber neuropathy, a distinct disease that can be tested for ob-
jectively and sometimes treated definitively^ [2].

Serra et al. from the Neurology Department MCMutual in
Barcelona Spain, reported that fibromyalgia patients have
many silent nociceptors exhibiting hyperexcitability resem-
bling small fiber neuropathy [3].

With the use of corneal confocal microscopy, our group
confirmed the presence of small nerve fiber pathology in fi-
bromyalgia [7]. Corneal confocal microscopy is a rapidly
evolving technique. Age-adjusted normative values of corneal
nerve fiber parameters are being developed [20]. This in vivo
microscopy may become a useful and noninvasive small fiber
neuropathy (and fibromyalgia) diagnostic test [7].

Other groups of investigators have confirmed the presence
of small fiber neuropathy in a large percentage of fibromyalgia
patients [4–6, 8].

Small fiber neuropathy, sodium channels,
and the fibromyalgia concept

The proponents of fibromyalgia as a centralized pain syn-
drome argue that small fiber pathology is a consequence that
represents a functional reorganization of the peripheral ner-
vous system in response to central nervous system hyperac-
tivity [24]. This appears to be an unlikely possibility. Small
fiber neuropathy prototype is diabetic neuropathy. It seems
difficult to frame diabetic neuropathy as a centralized pain
syndrome.

As already stated, fibromyalgia is clearly a stress-related
disorder. We propose that in susceptible individuals, chronic
hyper-adrenergic state may lead to neuropathic pain via dorsal
root ganglia hyper-excitability [23]. The recognition of small
fiber neuropathy in fibromyalgia reinforces the long-held view
of fibromyalgia as a dysautonomia-connected neuropathic
pain syndrome.

Etymologically, Bneuropathy^ means Bpathology of the
nerves.^ Hence, fibromyalgia appears to be a previously un-
recognized small fiber neuropathy phenotype. The

identification of small fiber neuropathy in patients previously
diagnosed as having fibromyalgia, in no way, rules out the
fibromyalgia diagnosis. Fibromyalgia is a neuropathy! Those
fibromyalgia patients not fulfilling the small fiber neuropathy
criteria may have a milder neuropathic illness. As well de-
scribed by Wolfe et al., fibromyalgia is not a dichotomic di-
agnosis but a continuous poly-symptomatic disorder [25].

Both fibromyalgia and idiopathic small fiber neuropathy
are associated to SCN9A gene-encoded Nav1.7 dorsal root
ganglia sodium channel variants [15, 21]. Other genetic sodi-
um channel variants have been recently linked to widespread
muscle pain syndromes [26, 27]. This evolving knowledge
suggests that a subgroup of fibromyalgia patients may have
a genetic sodium channelopathy.

If fibromyalgia is a neurological syndrome, should
neurologist be the primary fibromyalgia physicians?

Neurologists have brought important new research to the
fibromyalgia field. Clearly, fibromyalgia is a neurological
disorder. Nevertheless, rheumatologist will likely remain
the best equipped specialist to diagnose fibromyalgia.
Differentiating fibromyalgia from Sjögren’s syndrome,
lupus, spondyloarthropathies, and other rheumatic enti-
ties is not always easy. Moreover, there are frequent
clinical overlaps between fibromyalgia and other rheu-
matic illnesses. These overlaps need proper detection.

It is expected that skin biopsy, and very likely eye exami-
nation, will become useful diagnostic tools to confirm small
fiber pathology in fibromyalgia. These objective tests will
validate the patient symptoms and will reinforce fibromyalgia
as a real clinical syndrome. The recognition of small fiber
neuropathy in fibromyalgia emphasizes the need to search
for genetic, metabolic, infectious, autoimmune, or vaccine-
related disorders when studying fibromyalgia patients [2, 19].

Autoimmune small fiber neuropathy in fibromyalgia

Autoimmunity appears to be the underlying pathogenesis in a
subgroup of young fibromyalgia patients with associated
small fiber neuropathy. Oaklander et al. described a group of
juvenile chronic widespread pain patients with small fiber
neuropathy. Most of these patients had serologic markers of
disordered immunity [28].

In young women, there is an overlap between fibromyalgia
and postural orthostatic tachycardia syndrome (POTS). POTS
patients frequently have profound fatigue, sleep disturbances,
and chronic pain [29]. Patients with POTS have exaggerated
orthostatic tachycardia often following a viral illness or vac-
cination, suggesting autoimmunity may play a pathophysio-
logical role in POTS [30]. A subset of POTS patients harbor
mild small fiber neuropathy [31]. There is a clear link between
adrenergic autoantibodies and POTS [32].
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Independent clinicians have reported young girls develop-
ing severe fibromyalgia-like illness soon after HPV vaccina-
tion [33]. Small fiber neuropathy [34, 35] and antibodies
against adrenergic or muscarinic receptors have been found
in some of these patients [36, 37]. HPV vaccination syndrome
may become a new tragic fibromyalgia model [38].

Adult individuals with Sjögren’s syndrome or systemic lu-
pus erythematosus may also harbor fibromyalgia [39] and
small fiber neuropathy [40, 41]. This Bautoimmune neuro-
pathic fibromyalgia^ subgroup needs proper detection and
may respond to different type of therapy.

New therapeutic drugs for Bneuropathic^ fibromyalgia

Current fibromyalgia analgesic-anti-neuropathic drugs are
primitive and largely ineffective. Clearly, novel analgesics
are needed. Dorsal root ganglia sodium channels are attractive
fibromyalgia therapeutic targets. Nav1.7 and Nav1.8 sodium
channel structure is well defined. Different types of sodium
channel blockers are being developed [42, 43]. It is expected
these new compounds will have more specific analgesic prop-
erties for fibromyalgia with less adverse effects. Additionally,
Nav1.7 genomically guided, precision pharmacotherapy is in
the horizon [44].

The Bautoimmune^ fibromyalgia subgroup may respond to
different type A therapy. Oaklander et al. described good re-
sponse to corticosteroids and immunoglobulin therapy in
young individuals with widespread pain and underlying
dysimmunity [28, 45]. BAutoimmune^ POTS may also re-
spond to intravenous immunoglobulin therapy [46]. There is
little information on the use of immunoglobulin therapy in
adult individuals with Sjögren’s syndrome or systemic lupus
harboring small fiber neuropathy.

Even if the new more focused neuropathic pain medica-
tions prove its efficacy, multimodal therapy directed to regain
autonomic nervous system resilience will probably remain the
most effective fibromyalgia therapy.

Conclusion

Recent research has demonstrated the presence of small fiber
neuropathy in a large percentage of fibromyalgia patients.
This new information reinforces fibromyalgia pain authentic-
ity. Skin biopsy and corneal confocal microscopy will likely
become objective procedures to confirm the presence of small
fiber neuropathy in fibromyalgia. The recognition of small
fiber neuropathy in fibromyalgia supports fibromyalgia
dysautonomia nature. Dorsal root ganglia sodium channel
blockers are potential therapeutic targets. A subgroup of
young individuals with autoimmune neuropathic fibromyalgia
may respond to corticosteroids and immunoglobulin therapy.
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