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~—ABSTRACT ~
The peripheral nervous system refers to parts of the nervous system outside the brain and spinal cord.
Systemic autoimmune diseases can affect both the central and peripheral nervous systems in a myriad of
ways and through a heterogeneous number of mechanisms leading to many different clinical manifesta-
tions. As a result, neurological complications of these disorders can result in significant morbidity and
mortality. The most common complication of peripheral nervous system (PNS) involvement is periph-
eral neuropathy, with symptoms of numbness, sensory paresthesias, weakness, or gait imbalance. The

neuropathy may be multifocal and asymmetric or, less frequently, distal and symmetric.
- J
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BACKGROUND

he term peripheral nerve refers to
the part of a spinal nerve distal to
the root and plexus. Peripheral neu-
ropathy is damage or disease affect-
ing nerves (1-3). Neuropathy affect-
ing just one nerve is called “mononeuropathy”
and neuropathy involving multiple nerves in
roughly the same areas on both sides of the
body is called “symmetrical polyneuropathy”

or simply “polyneuropathy” (4-5). When two
or more (typically just a few, but sometimes
many) separate nerves in disparate areas of the
body are affected it is called “mononeuritis
multiplex,” “multifocal mononeuropathy” or
“multiple mononeuropathy.” Neuropathies
may complicate many different systemic auto-
immune diseases (6). There are a number of
causes of systemic vasculitis that can affect pe-
ripheral nerves, and many times the vasculitis
may be isolated to the peripheral nerves.
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RE 1. Vasculitis. Sperficial erneal nerve

Mononeuritis multiplex is caused by, or associ-
ated with vasculitides: polyarteritis nodosa,
Wegener’s granulomatosis, and Churg-Strauss
syndrome; immune-mediated diseases like
rheumatoid arthritis, systemic lupus erythema-
tosus (SLE); sarcoidosis; cryoglobulinemia. In-
dividuals who are affected may manifest with
mononeuropathy, multiple mononeuropathies,
and overlapping mononeuropathies, or even as
a generalized symetric sensorimotor polyneu-
ropathy (7). Symptoms often start gradually,
and then get worse. It is important to take a
detailed medical history for disorders that may
be associated with vasculitis. Peripheral ner-
vous system disorders are often suspected
based on clinical findings (e.g., stocking-glove
distribution, hyporeflexia, distal muscle weak-
ness and wasting, localization to a peripheral
nerve distribution) (8).

Systemic lupus erythematosus

The incidence of peripheral neuropathy in
patients with systemic lupus erythematosus
(SLE) varies according to the criteria used for its
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biopsy demonstrates transmural inflammatory cell
infiltrate with near obliteration of the lumen.
Paraffin section stained with hematoxylin and
eosin (H&E) ob. 20.

diagnosis. By nerve conduction parameters 25
to 50% of the patients appear to have neuropa-
thy, but with clinical diagnosis criteria a signifi-
cantly lower number of patients are detected
with it (9,10). The neuropathy, in the great ma-
jority of the cases, is a distal, symmetric, axonal
type with mild clinical manifestations. Rare
cases of a severe motor neuropathy, mononeu-
ritis multiplex and inflammatory demyelinating
neuropathy are described. Epineural vasculitis
has been found though, inconsistently in nerve
biopsy (11,12).

Vasculitic neuropathy

Vasculitis of PNS occurs either in the con-
text of systemic vasculitis or isolated (non-sys-
temic vasculitic neuropathy) (13-16). Systemic
vasculitis is categorized as either primary, for
which there is no known cause (Takayasu syn-
drome, giant cell arteritis, classical panarteritis
nodosa, thrombangitis obliterans, Kawasaki
disease, Churg-Strauss syndrome, Wegener
granulomatosis, cryoglobulinemic vasculitis,
Behcet's disease, microscopic polyangitis, He-
noch-Schéenlein purpura), or secondary as a
complication of an autoimmune connective
tissue disorder (17-21). Peripheral nervous sys-
tem vasculitis can present as a mononeuropa-
thy or multiple mononeuropathies, overlap-
ping mononeuropathies, or distal symmetric
polyneuropathies. Peripheral neuropathy is an
important, and often the presenting clinical
feature of the vasculitis (22-26). Mononeuritis
multiplex is the somewhat exotic term has
been used to describe the classical and most
frequent pattern of vasculitic neuropathy. It im-
plies the sequential involvement of individual
nerves or trunks usually in a distal to proximal
pattern in an asymmetrical fashion (27-32).
The neuropathy is often abrupt, preceded by
pain in the field of the affected nerve, showing
involvement of both motor and sensory mo-
dalities. Temporal arteritis and Takayasu arteri-
tis are the two forms of giant cell arteritis, but
peripheral neuropathy only occurs in the set-
ting of temporal arteritis. Patients may develop
multiple mononeuropathies, radiculopathies,
plexopathies, or a generalized sensorimotor
peripheral neuropathy (33-36) (Figure 1, 2).

Behcet disease

FIGURE 2. Vasculitis. The peroneus brevis muscle
biopsy demonstrates vasculitis. Paraffin section
stained with hematoxylin and eosin (H&E) ob. 20.

In Behget's disease studies evaluating pe-
ripheric nervous system is not usual. Behget
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patients may have subclinical peripheral nerve
involvement. Conventional electrophysiologic
nerve conduction studies are recommended in
routine examination to diagnose early neuro-
pathy in Behget patients without evident neu-
rologic symptoms. The nerve dysfunction or
peripheral neuropathy of BD is an axonal type
of distal polyneuropathy and predominantly in-
volves the lower extremities. (31-34)

Scleroderma

A distal symmetric, mainly sensory, poly-
neuropathy complicates 5-67% of cases. Cra-
nial mononeuropathies can also develop, most
commonly the trigeminal nerve, leading to
numbness and dysesthesias in the face. Occa-
sionally, seventh and ninth cranial neuropathies
develop. Mutiple mononeuropathies have
been described in a small percentage (1-2%) of
patients with CREST syndrome. The electro-
physiological and histological features of nerve
biopsies are those of an axonal sensory greater
than motor polyneuropathy (4,5,37,38).

Wegener’s granulomatosis

Neurologic involvement has been reported
in 30-55% of patients with Wegener’s granulo-
matosis (WGQ). The most frequent complication
is peripheral neuropathy, occurring in 16% of
patients with WG. Cranial neuropathies have
been reported in up to 11.7% of patients with
WG, with the ophthalmic nerve most often af-
fected. The other commonly affected cranial
nerves were the abducens and facial nerves.
The vasculitic neuropathy presents with mono-
neuritis often with cranial nerve involvement.
Granulomatous lesions can also produce single
or multiple cranial palsies (39-41).

Churg-Strauss syndrome

Churg-Strauss syndrome is one of many
forms of vasculitis. Peripheral neuropathy oc-
curs very frequently in Churg-Strauss syndro-
me, due to epineurial necrotizing vasculitis
with resulting axonal ischemia, and affects 50-
80% of patients. Peripheral neuropathy mainly
consists of mononeuritis multiplex (60-75% of
patients with peripheral nerve involvement),
but asymmetric or symmetric sensory or senso-
rimotor polyneuropathies or, more rarely, Guil-
lain-Barré-like syndromes can also be observed
(42-45) (Figure 3).

Cryoglobulinemia

Elevated cryoglobulin levels may develop
secondary to autoimmune disease. Neurologic
manifestations predominantly affect the PNS
and include painful sensorimotor polyneuropa-
thy, pure sensory neuropathy, or mononeuritis
multiplex. The most frequent distribution is dis-
tal sensory or sensorimotor polyneuropathy
(46,47).

Vasculitic neuropathy associated with
hepatitis

Hepatitis B and C have been associated
with polyarteritis nodosa (PAN). Immune com-
plexes to viral proteins are detected in these
patients. A mononeuritis multiplex, or even
symmetrical neuropathy in patients with ab-
normal liver tests should lead to the investiga-
tion of hepatitis B and C. Not infrequently the
patients may also present with normal liver
functions. Hepatitis can also be associated with
a mixed cryoglobulinemia which can produce
both a symmetrical as well as a mononeuritic
polyneuropathy. Hepatitis C without cryo-
globulinemia can also be independently associ-
ated with vasculitis. These patients have a PAN
type of vasculitic neuropathy with systemic in-
volvement. Variants with non-systemic vasculi-
tis have been detected (48-51).

Polyarteritis nodosa

Peripheral neuropathy has been recognized
as one of the most frequent clinical manifesta-
tion. Fifty to seventy percent of the diagnosed
cases have neuropathy, which in many of the
clinical series remains as the most frequent
clinical manifestation. The neuropathy is asym-

FIGURE 3. urtruss sydrom.
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erve biopsy

demonstrates transmural infiltration of vessel wall
that includes eosinophils and obliteration of the
lumen. Paraffin section stained with H&E ob. 20.
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metric involving sensory and motor functions,
affecting most frequently the lower extremities.
Two percent of the patients showed cranial
nerve involvement. Sensory complaints can
vary from dysesthesia to pain. Motor deficits
usually present abruptly. As in other vasculites
with neuropathy the clinical evolution can mi-

FIGURE 4. Sjogren syndrome. Sural nerve biopsy
demonstrates a moderate reduction of large and
sall myelinated nerve fibers and evidence of axonal
degeneration. Plastic section stained with toluidine
ob. 20.

FIGURE 5. Sarcoidosis. Superficial peroneal nerve
biopsy reveals a noncaseating granuloma in the
epineurium and perivascular inflammation.
Paraffin section stained with H&E ob. 20.

FIGURE 6. Rheumatoid arthritis. Sural nerve
biopsy reveals an epineurial vessel perivascular
inflammation and scattered perineurial and
endoneurial dilated capillaries with thickened
walls. Paraffin section stained with H&E ob. 20.
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mic a distal symmetric neuropathy due to the
summation of the peripheral nerve deficit
(52,53).

Sjogren’s syndrome

Peripheral nervous involvement in Sjogren’s
syndrome (SS) occurs in 5 to 10% of the pa-
tients. This is mostly manifested as a symmetri-
cal distal, sensory neuropathy, sensory neurono-
pathy, autonomic neuropathy and trigeminal
sensory neuropathy. Mononeuritis multiplex,
chronic inflammatory demyelinating neuropa-
thy and motor neuropathy are less common.
The neuropathy may precede the onset of the
disease and be the initial diagnostic clue (54-
56). It is presumed to be related to autoim-
mune-mediated vascular damage is. Primary
SS has been reported to affect PNS in up to
32% of the patients. PNS manifestations usually
include a sensory or mixed sensorimotor poly-
neuropathy characterized by numbness, par-
aesthesias, and, rarely, pain. Distal weakness
may occur and is usually mild. Carpal tunnel
syndrome is well described with this disorder,
and cranial neuropathies have been reported,
especially of the trigeminal nerve (57-59) (Fig-
ure 4).

Inflammatory bowel diseases

It seems that involvement of the PNS occurs
mostly in ulcerative colitis (UC), whereas my-
opathy and myelopathy characterize Crohn'’s
disease (CD). Peripheral neuropathy is the most
common neurological complication associated
with CD. Polyneuropathy can be associated
with chronic inflammatory bowel diseases.
Symptoms of neuropathy usually do not de-
velop for roughly 10 years after the onset of
CD. An inflammatory neuropathy may be seen
in as many as 1.5% of CD patients. This is pre-
dominantly axonal (60,61).

Sarcoidosis

A number of studies reports on affection of
the PNS in sarcoidosis (sarcoid neuropathy, sar-
coid myopathy). Neurological manifestations
of sarcoidosis are relatively rare but constitute a
treatable cause of central and peripheral neu-
rological manifestations. Vasculitic neuropathy
in sarcoidosis presents as sensorimotor poly-
neuropathy, mononeuritis multiplex, painful
mononeuropathies, or as CIDP. Palsy of the fa-
cial nerve (cranial nerve VII) is the single most



frequent neurologic manifestation of sarcoid-
osis. It develops in 25-50% of all patients with
neurosarcoidosis. Although usually unilateral,
bilateral facial palsy also can occur, presenting
with either simultaneous or sequential paraly-
sis. More than half of all patients with facial
palsy also have other forms of nervous system
involvement (62-65) (Figure 5).

Rheumatoid arthritis

Peripheral nerve disorders in rheumatoid
arthritis (RA) include entrapment neuropathies,
multiple mononeuritis, sensorimotor neuropa-
thy and mild sensory neuropathy. Neuropa-
thies are usually related either to nerve com-
pression by rheumatoid nodules, swollen
synovium, aponeurosis or bony exostoses or
vasculitis. Mononeuritis multiplex due to vas-
culitis in RA patients is a rare occurrence. More
common are entrapment neuropathies and a
chronic, many times asymptomatic, distal sym-
metric neuropathy. However, a minority of the
RA patients can develop a serious, rapidly pro-
gressive vasculitic neuropathy similar to the
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one in PAN. This occurs in the context of the
so-called rheumatoid vasculitis which presents
with a systemic picture. Some RA patients will
develop carpal tunnel syndrome or other mild
forms of peripheral neuropathy (66,67) (Figure
6). O

CONCLUSION

It is always important to take a detailed
medical history and examination to assess for
an underlying systemic autoimmune diseases
that may be associated with the neuropathy.

The connective tissue diseases, such as
rheumatoid arthritis, Sjogren’s syndrome, sys-
temic lupus erythematosus, systemic sclerosis,
and vasculitis, may cause various disorders of
the peripheral nervous system.

Larger, prospective studies are needed to
further assess the characteristics and etiology of
the neuropathy.
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