has yet to be performed, and the natural history of this neuropathy is
gradual improvement.

HYPOTHYROIDISM
Hypothyroidism is more commonly associated with a proximal
myopathy, but some patients develop a neuropathy, most typically
CTS. Rarely, a generalized sensory polyneuropathy characterized by
painful paresthesias and numbness in both the legs and hands can
occur. Treatment is correction of the hypothyroidism.
SJÖGREN’S SYNDROME
Sjögren’s syndrome, characterized by the sicca complex of xerophthalmia, xerostomia, and dryness of other mucous membranes, can be
complicated by neuropathy (Chap. 383). Most common is a lengthdependent axonal sensorimotor neuropathy characterized mainly by
sensory loss in the distal extremities. A pure small-fiber neuropathy
or a cranial neuropathy, particularly involving the trigeminal nerve,
can also be seen. Sjögren’s syndrome is also associated with sensory
neuronopathy/ganglionopathy. Patients with sensory ganglionopathies develop progressive numbness and tingling of the limbs, trunk,
and face in a non-length-dependent manner such that symptoms can
involve the face or arms more than the legs. The onset can be acute
or insidious. Sensory examination demonstrates severe vibratory and
proprioceptive loss leading to sensory ataxia.
Patients with neuropathy due to Sjögren’s syndrome may have
ANAs, SS-A/Ro, and SS-B/La antibodies in the serum, but most do
not. NCS demonstrate reduced amplitudes of sensory studies in the
affected limbs. Nerve biopsy demonstrates axonal degeneration.
Nonspecific perivascular inflammation may be present, but only
rarely is there necrotizing vasculitis. There is no specific treatment
for neuropathies related to Sjögren’s syndrome. When vasculitis is
suspected, immunosuppressive agents may be beneficial. Occasionally,
the sensory neuronopathy/ganglionopathy stabilizes or improves with
immunotherapy, such as IVIg.
RHEUMATOID ARTHRITIS
Peripheral neuropathy occurs in at least 50% of patients with rheumatoid arthritis (RA) and may be vasculitic in nature (Chap. 380).
Vasculitic neuropathy can present with a mononeuropathy multiplex,
a generalized symmetric pattern of involvement, or a combination of
these patterns (Chap. 385). Neuropathies may also be due to drugs
used to treat the RA (e.g., tumor necrosis blockers, leflunomide).
Nerve biopsy often reveals thickening of the epineurial and endoneurial blood vessels as well as perivascular inflammation or vasculitis,
with transmural inflammatory cell infiltration and fibrinoid necrosis
of vessel walls. The neuropathy often is responsive to immunomodulating therapies.
SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)
Between 2 and 27% of individuals with SLE develop a peripheral neuropathy (Chap. 378). Affected patients typically present with a slowly
progressive sensory loss beginning in the feet. Some patients develop
burning pain and paresthesias with normal reflexes, and NCS suggest
a pure small-fiber neuropathy. Less common are multiple mononeuropathies presumably secondary to necrotizing vasculitis. Rarely, a
generalized sensorimotor polyneuropathy meeting clinical, laboratory,
electrophysiologic, and histologic criteria for either GBS or CIDP may
occur. Immunosuppressive therapy is beneficial in SLE patients with
neuropathy due to vasculitis. Immunosuppressive agents are less likely
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SYSTEMIC SCLEROSIS (SCLERODERMA)
A distal symmetric, mainly sensory, polyneuropathy complicates
5–67% of scleroderma cases (Chap. 382). Cranial mononeuropathies
can also develop, most commonly of the trigeminal nerve, producing
numbness and dysesthesias in the face. Multiple mononeuropathies
also occur. The EDx and histologic features of nerve biopsy are those
of an axonal sensory greater than motor polyneuropathy.
MIXED CONNECTIVE TISSUE DISEASE (MCTD)
A mild distal axonal sensorimotor polyneuropathy occurs in approximately 10% of patients with MCTD.
SARCOIDOSIS
The peripheral or central nervous system is involved in about 5% of
patients with sarcoidosis (Chap. 390). The most common cranial
nerve involved is the seventh nerve, which can be affected bilaterally.
Some patients develop radiculopathy or polyradiculopathy. With a
generalized root involvement, the clinical presentation can mimic GBS
or CIDP. Patients can also present with multiple mononeuropathies
or a generalized, slowly progressive, sensory greater than motor polyneuropathy. Some have features of a pure small-fiber neuropathy. EDx
reveals an axonal neuropathy. Nerve biopsy can reveal noncaseating
granulomas infiltrating the endoneurium, perineurium, and epineurium along with lymphocytic necrotizing angiitis. Neurosarcoidosis
may respond to treatment with glucocorticoids or other immunosuppressive agents.

Chapter 459 Peripheral Neuropathy

Diabetic Mononeuropathies or Multiple Mononeuropathies The most
common mononeuropathies are median neuropathy at the wrist and
ulnar neuropathy at the elbow, but peroneal neuropathy at the fibular
head, and sciatic, lateral femoral, cutaneous, or cranial neuropathies
also occur. In regard to cranial mononeuropathies, seventh nerve palsies are relatively common but may have other, nondiabetic etiologies.
In diabetics, a third nerve palsy is most common, followed by sixth
nerve, and, less frequently, fourth nerve palsies. Diabetic third nerve
palsies are characteristically pupil-sparing (Chap. 39).
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polyneuropathy without evidence of vasculitis. Patients with a GBS
or CIDP-like neuropathy should be treated accordingly (Chap. 385).

HYPEREOSINOPHILIC SYNDROME
Hypereosinophilic syndrome is characterized by eosinophilia associated with various skin, cardiac, hematologic, and neurologic abnormalities. A generalized peripheral neuropathy or a mononeuropathy
multiplex occurs in 6–14% of patients.
CELIAC DISEASE (GLUTEN-INDUCED ENTEROPATHY OR NONTROPICAL SPRUE)
Neurologic complications, particularly ataxia and peripheral neuropathy, are estimated to occur in 10% of patients with celiac disease
(Chap. 349). A generalized sensorimotor polyneuropathy, pure motor
neuropathy, multiple mononeuropathies, autonomic neuropathy,
small-fiber neuropathy, and neuromyotonia have all been reported in
association with celiac disease or antigliadin/antiendomysial antibodies.
Nerve biopsy may reveal a loss of large myelinated fibers. The
neuropathy may be secondary to malabsorption of vitamins B12 and
E. However, some patients have no appreciable vitamin deficiencies.
The pathogenic basis for the neuropathy in these patients is unclear
but may be autoimmune in etiology. The neuropathy does not appear
to respond to a gluten-free diet. In patients with vitamin B12 or vitamin E deficiency, replacement therapy may improve or stabilize the
neuropathy.
INFLAMMATORY BOWEL DISEASE
Ulcerative colitis and Crohn’s disease may be complicated by GBS,
CIDP, generalized axonal sensory or sensorimotor polyneuropathy,
small-fiber neuropathy, or mononeuropathy (Chap. 351). These
neuropathies may be autoimmune, nutritional (e.g., vitamin B12
deficiency), treatment related (e.g., metronidazole), or idiopathic in
nature. An acute neuropathy with demyelination resembling GBS,
CIDP, or multifocal motor neuropathy may occur in patients treated
with tumor necrosis factor α blockers.
UREMIC NEUROPATHY
Approximately 60% of patients with renal failure develop a polyneuropathy characterized by length-dependent numbness, tingling, allodynia, and mild distal weakness. Rarely, a rapidly progressive weakness
and sensory loss very similar to GBS can occur that improves with
an increase in the intensity of renal dialysis or with transplantation.
Mononeuropathies can also occur, the most common of which is CTS.
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