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radiation therapy or removal of the primary lesion; (3) are associated
with different monoclonal proteins and light chains (almost always
lambda as opposed to primarily kappa in the lytic type of multiple
myeloma); (4) are typically refractory to standard treatments of CIDP;
and (5) may occur in association with other systemic findings including thickening of the skin, hyperpigmentation, hypertrichosis, organomegaly, endocrinopathy, anasarca, and clubbing of fingers. These are
features of the POEMS syndrome (polyneuropathy, organomegaly,
endocrinopathy, monoclonal gammopathy, and skin changes). Levels
of vascular endothelial growth factor (VEGF) are increased in the
serum, and this factor is felt to somehow play a pathogenic role in
this syndrome. Treatment of the neuropathy is best directed at the
osteosclerotic myeloma using surgery, radiotherapy, chemotherapy, or
autologous peripheral blood stem cell transplantation.
Neuropathies are also encountered in other systemic conditions
with gammopathy, including Waldenström’s macroglobulinemia,
primary systemic amyloidosis, and cryoglobulinemic states (mixed
essential cryoglobulinemia, some cases of hepatitis C).
MONOCLONAL GAMMOPATHY OF UNDETERMINED SIGNIFICANCE
Chronic polyneuropathies occurring in association with MGUS are
usually associated with the immunoglobulin isotypes IgG, IgA, and
IgM. Most patients present with isolated sensory symptoms in their
distal extremities and have Edx features of an axonal sensory or sensorimotor polyneuropathy. These patients otherwise resemble idiopathic
sensory polyneuropathy, and the MGUS might just be coincidental.
They usually do not respond to immunotherapies designed to reduce
the concentration of the monoclonal protein. Some patients, however,
present with generalized weakness and sensory loss and Edx studies indistinguishable from CIDP without monoclonal gammopathy
(see “Chronic Inflammatory Demyelinating Polyneuropathy,” above),
and their response to immunosuppressive agents is also similar. An
exception is the syndrome of IgM kappa monoclonal gammopathy
associated with an indolent, longstanding, sometimes static sensory
neuropathy, frequently with tremor and sensory ataxia. Most patients
are male and older than age 50 years. In the majority, the monoclonal
IgM immunoglobulin binds to a normal peripheral nerve constituent,
MAG, found in the paranodal regions of Schwann cells. Binding appears
to be specific for a polysaccharide epitope that is also found in other normal peripheral nerve myelin glycoproteins, P0 and PMP22, and also in
other normal nerve-related glycosphingolipids (Fig. 460-1). In the MAGpositive cases, IgM paraprotein is incorporated into the myelin sheaths
of affected patients and widens the spacing of the myelin lamellae, thus
producing a distinctive ultrastructural pattern. Demyelination and
remyelination are the hallmarks of the lesions, but axonal loss develops
over time. These anti-MAG polyneuropathies are typical refractory to
immunotherapy. In a small proportion of patients (30% at 10 years),
MGUS will in time evolve into frankly malignant conditions such as
multiple myeloma or lymphoma.

VASCULITIC NEUROPATHY
Peripheral nerve involvement is common in polyarteritis nodosa
(PAN), appearing in half of all cases clinically and in 100% of cases at
postmortem studies (Chap. 385). The most common pattern is multifocal (asymmetric) motor-sensory neuropathy (mononeuropathy
multiplex) due to ischemic lesions of nerve trunks and roots; however,
some cases of vasculitic neuropathy present as a distal, symmetric
sensorimotor polyneuropathy. Symptoms of neuropathy are a common presenting complaint in patients with PAN. The Edx findings
are those of an axonal process. Small- to medium-sized arteries of the
vasa nervorum, particularly the epineural vessels, are affected in PAN,
resulting in a widespread ischemic neuropathy. A high frequency of
neuropathy occurs in allergic angiitis and granulomatosis (ChurgStrauss syndrome [CSS]).
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Systemic vasculitis should always be considered when a subacute or
chronically evolving mononeuropathy multiplex occurs in conjunction with constitutional symptoms (fever, anorexia, weight loss, loss of
energy, malaise, and nonspecific pains). Diagnosis of suspected vasculitic neuropathy is made by a combined nerve and muscle biopsy, with
serial section or skip-serial techniques.
Approximately one-third of biopsy-proven cases of vasculitic neuropathy are “nonsystemic” in that the vasculitis appears to affect only
peripheral nerves. Constitutional symptoms are absent, and the course
is more indolent than that of PAN. The erythrocyte sedimentation
rate may be elevated, but other tests for systemic disease are negative.
Nevertheless, clinically silent involvement of other organs is likely,
and vasculitis is frequently found in muscle biopsied at the same time
as nerve.
Vasculitic neuropathy may also be seen as part of the vasculitis
syndrome occurring in the course of other connective tissue disorders
(Chap. 385). The most frequent is rheumatoid arthritis, but ischemic
neuropathy due to involvement of vasa nervorum may also occur in
mixed cryoglobulinemia, Sjögren’s syndrome, granulomatosis with
polyangiitis (Wegener’s), hypersensitivity angiitis, systemic lupus erythematosus, and progressive systemic sclerosis.
Some vasculitides are associated with antineutrophil cytoplasmic
antibodies (ANCAs), which in turn, are subclassified as cytoplasmic
(cANCA) or perinuclear (pANCA). cANCAs are directed against
proteinase 3 (PR3), whereas pANCAs target myeloperoxidase (MPO).
PR3/cANCAs are associated with granulomatosis with polyangiitis
(Wegener’s), whereas MPO/pANCAs are typically associated with
microscopic polyangiitis, CSS, and less commonly PAN. Of note,
MPO/pANCA has also been seen in minocycline-induced vasculitis.
Management of these neuropathies, including the “nonsystemic”
vasculitic neuropathy, consists of treatment of the underlying condition as well as the aggressive use of glucocorticoids and cyclophosphamide. Use of these immunosuppressive agents has resulted in
dramatic improvements in outcome, with 5-year survival rates now
greater than 80%. Recent clinical trials found that the combination of
rituximab and glucocorticoids is not inferior to cyclophosphamide and
glucocorticoids. Thus, combination therapy with glucocorticoids and
rituximab is increasingly recommended as the standard initial treatment, particularly for ANCA-associated vasculitis.

ANTI-Hu PARANEOPLASTIC NEUROPATHY (Chap. 122)
This uncommon immune-mediated disorder manifests as a sensory
neuronopathy (i.e., selective damage to sensory nerve bodies in dorsal
root ganglia). The onset is often asymmetric with dysesthesias and sensory loss in the limbs that soon progress to affect all limbs, the torso,
and the face. Marked sensory ataxia, pseudoathetosis, and inability to
walk, stand, or even sit unsupported are frequent features and are secondary to the extensive deafferentation. Subacute sensory neuronopathy may be idiopathic, but more than half of cases are paraneoplastic,
primarily related to lung cancer, and most of those are small-cell lung
cancer (SCLC). Diagnosis of the underlying SCLC requires awareness
of the association, testing for the paraneoplastic antibody, and often
positron emission tomography (PET) scanning for the tumor. The
target antigens are a family of RNA-binding proteins (HuD, HuC,
and Hel-N1) that in normal tissues are only expressed by neurons.
The same proteins are usually expressed by SCLC, triggering in some
patients an immune response characterized by antibodies and cytotoxic T cells that cross-react with the Hu proteins of the dorsal root
ganglion neurons, resulting in immune-mediated neuronal destruction. An encephalomyelitis may accompany the sensory neuronopathy
and presumably has the same pathogenesis. Neurologic symptoms
usually precede, by ≤6 months, the identification of SCLC. The sensory
neuronopathy runs its course in a few weeks or months and stabilizes,
leaving the patient disabled. Most cases are unresponsive to treatment
with glucocorticoids, IVIg, PE, or immunosuppressant drugs.
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