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of a small-fiber neuropathy) and CTS. Expanding plasmacytomas
can compress cranial nerves and spinal roots as well. A monoclonal
protein, usually composed of γ or μ heavy chains or κ light chains,
may be identified in the serum or urine. EDx usually shows reduced
amplitudes with normal or only mildly abnormal distal latencies and
conduction velocities. A superimposed median neuropathy at the wrist
is common. Abdominal fat pad, rectal, or sural nerve biopsy can be
performed to look for amyloid deposition. Unfortunately, the treatment of the underlying MM does not usually affect the course of the
neuropathy.
NEUROPATHIES ASSOCIATED WITH MONOCLONAL GAMMOPATHY OF
UNCERTAIN SIGNIFICANCE (SEE CHAP. 460)
Toxic Neuropathies Secondary to Chemotherapy Many of the commonly
used chemotherapy agents can cause a toxic neuropathy (Table 459-7).
The mechanisms by which these agents cause toxic neuropathies
vary, as does the specific type of neuropathy produced. The risk of
developing a toxic neuropathy or more severe neuropathy appears to
be greater in patients with a preexisting neuropathy (e.g., CharcotMarie-Tooth disease, diabetic neuropathy) and those who also take
other potentially neurotoxic drugs (e.g., nitrofurantoin, isoniazid,
disulfiram, pyridoxine). Chemotherapeutic agents usually cause a
sensory greater than motor length-dependent axonal neuropathy or
neuronopathy/ganglionopathy.

OTHER TOXIC NEUROPATHIES
Neuropathies can develop as complications of toxic effects of various
drugs and other environmental exposures (Table 459-8). The more
common neuropathies associated with these agents are discussed here.
CHLOROQUINE AND HYDROXYCHLOROQUINE
Chloroquine and hydroxychloroquine can cause a toxic myopathy
characterized by slowly progressive, painless, proximal weakness
and atrophy, which is worse in the legs than the arms. In addition,
neuropathy can also develop with or without the myopathy leading
to sensory loss and distal weakness. The “neuromyopathy” usually
appears in patients taking 500 mg daily for a year or more but has been
reported with doses as low as 200 mg/d. Serum CK levels are usually
elevated due to the superimposed myopathy. NCS reveal mild slowing
of motor and sensory NCVs with a mild to moderate reduction in the
amplitudes, although NCS may be normal in patients with only the
myopathy. EMG demonstrates myopathic muscle action potentials
(MUAPs), increased insertional activity in the form of positive sharp
waves, fibrillation potentials, and occasionally myotonic potentials,
particularly in the proximal muscles. Neurogenic MUAPs and reduced
recruitment are found in more distal muscles. Nerve biopsy demonstrates autophagic vacuoles within Schwann cells. Vacuoles may also
be evident in muscle biopsies. The pathogenic basis of the neuropathy
is not known but may be related to the amphiphilic properties of the
drug. These agents contain both hydrophobic and hydrophilic regions

TABLE 459-7 Toxic Neuropathies Secondary to Chemotherapy
Drug
Vinca alkaloids (vincristine,
vinblastine, vindesine,
vinorelbine)

Mechanism of Neurotoxicity
Interfere with axonal
microtubule assembly;
impairs axonal transport

Cisplatin

Preferential damage to dorsal
root ganglia:
? binds to and cross-links DNA
? inhibits protein synthesis
? impairs axonal transport
Promotes axonal microtubule
assembly; interferes with axonal
transport

Nerve Histopathology
Axonal degeneration of
myelinated and unmyelinated
fibers; regenerating clusters,
minimal segmental demyelination
Loss of large > small myelinated and unmyelinated fibers;
axonal degeneration with
small clusters of regenerating
fibers; secondary segmental
demyelination
Symmetric, predominantly
Loss of large > small myelinsensory PN; large-fiber
ated and unmyelinated fibers;
modalities affected more than axonal degeneration with
small-fiber
small clusters of regenerating
fibers; secondary segmental
demyelination

EMG/NCS
Axonal sensorimotor PN; distal
denervation on EMG; abnormal QST, particularly vibratory
perception

Unknown; ? inhibition of
neurotrophic growth factor
binding; ? neuronal lysosomal
storage
Unknown; ? immunomodulating
effects

Symmetric, lengthdependent, sensorypredominant PN

None described

Abnormalities consistent with
an axonal S-M PN

Subacute, S-M PN with diffuse
proximal and distal weakness; areflexia; increased CSF
protein

Cytarabine (ARA-C)

Unknown; ? selective
Schwann cell toxicity; ?
immunomodulating effects

GBS-like syndrome; pure
sensory neuropathy; brachial
plexopathy

Features suggestive of an
acquired demyelinating sensorimotor PN (e.g., slow CVs,
prolonged distal latencies and
F-wave latencies, conduction
block, temporal dispersion)
Axonal, demyelinating, or
mixed S-M PN; denervation
on EMG

Etoposide (VP-16)

Unknown; ? selective dorsal
root ganglia toxicity

Bortezomib (Velcade)

Unknown

Length-dependent, sensorypredominant PN; autonomic
neuropathy
Length-dependent, sensory,
predominantly small-fiber PN

Loss of large and small
myelinated fibers with primary
demyelination and secondary
axonal degeneration; occasional epi- and endoneurial
inflammatory cell infiltrates
Loss of myelinated nerve
fibers; axonal degeneration;
segmental demyelination; no
inflammation
None described

Taxanes (paclitaxel,
docetaxel)

Suramin
Axonal PN

Demyelinating PN

Clinical Features
Symmetric, S-M, large-/
small-fiber PN; autonomic
symptoms common;
infrequent cranial
neuropathies
Predominant large-fiber
sensory neuronopathy;
sensory ataxia

Not reported

Low-amplitude or unobtainable SNAPs with normal
CMAPs and EMG; abnormal
QST, particularly vibratory
perception
Axonal sensorimotor PN; distal
denervation on EMG; abnormal QST, particularly vibratory
perception

Abnormalities consistent with
an axonal S-M PN
Abnormalities consistent with
an axonal sensory neuropathy
with early small-fiber involvement (abnormal autonomic
studies)

Abbreviations: CMAP, compound motor action potential; CSF, cerebrospinal fluid; CVs, conduction velocities; EMG, electromyography; GBS, Guillain-Barré syndrome; NCS, nerve conduction studies; PN, polyneuropathy; QST, quantitative sensory testing; S-M, sensorimotor; SNAP, sensory nerve action potential.
Source: From AA Amato, J Russell: Neuromuscular Disease. New York, McGraw-Hill, 2008.
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