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Motor neuropathy is manifested by weakness, wasting,
fasciculation, and normal sensations; thus, it resembles
motor neuron disease (MND) clinically (1-3). It can be
generalized or involve one or more individual nerves,
with acute, subacute, or slowly progressive onset. Motor
nerve axons are primarily affected, not the perikaryon.
Motor neuropathy is often immunologically mediated
and, in contrast to MND, may respond to immunosup-
pressive therapy.

Laboratory investigations can aid in the diagnosis of
motor neuropathy and provide clues as to its etiology.
Electrophysiologic studies often reveal conduction abnor-
malities, including conduction block. Serologic studies
may reveal high titers of anti-GM1 or GDla ganglioside
autoantibodies often in association with an IgM parapro-
tein. This chapter review aspects of motor neuropathy due
to monoclonal gammopathy.

CLINICAL FEATURES

Motor neuropathy begins at almost any age from the
second to eighth decade, with a predilection for men. The
neuropathy can be generalized or involve only one or sev-
eral nerves, and is frequently asymmetric. The arms are
more frequently involved than the legs (4,5), and unlike
MND, bulbar involvement and respiratory failure rarely if
ever occur (6,7). It is usually slowly progressive, some-
times over 20 years or more (7,8). Deep tendon reflexes
may be absent or hypoactive but are sometimes active in
weak and wasted limbs (9-11); Babinski signs are never a
feature of motor neuropathy, and myokymia rarely occurs
(12,13).
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ELECTRODIAGNOSTIC STUDIES

In both motor neuropathy and MND, electrophysio-
logic studies show reduced compound motor action
potentials (CMAP) amplitudes, with fibrillation and fas-
ciculation activity, and long duration neurogenic motor
unit potentials on needle electromyography consistent
with axonal degeneration and denervation. There may be
associated demyelinating features that help distinguish it
from MND, including slowing of motor nerve conduction
velocities, prolongation of distal motor and F-wave laten-
cies (into a demyelinating range), temporal dispersion, or
motor conduction block. Some patients with motor neu-
ropathy exhibit minimal electrical abnormalities in life
and thus may be difficult to diagnose.

Multifocal demyelinating neuropathy with persistent
conduction block was first described electrophysiologi-
cally in 1982 by Lewis et al. (14) among several patients
with chronic sensorimotor demyelinating polyneuropathy
characterized clinically by mononeuritis multiples and
electrophysiologically by persistent multifocal conduc-
tion block. In 1985, Parry and Clark (15,16) described
several patients with a syndrome resembling MND, but
with multifocal motor conduction block and normal sen-
sory conduction. Persistent motor conduction block is
one feature that unequivocally identifies a patient as hav-
ing a neuropathy, although its demonstration may be tech-
nically difficult. Paranodal and internodal demyelination
increases the transverse capacitance and reduces the
resistance at the internode. This increases outward leak-
age current, increasing the time the internal longitudinal
current must flow to generate an impulse at the next node
of Ranvier. If the transverse current leakage is excessive,
not enough current may be available to depolarize the
next node of Ranvier and the impulse blocks (17,18). The
demonstration of a drop in the CMAP \amplitude from
proximal to distal stimulation is insufficient by itself to
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conclude the presence of conduction block because simi-
lar findings can result from submaximal stimulation
along sites where the nerve trunk is deep to the skin such
as at Erb’s point (19). Interphase shift and cancellation of
the negative phase of the motor unit action potential with
the positive phase of another motor unit potential also
results in significant drops in amplitude, particularly with
chronic partial denervation. There is no definitive con-
sensus as to the required amplitude or area loss for the
block in multifocal motor neuropathy (MMN), with pub-
lished figures ranging from 20 to 50% (4,5,13,20-26).
However, an amplitude loss of up to 41% and area loss of
29% can be seen in normal subjects (27). Computer mod-
eling indicates that temporal dispersion can result in a
drop in amplitude of greater than 50%, but a drop in the
area of greater than 50% is due to conduction block (28).
The analysis of short nerve segments is most helpful in
demonstrating conduction block because a gradual
change in amplitude is also likely to be caused by tempo-
ral dispersion (29).

Motor conduction block may be verified by comparing
the partially blocked CMAP with the surface-recorded
potential obtained during maximal volitional effort. This
is accomplished by triggering on the largest peak of the
recruitment pattern during maximal effort (30). If the
volitional summated potential is larger than the proximal
CMAP, than true conduction block has not occurred and
the reduced proximal amplitude may be due to submaxi-
mal stimulation.

Patients with motor neuropathies, diagnosed by pres-
ence of conduction block or elevated titers of anti-GM1
antibodies, frequently exhibit other conduction abnor-
malities. In nine patients with motor conduction block,
the only features of demyelination were seen in the same
or other nerves: temporal dispersion in five, slowed
motor conduction velocity in seven, and prolonged distal
motor latencies in four; all had prolonged F waves in at
lease one nerve (21). In a study of 16 patients with MMN
including 9 with elevated anti-GM1 antibodies and 5 with
motor conduction block, 15 patients had other features of
demyelination: 5 had prolonged distal latencies, 7 had
abnormal temporal dispersion, 8 had prolonged F waves
not explained by distal slowing, and 13 had conduction
velocity slowing. Eight patients had at lease one nerve
with pure axonal features but had other nerves meeting
demyelinating criteria. The one patient that did not meet
formal criteria for demyelinating neuropathy instead had
a prolonged F-wave latency and a 31% drop in the
median CMARP area across the forearm. Two thirds each

of patients treated with intravenous immunoglobulin

(IVIg) with or without conduction block improved (31).

Sensory conductions across the site of motor conduc-
tion block should be normal (16,26), but that generally
requires special techniques to ensure that pure motor con-
duction is present (32,33).

PATHOLOGIC STUDIES

Nerve biopsy can be helpful in supporting the diagno-
sis of motor neuropathy. Noninflammatory demyelina-
tion was seen at the site of conduction block in two
patients with anti-GM antibodies (34). Similar findings
were seen in the peripheral nerves of other patients,
although not at the site of conduction block (22,35). IgM
deposits at the nodes of Ranvier were seen in the neural
nerve of a patient with MMN and anti-GM1 antibodies
(23); however, other reported cases were normal (25,36)
or showed minimal abnormalities (36,37). Obturator
motor nerve biopsy shows increased regenerative clus-
ters of small myelinated fibers in comparison with those
with MND (35).

There is limited postmortem data of patients with
motor neuropathy; however, four patients (24,38-40)
with a lower motor neuron syndrome resembling spinal
muscular atrophy (SMA) were studied at postmortem
examination. One patient with motor neuropathy and an
IgM monoclonal gammopathy without known conduc-
tion block or elevated GM1 titers was reported by Row-
land et al. (38). There was central chromatolysis of ante-
rior horn cells accompanied by severe loss of nerve fibers
in the ventral roots. Another patient with motor neuropa-
thy and an IgM polyclonal gammopathy, in addition,
showed endoneurial perivascular lymphocytic infiltration
(39). A third patient with elevated anti-GM1 antibodies
revealed immunoglobulin deposits on myelin sheaths
with predominant involvement of the anterior roots,
explaining the lack of correlation between the presence of
distal conduction block and the distribution or severity of
weakness (24). A fourth patient with motor neuropathy
without anti-GM1 antibodies or conduction block had
perineurial perivascular mononuclear inflammation in
peripheral motor nerves (40).

Nonetheless, the differentiation of motor neuropathy
from MND may be difficult even after extensive evalua-
tion. Clinical features that may distinguish motor neu-
ropathy from MND include the multifocal or asymmetric
involvement, and prolonged time course. Electrophysio-
logical may show persistent multifocal conduction block
(16) or other signs of demyelination on electrophysio-
logic studies (21,31). High titers of anti-GM1 and anti-
GDla antibodies often seen in motor neuropathy are
rarely found in MND (11,41).

Motor neuropathy may also be difficult to distinguish
from motor forms of CIDP and, as discussed in Chapter
15, both respond to immunosuppressive therapy (42).
Unlike CIDP, however, motor nerve velocities in motor
neuropathy are normal between regions of block as are
sensory conduction studies, and the cerebrospinal fluid
(CSF) protein is not commonly elevated. Corticos-
teroids are frequently helpful in CIDP but not in MMN
(43-45).






