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Multifocal Motor Neuropathy

Gareth J. Parry

In 1985, Parry and Clarke (1) described a predominantly
motor disorder with weakness, atrophy, cramps, fascicu-
lations, and preserved tendon reflexes. Sensory symp-
toms were minimal without objective sensory loss. On the
surface, these findings resembled motor neuron disease
(MND), but the similarity was superficial; certainly the
disorder should not have been mistaken for amyotrophic
lateral sclerosis (ALS). The disorder differed from MND
in the electrodiagnostic finding of multifocal motor con-
duction block (MCB). Multifocal motor neuropathy
(MMN), as it is now known, is rare but has stimulated
considerable discussion because it is treatable, whereas
most cases of MND are not. It has also highlighted the
difficulty in defining conduction block, particularly in
chronic denervation, and has resulted in attempts to
establish better criteria for the definition of conduction
block. Parry and Clarke (1,2) first emphasized the strik-
ing motor predominance and pointed out the resemblance
to MND, but Lewis et al. (3) had previously described a
similar disorder with strikingly multifocal slowly evolv-
ing neuropathy that differed from MMN in the finding of
significant sensory abnormalities. It is likely that these
disorders are pathogenetically identical and may both be
variants of chronic inflammatory demyelinating polyneu-
ropathy (CIDP).

CLINICAL FEATURES OF MULTIFOCAL
MOTOR NEUROPATHY

The essential clinical feature of MMN is slowly pro-
gressive weakness that is strikingly multifocal. It is local-
ized to individual peripheral nerves, which is in contrast to
the pattern in MND that is myotomal. It is nearly always
accompanied by muscle wasting that may be severe with
other muscles normal in bulk despite severe weakness,
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another feature that distinguishes MMN from MND.
Cramps, fasciculations, and myokymia also occur (4).
MMN has a predilection for the arms whether it begins
there or spreads there from the legs. Weakness of cranial
muscles has been rarely reported: One patient had wide-
spread bulbar weakness after almost 20 years of slowly
progressive limb weakness (5) and the other presented with
hemiatrophy of the tongue (6). Respiratory muscle
involvement is equally rare. One patient had tachypnea
after several months of severe quadriparesis without overt
respiratory failure (7), whereas another died of respiratory
failure (5). Although conduction block may be found at
almost any site along the length of an affected nerve, the
resulting weakness is usually most severe distally. There
can be palpable enlargement or tumorlike swellings of the
nerve corresponding to sites of conduction block (8-10),
which appears on magnetic resonance imaging as areas of
high T2 signal and gadolinium enhancement (10,11).
Subtle clinical sensory abnormalities are common.
Patients with MMN (2,7,12—14) can have sensory abnor-
mality, such as numbness or paresthesia, with or without
objective sensory loss, especially late in their course.
Hypo- or areflexia in severely weak atrophic muscles is
common, but reflex loss in normal or minimally weak
muscles also occurs, suggesting involvement of afferent
fibers from muscle spindles. The sensory abnormalities
suggest that MMN is a predominantly motor form of CIDP.
MMN typically begins in the third to fourth decade;
however, childhood and elderly cases also occur. The pro-
gression is typically so slow that patients may not recall
when the weakness first began. (One personal patient was
unaware of bicep involvement despite profound weakness
and wasting, and he unwittingly used trick movements to
flex his elbow.) Patients usually remain ambulatory and
functional even after years of progression. Another per-
sonal patient had weakness for 20 years at the time of
diagnosis of MMN and remained functional 10 years
later. Progression may be subacute (7), resulting in quad-
riplegia (4,7). Two fatal cases, including one reported in
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the literature (5) and one personal patient, died after more
than two decades of progressive weakness.

The similarities of MMN and MND have been exagger-
ated with resulting uncertainty as to the number of ALS
patients that prove to have MMN. Lange et al. (15) found
MMN in 6% of patients with the clinical diagnosis of
MND, but in my experience it is far less common. The dif-
ferences between the two disorders outweigh their similar-
ities. MMN should never be mistaken for ALS, even on
purely clinical grounds for five reasons. First, bulbar
involvement, which is common in ALS, is extremely rare
in MMN. Second, Babinski and Hoffman signs, clonus,
and frank spasticity are not encountered in MMN, although
the finding of preserved tendon reflexes in limbs with
weak, atrophic, and fasciculating muscles certainly raises
the specter of upper motor neuron involvement. Third,
severe weakness without wasting is a feature of MMN but
never MND. Fourth, the weakness progresses slowly over
years and decades in MMN and is rarely fatal, as compared
with ALS in which death supervenes usually within 3 to 5
years of diagnosis. Fifth, weakness in MMN conforms to
the distribution of individual peripheral nerves, whereas in
ALS it is myotomal or upper motor neuron in type. Despite
these substantive differences, weakness, atrophy, fascicula-
tions, cramps, preserved reflexes, and a paucity of sensory
abnormalities are common to both disorders. In addition,
rare cases involve bulbar muscles and progress rapidly and
individual deficits may become confluent, masking the
conformity to a peripheral nerve distribution. Such cases
require detailed electrodiagnostic studies to distinguish
MND from MMN.

ELECTROPHYSIOLOGIC STUDIES
Electrodiagnosis in Multifocal Motor Neuropathy
Motor Nerve Conduction Studies

The diagnosis of MMN relies on the findings of motor
nerve conduction studies (Fig. 1). The electrophysiologic
sine qua non is focal or multifocal conduction block, con-
fined to motor axons (2,13). Sensory conduction is nor-
mal, both distal to and through nerve segments with
severe or complete MCB. The latter is most often found
in forearm and distal nerve segments but can occur at any
level (2,12—-14,16). It can be seen at multiple sites along
the length of a single nerve (7). Distal motor latency and
F-wave latencies may be normal or prolonged (17). Con-
duction block is usually severe (11) and may be complete
(14). Maximal conduction velocity through blocked seg-
ments is severely slowed when measured over short seg-
ments. However, conduction slowing over longer lengths
of nerve when evaluated by conventional nerve conduc-
tion studies is less severe, and the velocity may even be
normal (2,7), suggesting that the slowing is highly focal.
Krarup et al. (14) confirmed this by stimulating at multi-
ple closely spaced sites along the nerve, showing that
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FIG. 1. The motor nerve conduction studies in the musculo-
cutaneous nerve show severe conduction block between
axilla and supraclavicular fossa (upper tracing). After treat-
ment with several courses of high-dose intravenous
immunoglobulin, there is partial resolution of the conduction
block. (From Ref. 11, with permission.)

conduction slowing and block was confined to segments
of 3 to 10 cm in length.

Sensory Nerve Conduction Studies

Sensory conduction is normal in MMN. Parry and
Clarke (2) evaluated sensory conduction by means of
ascending compound sensory nerve action potentials and
somatosensory evoked potentials, which were normal
despite more than 90% MCB; however, others found
somatosensory evoked potential abnormalities in the face
of normal distal sensory conduction (18). Krarup et al.
(14) showed that the decline of the sensory nerve action
potential amplitude across segments of severe motor
block was no different from controls. In one case, sensory
conduction proceeded normally despite complete motor
block. Abnormalities of quantitative sensory testing have
also been seen (19).

Electromyography

Needle electromyography shows denervation in weak
and wasted muscles in MMN. Fibrillation activity is






