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ntroduction: Multifocal motor neuropathy (MMN) is a rare, treatable, immune-mediated neuropathy often associated with multifocal

conduction block (CB). The hallmark electrodiagnostic feature is the presence of CB occurring at non-entrapment sites. However, MMN

without CB has also been described and can be diagnosed, even in the absence of CB. Therefore, it is crucial to diagnose and identify MMN
cases without CB, as it is a treatable disorder. Case presentation: We present a case with progressive symptoms of asymmetric distal upper and
lower extremity weakness with no sensory deficits. Intravenous immunoglobulin (IVIG) therapy was initiated, as the patient fulfilled the criteria
for probable MMN, despite the absence of CB. The patient’'s symptoms demonstrated a relative plateau phase in response to IVIG. Although the
patient lost follow-up visits, repeated electrodiagnostic study, conducted 11 years after initial presentation, revealed new CB in nerve segments
that previously did not show any evidence of CB. Conclusion: This case emphasizes the importance of early diagnosis and respectively initiating
early IVIG treatment in MMN, in order to maintain the clinical function. Underdiagnosis of clinically suspected MMN, based on absence of CB, will
result in denial of treatment to potential IVIG responders.
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TOUCH MEDICAL MEDIA

Multifocal motor neuropathy (MMN) is a rare, pure, motor neuropathy characterized by slowly
progressive, asymmetric, predominantly distal weakness, commonly of the upper limbs, and may
cause considerable disability."? Presence of multifocal motor conduction block (CB) at locations
other than common entrapment sites, with normal sensory nerve conduction in the corresponding
segments, is the hallmark of MMN, but some patients with typical MMN have no detectable CB.>*

Although, the pathophysiology underlying CB and other nerve dysfunction in MMN is not exactly clear,
the node of Ranvier and its surrounding structures likely play an important role in MMN.*7 In addition,
clinical response to immune modulation therapy and elevated titers of anti-ganglioside antibodies,
such as immunoglobulin M (IgM) anti-GM1 antibodies in 30-88% of patients with MMN, support an
immune-mediated etiology.> ™

The absence of CB in some patients may represent limitations of electrodiagnostic testing for
identification of CB at very proximal or distal nerve segments.>* It may also represent activity-dependent
CB (ADCB), which is not detectable by routine electrodiagnostic studies. The pathophysiology of ADCB
has been attributed to Na*-K* pump-induced axonal hyperpolarization.™

MMN is a treatable disorder, and intravenous immunoglobulin (IVIG) is currently considered the
standard treatment.”™ The goal of treatment is to reverse the motor CB and limit axonal injury which
can lead to irreversible functional impairment.™ This underscores the need for an early diagnosis and
treatment.” In the setting of an MMN phenotype presentation, it is extremely vital to identify those
patients who don’t have CB as those would show similar response to IVIG treatment.” Moreover, it
has been shown that better long-term outcome depends on early diagnosis and treatment.’®

Case presentation

The patient was a 32-year-old, Hispanic female, who initially presented with progressive loss of hand
dexterity, which resulted in limitations of activities of daily living (ADL). Her symptoms manifested
initially as right-hand weakness, described as inability to hold coins as well as difficulty with
typing and writing. Symptoms progressed to involve the left upper extremity within a few months.
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Table 1: Nerve conduction studies
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2016
Latency (ms) Amplitude (mv) Latency (ms) Amplitude (mv) CV (ms) Area (%)

Median R N<4.4 N>5.0 N>49.0 N<4.4 N>5.0 N>49.0

Wrist 4.2 12.9 3.9 4.6 100.0
Elbow 7.3 12.8 59.6 10.9 1.9 28.0 437
Upper arm N/A N/A N/A 12.7 1.8 41.0 38.4
Ulnar R N<4.4 N>5.0 N>49.0 N<4.4 N>5.0 N>49.0

Wrist 24 12.1 24 8.3 100.0
Below elbow 4.9 121 56.0 5.9 7.2 54.0 89.1
Above elbow 6.7 12.0 61.1 7.9 6.2 49.0 77.6
Tibial R N<5.8 N>4.0 N>40.0 N<5.8 N>4.0 N>40.0

Ankle 5.0 12.7 4.6 9.7 100.0
Pop fossa 13.2 10.8 451 1.4 1.5 47.0 23.0
Peroneal R N<6.4 N>2.2 N>40.0 N<6.4 N>2.2 N>40.0

Ankle 4.7 7.7 4.4 7.3 100.0
Fibula 9.8 7.1 50.9 10.3 4.7 47.0 754
Pop fossa N/A N/A N/A 11.5 4.2 71.0 72.0

CV = conduction velocity; ms = millisecond; mv = millivolt; N = normal; N/A = not assessed; Pop fossa = popliteal fossa; R = right.

Her weakness continued to progress to the point that she had right wrist
drop within 3 months. She reported gait difficulty with slight right foot
drop. She denied pain or sensory complaints. Neuromuscular examination
revealed decrease bulk in the forearm extensors, bilaterally. Manual
muscle-strength testing revealed moderate asymmetric weakness in the
wrist extensors, differential weakness in the finger extensors, and milder
weakness in the wrist flexors, finger flexors, intrinsic hand muscles, and
right ankle dorsiflexors. Deep tendon reflexes were absent in the upper
extremities. Sensory examination was normal. Her overall disability sum
score (ODSS) was 5 (3+2).

Nerve conduction studies (NCS) showed normal compound muscle
action potential (CMAP) distal amplitudes with no evidence of CB in all
tested nerves (Table 7). The proximal upper extremities segments were
not checked. Sensory potentials were preserved. F wave was absent
in bilateral, median, and right peroneal nerves. On electromyographic
examination, slight chronic denervation changes, with decreased number
of functioning motor unit potentials, were noted in the multiple muscles
including the right extensor digitorum communis, right abductor pollicis
brevis, right biceps brachii, left extensor digitorum communis, left biceps
brachii, and the left abductor pollicis brevis. Serum GM1 antibodies were
negative. Serum creatine kinase was mildly elevated.

Based on her clinical presentation, weakness topography, and distribution,
probable MMN was diagnosed, despite the absence of CB and negative
serology. Following a diagnosis, the patient was treated with IVIG, at a dose
of 1 g/kg monthly. She did show a positive response, with improvement in
her ability to do certain upper extremity ADLS, and partial improvement in
her strength. Her ODSS score improved to 3 (2+1).

Patient lost to follow-up for many years, but continued maintenance
IVIG treatment, under supervision of her primary neurologist. On re-
evaluation, 11 years after initial presentation, the patient indicated that

her motor symptoms have partially improved with IVIG, and has been able
to maintain the improvement. She also experienced treatment benefit
wear-off toward the end of the treatment cycle. Neurologic examination
revealed slightly decreased bulk in the right first web space and lateral
thenar area. Manual muscle strength testing showed moderate weakness
in the intrinsic hand muscles and wrist extensors, and mild asymmetric
weakness in the finger extensors and ankle dorsiflexors. Hand-held
dynamometry strength was 11.1 kg in the right hand, and 19.5 kg in the
left hand. Gait was normal except for slight difficulty with walking on right
heel. Upper extremity deep tendon reflexes were decreased but present.
Her ODSS score was 3 (2+1).

Repeat NCS revealed new CB in previously normal segments of right
median and posterior tibial nerves, and probable CB in right peroneal
nerve (Table 1, Figure 7). There was also evidence of axonal loss in the right
median and to alesser degree in the right ulnar and the right tibial nerves,
manifesting as relatively low distal CMAP amplitude, in comparison to
the initial study. Moderate amount of fibrillation potentials, and positive
sharp waves, were noted in the right extensor digitorum communis, first
dorsal interosseous, and abductor pollicis brevis. Chronic denervation
changes, and decreased number of functioning motor unit potentials,
were seen in multiple sampled muscles in the upper extremities and
distal right lower extremity.

Discussion

MMN, a treatable motor neuropathy presents with slowly or stepwise
progressive, asymmetric weakness in the more than one motor nerve
distribution without objective sensory loss and absence of upper motor
neuron signs. The diagnosis of MMN is based on clinical, laboratory
and electrophysiological characteristics. The European Federation of
Neurological Societies/Peripheral Nerve Society has established clinical
and electrophysiological criteria for diagnosis of MMN. Based on these
guidelines, definite CB in one motor nerve is required to diagnose definite
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MMN. Definite CB is defined as negative peak CMAP area reduction on
proximal versus distal stimulation of at least 50%.2

Our patient satisfied the core clinical criteria for MMN (weakness in the
distribution of more than two nerves); however, the initial electrodiagnostic
study revealed normal distal CMAP amplitudes with no evidence of CB.
As the patient’s history and physical examination were suggestive of
MMN, treatment with IVIG was started despite the absence of the typical
electrodiagnostic features. Clinical objective improvement with IVIG further
validated the diagnosis of MMN. Finally, the appearance of new CB in
previously normal segments, years after the initial presentation confirmed
the diagnosis of definite MMN.2 Although there is a possibility that initial
study missed the CB, as proximal upper extremities were not assessed, the
interesting point of this case is the appearance of CB in same segments
that previously did not show any evidence of CB.

Our patient had improvement in both muscle strength and ODSS which
was mainly due to early recognition and initiation of appropriate treatment.

Van den Berg-Vos et al. studied 38 patients with MMN who had never
received IVIG treatment, with a disease duration ranging from 6 months
to 34 years. They showed that patients with a long disease duration had
significantly more severe weakness, disability and electrophysiological
abnormalities than patients with a short disease duration.™

Although the pathology underlying MMN is not well described, the
evidence suggests that demyelination, remyelination, axonal regeneration,
collateral sprouting, and axonal loss do all occur in patients with MMN.#
Progression of MMN and its underlying mechanisms can be evaluated by
means of follow-up electrodiagnostic study.? To our knowledge, long-term
electrophysiological follow-up studies of patients with MMN are limited. In
our case, the electrodiagnostic study revealed significant changes after a
long period of lost follow-up. New definite CB (CMAP area reduction on
proximal versus distal stimulation of at least 50%) was detected in right
median and tibial nerves. This represented an area of newly appearing CB
in previously normal segments. Although, the inherent technical difficulty
of stimulation at the popliteal fossa may account for some degree of
amplitude drop and dispersion in tibial nerve, corresponding weakness
in tibial innervated muscles and absence of CB in the initial study, favor
new true CB. There was reduction in the distal CMAP amplitudes in the
right median nerve and to a lesser degree in the right ulnar and tibial
nerves, when compared with the prior electrodiagnostic study. This likely
indicates ongoing axonal degeneration even as the patient was receiving
maintenance IVIG therapy. This is also supported by the presence of active
denervation and reinnervation changes on electromyographic examination.

These findings are also consistent with what has been reported by Van den
Berg-Vos, describing the occurrence of axonal loss in MMN over the years
despite IVIG treatment.” In this study, they followed up 11 patients with
MMN, who received maintenance IVIG every 1-7 weeks, on average dose

Figure 1: Conduction block in the tibial, peroneal,
and median nerves
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AH = abductor hallucis; APB = abductor pollicis brevis; EDB = extensor digitorum brevis,
Fib head = fibular head; MNC = motor nerve conduction,; Pop fossa = popliteal fossa;
R = right.

of 7-48 g per week, for 4-8 years. Muscle strength improved significantly
within 3 weeks of the start of IVIG treatment, and was still significantly
better at the last follow-up than before treatment, but it decreased slightly
yet significantly during the follow-up period. The electrodiagnostic study
was performed before treatment and each year during IVIG maintenance
treatment. They suggested that IVIG “favorably influences the mechanism
of demyelination and remyelination or reinnervation, but axonal 10ss
cannot be prevented.”” However, Vucic indicated that higher doses of
maintenance IVIG treatment for many years can prevent both clinical and
electrodiagnostic worsening.z

Conclusion

MMN is a rare, treatable neuropathy, but good long-term outcome is
dependent on early treatment. It is therefore important to diagnose
MMN and differentiate it from other conditions. The clinical presentation
of MMN can mimic several neurological conditions, including those with
poor prognoses, such as motor neuron disease. Serological evidence of
anti-GM1 antibodies and electrodiagnostic findings of CB are helpful
diagnostic clues for MMN, but not always present. Importantly, MMN
patients without CB can demonstrate similar robust response to IVIG, hence
early diagnosis and initiation of IVIG treatment is crucial.

In summary, our case illustrates the following important points, known
about MMN:

e the importance of diagnosing MMN even without CB, when the clinical
history and pattern of motor findings suggest the diagnosis and initiation
of early immunoglobulin therapy;,

e |t also indicates that CB can appear many years later, despite patients
showing positive response to the treatment;

o it illustrates the slow, progressive nature of the disease, as evident by
progressive axonal loss; and

e more importantly, had treatment been denied because of absence of CB
on the initial study, her course would have been significantly different
with development of fixed irreversible axonal loss and resultant muscle
weakness and atrophy. Q
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