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ABSTRACT

Multifocal motor neuropathy is an immuneediated neuropathyThe clinical presentatiois
typically dominaéd by wasting and weakness. We descfie cases presenting with prominent
cramping resembling primary movemendisorder All cases had featured focal motor conduction
block on neurophysiological studieshe involuntary movements resolvedahfour patients
following treatment with intraw@ous immunoglobulinThe case presentedhighlight an unusual
presentation of multifocal motor neuropathy amiphasise that peripheral nerve pathology can
present withmavement disordemimicking central nervous systesiseaseFurthermore, the

movement disorder appears to be particularly sensitive to staheaagy
INTRODUCTION

Multifocal motor neuropathy (MMN) is a rare immunediated neuropathy, typically presenting

with asymmetricaland slowly progressivélistal uppe limb wasting and weakness without sensory
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abnormalities A definitive diagnosis requires demonstration of focal motor conduction block
neurophysiological studiesith normal sensory nerve conduction across the l&sitwe disorder is
associated witlisM1 antibodies in approximately 5086 cases but thpathogenic rol®f such
antibodiesalong with themechanism o€onduction block remains uncléa€ramp fasciculationand
hypertrophyare weltrecognizedtlinical featuredut prominent spasm and twitching mimickiag
primary movement disordéas not been described. We predent cases of MMN presentingith
unusuafocalmovemend, which we describe as pseudodystoriimaddition we discusghe spectrum
of involuptary.mevementthatmay be associated wifferipheral nerv@athologyalong with pssible

mechanisms.

CASE REPORTS

Clinical characteristics of presented casesammarized in Table 1.

Casel

A 26-yearold female presented witn3-monthhistory of involuntary movement of the right hand
with recurrentflexor spasm othewrist and fingers with intermitteijg¢rking movementgVideo 1).

The movements accurred both at rest and with aclibare wagossible weaknegsf thumb
abductionbutassessment of strength was limited due to continuous movements of the hand. There
were nosensery. abnormalitiedleurophysiological studies revealed focal motor conduction block in
the forearmssegment of the right median nerve (Fige Sensory andther motor studies were
normal.Needle electromyography demonstraftesticulationsand norrhythmic grouped discharges
of normal motor units imbductor pollicis brevis (APB) and flexor pollicis longus (FPAnti-
ganglioside antibodies were negatifediagnosis opossibleMMN was made and she received
treatment with intravenous immunoglobu(ivlg). Involuntary movements and neurophysiological

abnormalities resolved completely within three momthseatmentVideo 1 and FigurelB).

Case2

A 35-year-old female presented withl®2-monthhistory of weakness of the right hand associated with
painful cramping, twitching and spasf¥ideo 2), which would often wake her from sleéfhe

cramping preceded the weakness by several yleaaddition, theravas weakness of right ankle
dorsiflexion and right toe extension. The sensory examination was normal. Neurophgalologi
studies revealed proximal conduction blackolving the median nerves bilateralind the right ulnar
nerve(Figure 1E).The lower limb compound muscle action potential amplitudese preserved
suggesting conductidslock proximal to the fibular head on the basis of neurogenic recruitment and
motor cortex stimulatiostudies Sensory studies including somatosensory evoked responses were

normal. Needle electromyography showed fasciculation, myokymic discharges as weati@s cra
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dischargeén APB, FPLand ulnar finger flexotsSerum was positive for arBM1 antibody IVIg
was commencedith partialimprovemenin muscle poweandresolution of involuntary movements

althoughthe patienexperiencesild muscle twitching in the week befonernext 1VIig dose is due

Case3

A 51-yearold.female presented witn2-yearhistory of cramps in the right hand, particularly
affecting theltumb and indefinger, whichwould often curl downln addition, there wasccasional
cramping; of:.the left handClinical examination revealadeaknes®f APB, FPL, abductor digiti
minimi (ADM)_and first dorsainterosse(FDI) bilaterallywith no sensoryabnormalities.

Neurophysielogyrevealedocal motor conduction block in the forearm segment of the median nerves

bilaterally (Figure®1C and 1D) and borderline conduction block of the right ulnar nerve above the
elbow Sensory studies including somatosegsroked responses were normilkeedle
electromyographglemonstratedeurogenic recruitment wittasciculations and higfrequency
dischargeén APBandFDI without evidence of active denervatioAnti-ganglioside antibodies were
negativeat the time of diagnosis, but a repeat sarttpleeyears later was positiier anttGM1 IgM
antibodies Crampingand weaknesisnprovedaftercommencemendf 1VIg, butrecurred whetVig

dosingfrequency wancreasedrom four to five-weekRy.

Caset

A 59-yearoldumale presented withGamonthhistory of dystonic posturing of the left hand with ulnar
deviation of«digis 111-V andthewrist. On examination, there was moderate weakness dfdfand
ADM. The sensory examination was normal. Nerve conduction stelesnstratededuced
persistence;of left medianwave responses and absent left ulnaradve responsesith normal
compound muscle action potential amplitudes and sensory stNdiedle electromyography revealed
fasciculation potentials in APB and ADM anthrkedly reduced recruitment in ulAanervated
musclesas well'as mild reduction in recruitment ilPB. In the context of normal compound muscle
action potential amplitudes and significant weakne$s€XdfandADM, the finding were in keeping
with proximal conduction blockSerum was positive for anM1 IgM antibodies. Pseudodystonia

and muscle power improved following treatment with IVIg.

DISCUSSION

While mavement disorders are primarily classified as disorders of the central nervous Hysteor
cases describdaghlight that peripheral neryeathologymay also be associated with prominent
involuntary movement#hich may dominate the clinical presentat@md be difficult to differentiate
from central disease procesdesoluntary movementsan be seen in a variety péripheral
disordersncludingimmunemediated neuropathiggeripheral nerve hyperexcitabilisyndromes,

following peripheral traumand postirradiation plexopathy
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Although the precise mechanisms for abnormal movements in peripheral nerve disedse r
elusive, they are likely to be multifactorial and to vary between different diseasspesSuch
movements may result froactivation of peripheral nerve fibecausingspontaneous impulse
generatiordue to motor fiber hyperexcitabilityhich may manifest asramping, focal spasms, or
twitching withssemirhythmicanovements. Furthermor®ssof or disruptionto afferent pathways
due to abnormal sensory inpuay secondaly leads to abnormal movemergsch agremor and

pseudoathetosis:

In thecase presentedabnormamovements were unusual and strikingd may have been confused
with dystoniaer,ether central disease processes, such as chorea or atfigigisenomenology in
Case 1 with'the appearance of slow writhing movements, could easily have been mistaken fo
athetosis. However, when the phenomenology is examined closely, it is apparent ¢hiataher
element of sustained posturing in all cases, which isomdistent with chorea or athetosis.
Furthermore, in all casesomponents of the movements are segmental and in the distribution of one
or more peripheral nerves with demonstrable motor conduction block on neurophyaidgagices,
although they progress in Cases 1 and 2 into widespnaadleinvolvement and fist formatioror
example, Video 1(00:4501:15) demonstratesitial movements involving FPL, APB, and flexor
digitorum profundugll) prior to flexion of digits 11}V followed byfist closure and wrist flexion. This
phenomenolegy suggeststial median, followed by ulnasndsubsequent widespread muscle
involvementAlthough ulnar nerve conduction studies were normal, there may have b&engr

pathology involving the ulnar nerve not demonstrable on standard nerve conduction studies.

Other features which may support a peripheral generator and argue against dysiafgsthe

absence of specific triggers (such as writing in the case of writer's cramp), the presenveroénts

at rest and lack of improvement with sensory tricks. Furthermore, in Cas@mnents occurred

during sleep. This would provide an argument against dystonia, which typicalppders during

sleeg. This featue was not reported in the other cases, but is an important aspect to elucidate in the

clinical assessment as it may refine the differential diagnosis.

Thepresence oélectrophysiological manifestations of peripheral nerve hyperexcitagsilith as
faziculations, myokymiagcontinuous motor unit activity and cramp potenjialsd evidence of
conduction blockni all cases along with the presence of segmental movemeaiamination
supports a peripheral procasslerlyingthe primary aetiologyHowever,both videos demonstrate
prominent cramping with synchronized movements of fist closure and wrist fl&iemmechanism
of sustained contraction and synchronized activation of multiple muscles isaimdevidence

suggests that there is substantial slarentral input to the motoneuron pools innervatiedinger
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musclesand hence central modulation through peripheral feedback may play a role. Furthérenore,
interdependence of finger movements is affected by biomechanical factors, suclinasigend

interconnections, which may also be a contributing factor

Although itjisacceptedhat involuntary movements may oceaMMN, why the peripheral nerve
becomes hyperexcitabigunclear and the precise source of ectopic activity remeidsfined The
most plausible hypothesis stems from results of nerve excitability studies whiggssug
hyperpolarisation.in the nerve just distal to the site of conduction .diocés beeproposed that
depolarisatiorat the lesion site leads to sodium influx into distal axon resulting in overactivity of
the Na+/K pumpawith juxtaposed lengths of depolarised and hyperpolarised axonal membrane

leadng to ectepic/dischargés

Abnormal movements in the form aidal dystonia have aldmeen described following peripial
traumaand nerve injur@and may be related to central modulatiand reorganization following
interruption to afferent sensoiryput. “Jumpy stump” is a term that has been used to describe jerking
movements of a stump developing after limb amputaBasttraumatic tremor has also been

reportedwith neurophysiological studies in one case supporting a peripheral geherator

Tremor inassociation wittperipheral neuropath§fneuropathic tremd) has been associated with
hereditary andmmunemediatecheuropathiesncluding Guillain-Barré syndromechronic
inflammatory*demyelinating polyneuropattMN and in particular, IgM paraproteinaemic
neuropathy, in whicklremor occurs ip to 80% ofatient§. The underlying pathophysiolody
likely to bedriven by delayed and desynchronized sensory, inithtimpairment ofcentral
modulation through theerebellum and its pathwgy. Furthermore, i certainsubgroupf chronic
inflammatory demyelinating polyneuropatitifie cerebellum may be a direct immune target

contributing to tremd?.

Pseudoathetosimay be seerin peripheral neuropathies and ganglionopathies, as well as posterior
column pathologyln contrast taremor which is likely to result from slowed sensory conduction with
desynchronisatiorpseudoathetosigpresentamore severéorm of sensory dysfurion with
deafferentation and loss of sensory ingug to neuronal loss or conduction block aeglls from

failure to'maintain sustained motor output and muscle contraction
Tremor associated with inflammatory and paraproteinaemic neuropathiesaeedefractory to

immunomodulatory treatmeatthough it may fluctuate with disease actifityr contrast, hefocal

movement disordem@ssociated with the four casSMMN presentedn this seriesvere exquisitely

This article is protected by copyright. All rights reserved



O 00 N o U A W N B

W W W W W W W N N NN NNDNNDNNNNR R R R R B R R Rp g
O U1 A W N B O O W N O U B W N B O W 00N O U B W N B O

sensitive to IVIg therapgupporting aapidly reversiblefunctionalmechanisnsuch as antibody

mediated ion channel blockade

CONCLUSION

Although movement disorders are usually of central origgnipperalnerve disordershould be
includedin thesdifferential diagnosig\ssessment fa¥iIMN should beconsideredparticularly when
movementare focal segmented and in the distribution of one or more peripheral ne@uas

experience suggests that pseudodystonia associated withi®Mghly responsiveo IVIg therapy.
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Figure 1. Neurophysiology

Figure legend:i:Nerve conduction studies. Case 1: focal motor conduction block in the
forearm segment of the median nerve (A) with resolution following treatment with
intravenousdmmunoglobulin (B). Case 3: bilateral conduction block in the forearm segment
of the median,nerves (C and D). Case 2: proximal conduction block between Erb’s point and
the axilla (E).

W: wrist; E: elbow; A: axilla; EP: Erb’s pointlVIg: intravenous immunoglobulin; APB: abductor

pollicis brevis a =lamplitude; A = negative peak area; d = negative peak duration

Video 1

Video legend: Case 1: Flexor movements start in the thumb and finger in a median nerve
distribution and then progressively involve all the fingers and wrist in a cramping fashion with
later ulnar nerve involvement. In the second part of the video, involuntary movements have

dramatically*resolved following intravenous immunoglobulin therapy.

Video 2

Video legend: Case 2: Video demonstrating semi-rhythmic twitching of digits with
abduction and flexion movements. This is followed by flexor spasm of the wrist and fingers of
the hand. The patient tries to extend the fingers to reduce the amount of pain she is

experiencing.
Table 1. Clinical Characteristics

RUL: right upper limb; LUL: left upper limb; RLL: right lower limbVIg: intravenous

immunoglobulin
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