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Objectives
- Identify common neurophysiological patterns underlying 

disorders of movement of peripheral origin.
- Recognize neurophysiological patterns underlying 

peripherally induced disorders of movement.
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Peripheral 
disorders of movement



Corcoran, et al. Mov Disord Clin Pract. 2021; 430:120028

ABG: Chronic, compensated 
respiratory insufficiency 
(appropriate for 4300 m.a.s.l.)



FIBRILLATIONS POSITIVE 
SHARP WAVES

MUSCLE FIBER DEPOLARIZATION

NO MOVEMENT



▪ 76-year-old woman

▪Abnormal flexion of left-
sided fingers 3-to-5

▪ Progressively worsening

▪Attempts to open the hand 
are painful

▪ Idiopathic focal dystonia

▪ Botulinum toxin injections



MUSCLE FIBER DEPOLARIZATION

CRDS

NO MOVEMENT



▪ Precipitants: eating ice cream, 
cold temperatures, exertion 
(“hates gym class”)

▪ Some episodes during 
afternoon naps after playing 
in the park

What else would you look for on 
neurological examination?



ELECTROMYOGRAPHY



MYOTONIC DISCHARGES

▪ Myotonic dystrophy

▪ Myotonia congenita

▪ Paramyotonia congenita

▪ Hyperkalemic periodic paralysis

▪ Acid maltase deficiency

▪ Polymyositis

▪ Myotubular myopathy



MYOTONIC DISORDERS (Non-dystrophic) 

Statland & Barohn, Continuum 2013



Pathogenic heterozygous mutation in 
SCN4A gene (c.3938C>T, p.Thr1313Met) 

→ Paramyotonia congenita

▪ Mexiletine – partial response

▪ Acetazolamide – significant improvement

▪ Trigger avoidance (cold temperature, 
excessive exertion, fruit juice [hyperK+])



MYOTONIA

MUSCLE FIBER DEPOLARIZATION

ABNORMAL POSTURES, 
RELAXATION, STIFFENING

≠ DYSTONIA

≠ PAROXYSMAL KINESIGENIC DYSKINESIA



▪ Weakness

▪ FDIs: left 3/5, right 4-/5

▪ EDCs: left 4-/5, right 4+/5

▪ Absent reflexes in BL upper limbs

▪ No cranial nerves, upper motor neuron 
or sensory abnormalities

REST OF EXAMINATION



NERVE CONDUCTION STUDIES

▪ Motor: Moderate-to-severe axonal 
neuropathy in bilateral upper extremities

▪ Left ulnar (forearm): probable conduction 
block (significant temporal dispersion)

▪ Bilateral lower extremities: Normal

▪ Sensory: Normal



NERVE CONDUCTION STUDIES



ELECTROMYOGRAPHY

▪ Bilateral FDIs and left EDC: 

▪ Moderate-to-severe ongoing 
denervation (3+ fibs/PSWs)

▪ Reduced recruitment of chronically 
re-innervated units (2+ amp, duration 
& polyphasia)





REPETITIVE NERVE 
STIMULATION

ABNORMAL AFTER DISCHARGES → 
PERIPHERAL NERVE 
HYPEREXCITABILITY



CRAMPS

MOTOR UNIT POTENTIALS

POSTURES / STIFFENING

(ABNORMAL RELAXATION)

≠ DYSTONIA

≠ PAROXYSMAL KINESIGENIC 
DYSKINESIA



FASCICULATIONS

MOTOR UNIT POTENTIALS

FAST, SMALL, IRREGULAR FINGER JERKS

≠ MYOCLONUS





MYOKYMIC DISCHARGES

▪ Radiation injury (usually brachial plexopathy)

▪ Guillain-Barré syndrome (facial)

▪ Multiple sclerosis (facial)

▪ Pontine tumors (facial)

▪ Hypocalcemia

▪ Timber rattlesnake envenomization

▪ Occasionally: GBS (limbs), CIDP, nerve entrapments, 
radiculopathy



MYOKYMIA
(DEMYELINATION → DEPOLARIZATION OR EPHAPTIC) 

MOTOR UNIT POTENTIALS

RIPPLING, QUIVERING 

≠ TREMOR



NEUROMYOTONIA

MOTOR UNIT POTENTIALS

RIPPLING, QUIVERING, POSTURES

≠ TREMOR, MYOCLONUS



TREMOR MYOKYMIA



▪ Mild weakness in 
proximal upper limbs

▪ Mild-to-moderate 
weakness in proximal 
and distal lower limbs

▪ Diffuse arreflexia

▪ Distal sensory loss to all 
modalities

REST OF EXAMINATION



Diffuse, markedly 

reduced SNAP 

amplitudes

N.V. > 7

NERVE CONDUCTION STUDIES



NERVE CONDUCTION STUDIES

Diffuse, markedly reduced SNAP amplitudes



Borderline low amplitudes of 

CMAP responses in lower 

extremities.

Diffuse sensory >> motor axonal neuropathy

NERVE CONDUCTION STUDIES



Very chronic neurogenic changes in all regions including bulbar, with little 

ongoing denervation.

ELECTROMYOGRAPHY



Spinal and bulbar muscular atrophy 
(Kennedy’s disease)

PCR amplification and high resolution 
electrophoresis: 44 CAG repeats in one of 
the alleles of the androgen receptor gene 

(normal 11–33)



▪ “Other findings included a fine tremor of the hands when the arms 
were outstretched”

▪ “This man first noted a fine tremor of the hands at age 29”

▪ “A fine rapid tremor of the hands developed”

▪ “Essential tremor was present in some affected and unaffected 
members”

No Videos



No Videos



No Videos



No Videos









Mechanical 

tremor



Reflex 

tremor



“All patients had postural tremor in the forearm and finger muscles at 6–9 
Hz (~ET). No patients had sensory symptoms.”



▪ Phenomenology ≈ ET 

▪ Physiology ≠ ET → Reflex ± mechanical tremor

▪ ET: grouped EMG activity at the same frequency

▪ ET: resistant to perturbations (weight, postural changes)



FASCICULATIONS

MOTOR UNIT POTENTIALS

FAST FINGER / FACE JERKS 
”MINIPOLYMYOCLONUS”

≠ MYOCLONUS

≠ TREMOR



Thank you
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