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Definition

Myoclonus is a sudden brief                  

(20–250 ms) contraction                        

(positive myoclonus)

or interruption of tonic muscle 

contraction (negative myoclonus)     

inducing a simple jerky 

movement of body part



Myoclonus

 Pathological myoclonus has a lifetime 

prevalence of 8·6 cases per 100 000 

population

 Symptom of a broad range of 

neurological and systemic diseases

Djik et al, 2015



Myoclonus Generators



Diagnosis

 Clinical diagnosis

 Electrophysiology:

➢ Distinguishing myoclonus from other 
involuntary movements in complex cases

➢ Determining Myoclonus Generator



Neurophysiology

Polymyography and accelerometry



Neurophysiology

EEG-EMG Polygraphy

Somatosensory evoked potentials  



Diagnosis

Myoclonus Jerk



Myoclonus or not myoclonus ? 

Tics



Myoclonus or not myoclonus ? 

Dystonia



Myoclonus or not myoclonus ? 

Chorea



Myoclonus or not myoclonus ? 

Cotical

« tremor » 

= Cortical 

Myoclonus

Termsarasabet al, 2015



Polymyography

Myoclonus

Tremor

Apartis, 2013



Myoclonus or not myoclonus ? 

Psychogenic



Psychogenic jerk

Apartis et al, 2016

Bereitschafts potential 



Myoclonus

Distribution
Mode of 

presentation

Anatomical 

Source
Etiology

Focal

Segmental

Multifocal

Generalized

Rest

Action

Reflex

Posture

Cortical

Subcortical

Spinal

Peripheral

Physiologic

Essential

Epileptic

Symptomatic



Anatomical Source

Cortical

Subcortical

Spinal

Peripheral

Focal 

Multifocal

Generalized

Brainstem

Basal 

Ganglia

Focal = Palatal myoclonus/Tremor

Multifocal

Generalized axial =brainstem 

reticular myoclonus

Focal or segmental 

Axial = propriospinal

Focal

Spontaneous

action-induced

stimulus-sensitive

Spontaneous

stimulus-sensitive

Spontaneous

action-induced

Spontaneous

stimulus-sensitive

Spontaneous

action-induced



Etiology

Physiologic

Hypnic jerks

Anxiety-induced

Exercise-induced

Hiccough

Benign infantile myoclonus

with feeding

Essential

No known cause other than

Genetic and no other gross

neurologic deficit

Hereditary/Sporadic

Epileptic

Seizures dominate and no 

encephalopathy, at least initially

Symptomatic

Progressive or static

encephalopathy dominates



Myoclonus or not myoclonus ? 

14-year old

Onset : 11-year old

Right focal tonic-clonic

seizures 

Rare grand-mal seizures

Normal neurological exam



Myoclonus

Distribution
Mode of 

presentation

Anatomical 

Source
Etiology

Focal

Segmental

Multifocal

Generalized

Rest

Action

Reflex

Posture

Cortical

Subcortical

Spinal

Peripheral

Physiologic

Essential

Epileptic

Symptomatic



Epileptic Myoclonus



Epileptic myoclonus

Interictal

spike

Myoclonic

jerk

Rhythmic

repetition

Epilepsia

partialis continua

Local

spread

Jacksonian

seizure

2nd

generalization

Grand mal

tonic-clonic

seizure



Epileptia partialis continua

Rasmussen’s encephalitis



Myoclonus or not myoclonus ? 

Myoclonus

Rittweger et al, 2014 



Myoclonus

Distribution
Mode of 

presentation

Anatomical 

Source
Etiology

Focal

Segmental

Multifocal

Generalized

Rest

Action

Reflex

Posture

Cortical

Subcortical

Spinal

Peripheral

Physiologic

Essential

Epileptic

Symptomatic



EEG-EMG polygraphy : Cortical myoclonus



EEG-EMG polygraphy :

 jerk-locked back averaging (JLBA)

Cortical myoclonus



Cortical myoclonus

 Giant SEPs



Focal cortical myoclonus

Interictal

spike

Myoclonic

jerk

Rhythmic

repetition

Epilepsia

partialis continua

Local

spread

Jacksonian

seizure

2nd

generalization
Grand mal

tonic-clonic

seizure

Focal cortical 

myoclonus

Spontaneous

Action-induced

Stimuli

Visual

Noise

Touch

Stretch

Action

Reflex



Focal Cortical Myoclonus

 Stroke 

 Tumour

 Encephalitis

 Trauma

 Hepatic encephalopathy

 Subarachnoid hemorrhage

 Idiopathic



Cortical Myoclonus

Progressive multifocal leukoencephalopathy

CSF PCR  

JCV +



Spinal focal myoclonus

Allen et al, 2013

EEG was normal  

Brain MRI was normal



Spinal focal and segmental myoclonus

 Trauma
 Inflammation
 Infection
 Demyelination
 Tumor
 A-V malformation
 Surgery
 Spondylitic myelopathy
 Spinal-anaesthesia



Myoclonus or not myoclonus ? 

Myoclonus

Mariani et al, 2017



Myoclonus

Distribution
Mode of 

presentation

Anatomical 

Source
Etiology

Focal

Segmental

Multifocal

Generalized

Rest

Action

Reflex

Posture

Cortical

Subcortical

Spinal

Peripheral

Physiologic

Essential

Epileptic

Symptomatic



Axial myoclonus Anatomical Source

Cortical

Subcortical

Spinal

Peripheral

Focal 

Multifocal

Generalized

Brainstem

Basal 

Ganglia

Focal = Platal myoclonus/tremor

Multifocal

Generalized axial =brainstem 

reticular myoclonus

Focal or segmental 

Axial = propriospinal

Focal

Spontaneous

action-induced

stimulus-sensitive

Spontaneous

stimulus-sensitive

Spontaneous

action-induced

Spontaneous

stimulus-sensitive

Spontaneous

action-induced



Brainstem Reticular myoclonus

 Sensistivity to auditory stimuli

 Two types :

Exaggerated Startle/Hyperekplexia:

Evoked by noise, light or sensory stimuli

to the mantle area

Spontaneous jerks not prominent

Reticular reflex myoclonus

Sensitivity is greater over the limbs

Spontaneous jerks are common                                     



Brainstem Reticular myoclonus

Exaggerated Startle/Hyperekplexia

c896 G > A mutation in GLRA1

Mariani et al, 2017



Propriospinal myoclonus



Polymyograph recordings

Propriospinal myoclonus Brainstem reticular myoclonus



47-year-old, Chronic alcoholism



Myoclonus

Distribution
Mode of 

presentation

Anatomical 

Source
Etiology

Focal

Segmental

Multifocal

Generalized

Rest

Action

Reflex

Posture

Cortical

Subcortical

Spinal

Peripheral

Physiologic

Essential

Epileptic

Symptomatic



Multifocal Myoclonus

Cortical

Subcortical

Spinal

Peripheral

Focal 

Multifocal

Generalized

Brainstem

Basal 

Ganglia

Focal = Platal myoclonus/tremor

Multifocal

Generalized axial =brainstem 

reticular myoclonus

Focal or segmental 

Axial = propriospinal

Focal

Spontaneous

action-induced

stimulus-sensitive

Spontaneous

stimulus-sensitive

Spontaneous

action-induced

Spontaneous

stimulus-sensitive

Spontaneous

action-induced



Multifocal and generalized cortical myoclonus

Interictal

spike

Myoclonic

jerk

Rhythmic

repetition

Epilepsia

partialis continua

Local

spread

Jacksonian

seizure

2nd

generalization

Grand mal

tonic-clonic

seizure

Focal cortical 

myoclonus

Spontaneous

Action-induced

Stimuli

Visual

Noise

Touch

Stretch

Action

Reflex

Multiple

Generators

Multifocal

Cortical myoclonus

Intrahemispheric

and transcallosal spread

Generalized

Cortical myoclonus



Multifocal Myoclonus

Cortical

Subcortical

Spinal

Peripheral

Focal 

Multifocal

Generalized

Brainstem

Basal 

Ganglia

Focal = Platal myoclonus/tremor

Multifocal

Generalized axial =brainstem 

reticular myoclonus

Focal or segmental 

Axial = propriospinal

Focal

Spontaneous

action-induced

stimulus-sensitive

Spontaneous

stimulus-sensitive

Spontaneous

action-induced

Spontaneous

stimulus-sensitive

Spontaneous

action-induced



Multifocal and generalized myoclonus

Levy et al, 2016



Multifocal and generalized myoclonus

Metabolic causes

Routine laboratory tests

Electrolytes, glucose, renal 

and hepatic function tests, 

thyroid function, vitamin E, 

infection parameters



47-year-old, Chronic alcoholism

Biological tests

❑ Blood count: platelets: 84*103 /UI 

(thrombocytopenia),

❑ TCA:29/27, prothrombin : 53%

❑ C Reactive Protein: 1mg/l

❑ ASAT/ALAT: 28/20

❑ Cholesterol:4.2 mmol/l

❑ Total bilirubin : 18

❑ Blood glucose: 7.58 mmol/l

❑ Ammonia: 270 

(nl: 10 à 60 micromol/l)

Abdominal ultrasound

Hepato-splenomegaly

Hepatic

Encephalopathy



Myoclonus Induced by Ciprofloxacin

Van Samkar et al, 2017



Medication and Toxin-induced

Myoclonus

Frucht et al, 2015 



Multifocal and generalized Myoclonus

Metabolic Cause ?

Medication or toxic agent ?

Brain MRI

NO

No cause identified

Characteristic clinical

syndrome?



Myoclonus-dystonia (SGCE mutation) 

Lee et al, 2011

19-year old

Father affected

Onset : 5-year old

Porgessive Disorder

Normal cognition

MRI : Normal



22-year-old man

Onset : 5 years

Generalized tonic-clonic

seizures

Progressive ataxia and 

cognitive impairement

Brain MRI: Brainstem 

atrophy

Barsottini et al, 2018



Progressive Myoclonic Epilepsy Type 8              

Due to CERS1 Deficiency

Barsottini et al, 2018



Opsoclonus myoclonus

Klass et al, 2012



Post-hypoxic myoclonus =  Lance Adams

Ramdhani et al, 2017



Myclonus Treatment

 Etiopathogenic

 Symptomatic



Cortical myoclonus treatment

 Aim to enhance deficient GABAergic inhibitory 
neurotransmission

 Polytherapy often needed/ initial low dosages with a slow 
increase advised

 Sodium valproate (max 2000 mg/d)

Piracetam (max 24g/d)/ levetiracetam (max 3000mg/d)

Clonazepam (max 15 mg/d)

❑ PME : Zonisamide

❑ Phenytoin, carbamazepine and vigabatrin should be avoided



Mills et al, 2015



Zutt et al, 2015



Thank you
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