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Progressive Myoclonic Epilepsies:

Advances in Diagnosis



Progressive myoclonic epilepsies

• Multiple seizure types, worsening myoclonus, 
cerebellar dysfunction, and developmental 
regression

• Age of onset, EEG patterns, and comorbidities 
variable, depending on etiology

• Etiology typically metabolic or genetic

• Progressive course with pharmacoresistent 
epilepsy

• Treatment is usually symptomatic
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Progressive myoclonic epilepsy work-up
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What  findings from 
clinical history and 
physical exam are 
important for the 

diagnosis?

Which laboratory tests 
and/or exams should 

be ordered?



Myoclonic epilepsy with ragged 
red fibers (MERRF)

• Etiology: Mitochondrial DNA mutations in mitochondrial tRNA gene for 

lysine, MTTK, is found in 80-90%, features also seen with mutation in 

MTND5 gene and other mtDNA mutations

• Age of onset: variable

• Clinical characteristics: Variable, depending on the relative amount of 

mutant mtDNA

• All experience progressive myoclonus that may have EEG correlate 

and can be worsened by action

• Other seizures can also occur

• Cerebellar ataxia, myopathy, neuropathy, optic atrophy, deafness, 

short stature, dementia, and stroke like episodes can also occur

– Muscle biopsy shows proliferation of mitochondria, which look like ragged 

red fibers
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Myoclonic epilepsy with ragged 
red fibers

• EEG: Slowing of the background with focal 
and generalized epileptiform discharges

• Imaging: atrophy with basal ganglia 
calcifications

• Clinical course: Variable, depending on 
severity

• Myoclonus is usually pharmacoresistent, 
although other seizures may respond to 
medications

• Valproic acid should be avoided
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CLINICAL CASE







What  findings from 
clinical history and 
physical exam are 
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diagnosis?

Which laboratory tests 
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Neuronophagia in the brain of a patient with Type 2 Gaucher disease



Gaucher disease “type II”



Gaucher, type 3: beyond visceral 
enlargement

Some patients with type 3 Gaucher disease have progressive
myoclonic epilepsy. 
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Lafora disease



Progressive myoclonic epilepsy work-up

Myoclonic epilepsy

Mental deterioration

Visual deterioration
Visceromegaly

Gaucher, subacute

neurophatic

Maculopathy

Pigmentary retinopathy

Ceroid lipofuscinoses

(any type)

Mitochondrial disease

Cherry-red 

spot

Neuraminidase 

deficiency

Severe ataxia

Intention myoclonus

Unverricht-Lundborg

Lafora disease

Rapid cognitive

decline



Lafora disease: one disease, two 
genes

• Clinical features

– Severe, intractable myoclonic epilepsy with onset 
between 10-15 y/o

– Rapid cognitive decline

– EEG profoundly abnormal

• Diagnosis

– Skin biopsy (axilar region)

– Molecular diagnosis: EPM2A - laforin

NHLR - malin





Unverricht-Lundborg: unstable 
repeats

• Clinical findings
– Age of onset: 6 to 13

– TCG epilepsy & myoclonic

– Slow cognitive decline

– Ataxia with intention myoclonus

• Genetics
– Cystatin B unstable dodecamer repeat









EM of ceroid lipofuscinoses

EM, electron microscopy; LINCL, late-infantile neuronal ceroid lipofuscinoses; 
JNCL, juvenile neuronal ceroid lipofuscinoses

Scriver CR, et al. The Metabolic and Molecular Basis of Inherited Disease, 8th 
Edition, 2001
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Neuronal ceroid lipofuscinosis



Batten disease

• A family of closely related disorders, also known as neuronal ceroid 
lipofuscinosis (NCL)

– >12 forms, including: congenital, infantile, late-infantile, juvenile, adult 

• Incidence: global with hotspots for some loci

• Loci: CLN genes, CLN1, CLN2, CLN3, CLN5, CLN6, CLN8, and CTSD
cloned so far. Others remain to be mapped

• Occurrence: most common childhood neurodegeneration, 1/8000 
livebirths

• Symptoms: visual defects, seizures, stumbling, echolalia, eventual loss of 
sight, speech and motor skills, early death after blindness, dementia

• Storage material: lipofuscin/ceroid, subunit C of mitochondrial ATP 
synthase

• Phenotype: multilamellar inclusions, selective brain cell death (glia 
mediated) infiltration of neuronal tissue with antibodies (defective BBB?)

• Treatment and prognosis: anti-convulsive therapy; death in childhood

ATP, adenosine triphosphate; BBB, blood-brain barrier
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10.1016/j.pediatrneurol.2016.04.001 



Electroencephalography (EEG)

● EEG can detect characteristic patterns in the brain’s 

electrical activity in patients with CLN2, including myoclonus

Genton and Bureau Epileptic Disord 2006;8:S37-S43

Resting
Action myoclonus triggered by 

movement of arms



Electroretinograms (ERG)

Black traces are from left and right eyes of patients with CLN2.

Red traces are from an unaffected individual.

Weleber Eye 1998;12:580-590

● ERGs can detect characteristic patterns in the eye’s 
electrical activities in patients with CLN2

● Progressive retinal degeneration will extinguish the 
ERG signal



Ophtalmological Findings
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Fundoscopic appearance of the retina of a patient with juvenile CLN3 

disease

Irregular pigment distribution and thin blood vessels are visible.

A. Schulz et al. / Biochimica et Biophysica Acta 1832 (2013) 1801–1806



Electroretinograms (ERG)

● Electroretinogram (ERG) is usually abnormal at presentation 

and becomes undetectable soon thereafter

● On occasion, the ERG may be normal at presentation 

[Weleber 1998]
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Fundus of 
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Weleber Eye 

1998;12:580-590

http://www.ncbi.nlm.nih.gov/books/NBK1428/


Visual Evoked Potential (VEP)

● In patients with CLN2, the VEP are initially enhanced 

● VEP are extinguished in the late stages of CLN2

Pampiglione and Harden J Neurol Neurosurg Psychiatry 1977;40;323-330

Unaffected individual Patient with Bielschowsky-type NCL

Flash stimulus occurred at arrow. Scale at bottom shows 25 ms intervals.

10 μV calibration signal indicated by bar at left; note difference in scale. 



Magnetic Resonance Imaging (MRI)

● Diagnostic imaging of the brain can detect atrophy in 

the gray matter of patients with CLN disorder 

Moderate Severe

T1-weighted 

axial MRI

T1-weighted 

coronal MRI

Worgall et al. Neurology 2007;69:521-535

Patient 1 Patient 2 Patient 3 Patient 4



Progressive Cerebral and cerebellar atrophy
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A) and B) CT in 2002

C) And D) Brain MRI in 

2004

Arq. Neuro-Psiquiatr. vol.65 no.2A São Paulo June 2007

Cerebellar atrophy and 

white matter changes



Brain MRS
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• Decrease NAA/Cr ratio

• No specific finding for NCLs



Vacuoles in the cytoplasm of a peripheral blood lymphocyte from a 

patient with juvenile CLN3 disease. Routine blood smear.

M. Haltia / Biochimica et Biophysica Acta 1762 (2006) 850–856



Biochimica et Biophysica Acta (BBA) - Molecular Basis of Disease

Volume 1832, Issue 11, November 2013, Pages 1807

http://www.sciencedirect.com/science/journal/09254439
http://www.sciencedirect.com/science/journal/09254439
http://www.sciencedirect.com/science/journal/09254439
http://www.sciencedirect.com/science/journal/09254439
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Objective Work-up for neuronal ceroid 
lipofuscinoses

Neurology & ophthalmology

clinical findings

EEG & Electroretinogram

PPT and TPP biochemical assay

CLN1 or CLN2

Abnormal

Abnormal

Mutation analysis for CLN3 

(1 kb deletion)

Normal

CLN3

Biopsy & electron 

microscopy

Normal

PPT: palmytoil protein thiosterase; 

TPP: tripeptydil peptydase
CLN6, CLN7, CLN10, CLN8...
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Infantile Huntington Disease



Progressive myoclonic epilepsy differential:

Helpful key clinical findings...

Myoclonic epilepsy

Mental deterioration

Visual deterioration
Visceromegaly

Gaucher, subacute

neurophatic

Maculopathy

Pigmentary retinopathy

Ceroid lipofuscinoses

(any type)

Mitochondrial disease

Cherry-red 

spot

Neuraminidase

Deficiency

Gangliosidosis GM1

Gangliosidosis GM2

Severe ataxia

Intention myoclonus

Unverricht-Lundborg

Lafora disease

Neuronal 

Ceroid

lipofucinosis

Rapid cognitive

decline

But not Always like that...





Genetic Molecular Epilepsy Panel: 
Important Useful Tool in Patient investigation



Thank you!

E-mail charlesgenetica@gmail.com


