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ABSTRACT – We report the atypical presentation of Lafora disease in a
Senegalese girl carrying the homozygous variant, c.560A>C, in the NHLRC1
gene. At 13 years, the patient developed myoclonic and visual seizures,
progressive psychomotor slowing, and cognitive decline. At 14 years, a
neurological examination showed severe hypomimia, bradykinesia, rigid-
ity and low-amplitude myoclonic jerks. Flash-visual and somatosensory
evoked potentials showed an increased amplitude of the cortical com-
ponents, while an electroretinogram showed attenuated responses. An
EEG showed diffuse polyspikes associated with positive-negative jerks as
well as posterior slow waves and irregular spikes. The electroclinical pic-
ture suggested the diagnosis of Lafora disease regarding the association
of visual seizures, cognitive deterioration, and action myoclonus, together
with the EEG and evoked potential findings. Two uncommon findings were
the prominence of extrapyramidal signs in the early stage of disease (which

of electroretinal responses. We con-
cluded in the diagnostic work-up for
ed with epilepsy.

e myoclonus epilepsy, Parkinsonism,
are rarely reported) and attenuation
sider that Lafora disease should be in
juvenile Parkinsonism, when associat
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Lafora disease (LD) is a progres-
sive myoclonus epilepsy caused
by recessive inherited mutations
in the EPM2A gene encoding for
laforin or NHLRC1 gene encoding
for malin. The disease is character-
ized by drug-resistant tonic-clonic

and visual seizures, spontaneous
and multifocal myoclonus, ataxia,
dementia and late spasticity (Van
Heycop Ten Ham, 1974). Electroen-
cephalogram (EEG) is typically char-
acterized by posterior slowing and
diffuse and posterior spike and
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waves and multiple spikes, frequently associated with
ositive and negative jerks. Neurophysiological find-

ngs typically include giant somatosensory evoked
otentials (SEPs) and giant visually evoked potentials

VEPs) (Canafoglia et al., 2004).
e describe the atypical presentation of LD in a Sene-

alese girl carrying a rare mutation in the NHLRC1
ene, which, so far, has only been reported in one fam-

ly from Mali (Traoré et al., 2009). This report widens
he phenotypic spectrum of LD, a rare and probably
nder-diagnosed condition in sub-Saharan Africa.

ase study

he patient, now aged 15 years, was the first child of
ealthy consanguineous parents, both from a small vil-

age in Senegal. Her psychomotor development was
ormal and her past medical history uneventful.
t the age of 13 years, the girl started experienc-

ng myoclonic seizures, which progressively increased
n frequency, despite treatment with levetiracetam.
he clinical picture worsened in the following year
egarding the appearance of tonic-clonic seizures,
ccasionally preceded by visual symptoms (vision
f a rainbow-like picture). Treatment with levetirac-
tam, ethosuximide and clobazam failed to control
eizures. Moreover, psychomotor slowing and cog-
itive decline with ensuing learning difficulties
ecame evident.
t our first evaluation, at the age of 14 years, the
eurological examination was characterized by severe
ypomimia, bradykinesia, and rigidity, with cogwheel
henomenon. The girl was able to walk unassisted, but

he gait was characterized by reduced stride length
nd walking speed. Subtle and low-amplitude hyper-
inesia was detectable during fine motor skills and the
ingazzini test.

he severity of intellectual disability prevented admin-
stration of formal neuropsychological tests. Verbal
roduction was virtually absent, and language com-
rehension impaired. Funduscopy was normal.
he EEG recordings showed diffuse polyspikes associ-
ted with positive-negative jerks (figure 1A, C), as well
s posterior slow waves and irregular spikes, increased
y intermittent photic stimulation (figure 1B, C). The
olymyography showed short sequences of brief syn-
hronous EMG bursts, thus demonstrating that the
bserved hyperkinesia corresponded to myoclonic
34

erks (figure 1F). Flash-VEPs showed increased P1-
1 (105 �V) and N1-P2 (115 �V) components

figure 1D, upper part), whereas electroretinogram
ERG) showed attenuated responses (figure 1D, lower
art). SEPs showed giant N20-P25 (25 �V) and P25-
33 (55 �V) components (figure 1E). Brain MRI
as normal.

i
c
d
t
c
A
a

he clinical picture, characterized by epilepsy with
isual-onset seizures, action myoclonus, motor and
ental deterioration, together with the neurophys-

ological findings, pointed to the diagnosis of
rogressive myoclonus epilepsy. This hypothesis was
onfirmed by next-generation sequencing (NGS) anal-
sis of a panel containing 188 genes related to epileptic
ncephalopathies and myoclonus epilepsies. Molecu-

ar analysis showed the presence of the homozygous
ucleotide substitution c.560A>C in the NHLRC1 gene,
esulting in the missense amino acid substitution
.His187Pro (CM099566 described by Traorè et al.,
009). This mutation is present, in heterozygous form,
n both parents. Based on this genetic panel, no other

utation of possibly/probably or clearly pathogenic
ignificance has been detected.

iscussion

n the patient reported here, the association of
isual seizures, cognitive deterioration, and action
yoclonus, together with the EEG and evoked poten-

ial findings were consistent with the diagnosis of LD
Van Heycop Ten Ham, 1974; Franceschetti et al., 2014).

e report this case to underscore two uncommon
ndings: the prominence of extrapyramidal signs,
ith features of juvenile Parkinsonism, in the early

tage of disease, and the attenuation of electroretinal
esponse.
he term “juvenile Parkinsonism” refers to conditions
haracterized by onset of Parkinsonian symptoms and
igns before age 21 years. The aetiology of juvenile
arkinsonism is heterogeneous and includes genetic
nd acquired causes. The clinical presentation may
e that of typical Parkinson disease, with rigidity,

remor and bradykinesia, but often includes atypical
eatures, such as other movement disorders, early cog-
itive decline, behavioural disturbances, and epileptic
eizures (Niemann and Jankovic, 2019).
arkinsonism may appear during the course of LD,
ut has been reported as a key or early symptom in
nly few patients with LD due to EPM2A or NHLRC1
utations (Gökdemir et al., 2012; Hajnsek et al., 2013;

inch et al., 2016; Yildiz et al., 2017). In particular, the
resence of Parkinsonism has been well described

n a teenager who experienced difficulty in repetitive
ovements and resting tremor as the initial symptoms

f the disease, followed by bradykinesia and rigid-
Epileptic Disord, Vol. 22, No. 2, April 2020

ty in the following months (Yildiz et al., 2017). Our
ase report, together with the few cases previously
escribed, suggests that LD should be considered in

he diagnostic work-up of juvenile Parkinsonism asso-
iated with epilepsy.
second interesting finding in our patient is the alter-

tion in ERG with nearly absent a and b responses,
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igure 1. (A-C) EEG samples showing diffuse polyspike dischar
tonia (A), photoparoxysmal response to intermittent photic stim
lash-VEPs (top trace), and ERG responses (lower traces). Note
aves. (E) SEPs. Note giant P25-N33 response. (F) EMG sample fro
ursts.

onsistent with the generalized dysfunction of both
od photoreceptors and rod bipolar cells. Attenuation
f electroretinal response has been recently reported

n LD patients with normal funduscopic and normal
maging retinal examination (Vincent et al., 2018). The
resence of retinal dysfunction on ERG, especially
hen associated with giant VEP, may be a supportive

eature in the diagnosis of LD. Moreover, as suggested
y Vincent and co-workers, retinal impairment might
erve as a non-invasive tool to monitor LD progression,
nd may potentially be a biomarker for therapeutic
rials, at least in a subset of patients.
inally, regarding the rare genetic variant, our patient
pileptic Disord, Vol. 22, No. 2, April 2020

rom Senegal was shown to harbour a c.560A>C muta-
ion in the NHLRC1 gene, which has been previously
eported only in two sibs from the bordering coun-
ry, Mali (Traoré et al., 2009). Our report adds to the
ew cases of LD from African countries and may sug-
est a geographic-specific distribution of the different
utations associated with the disease. �

C
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llowed by diffuse slow waves, associated with ictal myoclonia-
ion (IPS, at 17 Hz) (B), and multifocal and diffuse spikes (C). (D)
ased amplitude of VEP responses and attenuated ERG a and b
per limb muscles showing low-amplitude and short myoclonic

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.

cknowledgements and disclosures.
he present work was supported by the Italian Ministry of Health
icerca Finalizzata Giovani Ricercatori 2010 (Project GR-2010-
304834 to JCD) and Ricerca Finalizzata Giovani Ricercatori 2016
Project GR-2016-02363337 to JCD) and grants from the Pierfranco
nd Luisa Mariani Foundation (to TG).
one of the authors have any conflict of interest to declare.

eferences
235

anafoglia L, Ciano C, Panzica F, et al. Sensorimotor cortex
xcitability in Unverricht-Lundborg disease and Lafora body
isease. Neurology 2004; 63(12): 2309-15.

ranceschetti S, Michelucci R, Canafoglia L, et al. Progres-
ive myoclonic epilepsies: definitive and still undetermined
auses. Neurology 2014; 82(5): 405-11.

http://www.epilepticdisorders.com/
http://www.ncbi.nlm.nih.gov/pubmed?term=Sensorimotor cortex excitability in Unverricht-Lundborg disease and Lafora body disease
http://www.ncbi.nlm.nih.gov/pubmed?term=Progressive myoclonic epilepsies: definitive and still undetermined causes


Journal Identification = EPD Article Identification = 1150 Date: April 16, 2020 Time: 7:9 pm

2

F

G
C
d

H
s
2

L
e
i

N
d
2

. Ragona, et al.
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TEST YOURSELF
EDUCATION

(1) In the complex presentation of Lafora disease, can Parkinsonism be counted among the most common
symptoms?

(2) In Lafora disease, evoked potentials typically increase in amplitude. Describe the electroretinogram (ERG)
response?

Traoré M, Landouré G, Motley W, et al. Novel mutation in the
NHLRC1 gene in a Malian family with a severe phenotype of
Lafora disease. Neurogenetics 2009; 10: 319-23.

Van Heycop Ten Ham MV. Lafora disease, a form of progres-
sive myoclonus epilepsy. Handb Clin Neurol 1974; 15: 382-422.

Vincent A, Macrì A, Tumber A, et al. Ocular phenotype and
electroretinogram abnormalities in Lafora disease: a “win-
dow to the brain”. Neurology 2018; 91(3): 137-9.

Yildiz EP, Yesil G, Ozkan MU, Bektas G, Caliskan M, Ozmen
M. A novel EPM2A mutation in a patient with Lafora disease
presenting with early parkinsonism symptoms in childhood.
Seizure 2017; 51: 77-9.
36

(3) In Lafora disease, what are the typical features based

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 22, No. 2, April 2020

on EEG recordings?

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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