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Clinical commentary with video sequences
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ABSTRACT – Angelman syndrome is a rare genetic disorder scarcely diag-
nosed before the age of two years. We report the case of an eight-month-old
female presenting with severe hypotonia, myoclonus, suspected spasms
and an electroencephalogram with hypsarrhythmic-like features. She was
initially treated with vigabatrin which resulted in worsening of myoclonic

on revealed a chromosomal deletion
e and differential diagnosis with other
. [Published with video sequences]

myoclonus, hypsarrhythmia, West

UBE3A gene, located at chromoso-
mal region 15q11-13 (Buoni et al.,
1999). A microdeletion of this region
is present in 70% of cases, and is
responsible for a more severe phe-
notype (Dan, 2009; Guerrini et al.,
2003). Other genetic abnormali-
ties are uniparental paternal dis-
omy, mutation of the imprinting
centre or intragenic mutation of
the UBE3A gene (Guerrini et al.,
2003; Buoni et al., 1999). More
than 80% of patients with AS
jerks. Fluorometric in situ hybridizati
at region 15q11-13. We discuss the cas
conditions including West syndrome

Key words: Angelman syndrome,
syndrome, AEDs aggravation

Angelman syndrome (AS) is a rare
genetic disorder first described by
Harry Angelman in 1965 (Angelman,
1965). The typical phenotypic fea-
tures comprise severe mental retar-
dation, inappropriate laughter, a
happy disposition, ataxic gait, jerky
movements, and absent or mini-
mal speech (Boyd et al., 1988; Buoni
et al., 1999; Van Lierde et al.,
1990). The disorder was previously
described as “happy puppet syn-
drome”, however, this clinical entity
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has since been renamed “Angel-
man syndrome” and much more
is now known regarding genetic
determinants. AS is one of the best
human models of genomic imprint-
ing and involves expression of the
maternally inherited allele of the

experience seizures, and epilepsy
is often severe and resistant to
antiepileptic drugs (Laan et al., 1997;
Guerrini et al., 2003). An abnor-
mal EEG pattern, characterised by
large-amplitude slow spike-waves, is
often present even in the absence of
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eizures, and has been proposed as a tool for early
iagnosis (Williams et al., 2001; Boyd et al., 1988; Valente
t al., 2003; Laan et al., 1997). However, because clinical
raits generally become evident by the age of three to
our years, diagnosis is rarely made before this stage
Valente et al., 2003; Guerrini et al., 2003).
ere, we report the case of an eight-month-old

emale who presented with severe hypotonia, sus-
ected infantile spasms, myoclonic jerks and an
EG with hypsarrhythmic-like features. A cytoge-
etic study revealed a deletion of the chromosome
egion 15q11-13. We further discuss possible mis-
iagnosis of patients with AS who present with
seudo-hypsarrhythmia.

ase study

seven-month-old female infant was hospitalised
n our paediatric department for suspicion of infan-
ile spasms. She was the first child of a non-related
ouple without familial history of epilepsy or neuro-
ogical impairment. Pregnancy was followed normally
o term, with uncomplicated delivery and birth. At
hree months, she began to experience feeding dif-
culties, distal tremor of the hands and made unusual
ries. Spasms were suspected by her physician and she
as referred to our department. On admission, she
ad moderate growth retardation with normal cephalic
erimeter. She was severely hypotonic and presented
32

ith jerky movements of her extremities impairing
oluntary prehension. She had light skin and bright
air. Her facial traits were unremarkable. A first EEG
ecorded on admission revealed an abnormally slow
nd poorly organised awake pattern with few spikes
nd slow-wave spikes over temporal regions. Sleep
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igure 1. EEG recording showing abnormal pattern during wakefuln
aves predominant over posterior regions associated with few spikes

ow filter: 0.53 Hz; high filter: 60 Hz.
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t
a

rganisation was abnormal with poor physiological
eatures. No electrical spasms were recorded (figure 1).
uring the following days, clinical spasms were
bserved by the paediatric team, and another EEG was
onsistent with hypsarrhythmia (figure 2). EEG tracing
id not show any detectable seizures. An antiepilep-

ic treatment with vigabatrin at 100 mg/kg/day was
hen started, resulting in worsening of myoclonic
erks and feeding problems. Brain MRI showed
o particular abnormalities. Lumbar puncture and
etabolic screening tests were normal. Fundus

howed retinal hypopigmentation. Treatment with
drenocorticotrophin, thiamine, folinic acid and biotin
as initiated and the patient’s general status ame-

iorated, but myoclonus persisted and inappropriate
aughter was noticed. Myoclonus totally disappeared
uring sleep, and was not correlated with spikes on
EG (see video sequence). Back averaging, however,
howed a correlation with slow spike predominance
ver central regions and vertex. The evolution was con-
istent with non-progressive myoclonic epilepsy, and
creening for AS and Rett syndrome (MECP2 muta-
ions) was conducted. At the same time, the EEG
ecame less hypsarrhythmic, showing a classic delta
attern (figure 3). Fluorometric in situ hybridization

FISH) revealed a deletion at chromosome region
5q11-13, consistent with AS. Antiepileptic treatment
as then changed, and she received a combination of

alproate and clonazepam.
Epileptic Disord, Vol. 13, No. 3, September 2011

ess with runs of 2-3-Hz high amplitude and synchronous slow
and slow-wave spikes over temporal regions.

iscussion

n infants and toddlers with Angelman syndrome
he association between infantile spasms (IS) and
n EEG with hypsarrhythmic-like features is rare
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Angelman syndrome and pseudo-hypsarrhythmia
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igure 2. EEG recording during wakefulness showing high-amplit
ynchronisation and associated multifocal paroxysmal discharge

ut has already been described (Boyd et al., 1988;
uoni et al., 1999; Guerrini et al., 2003; Uemura et al.,
005). As characteristic phenotypic features (such as
appy demeanor, microcephalia or typical facial traits)
ay appear later in life, there is, in our opinion, a diag-

ostic pitfall that must be taken into consideration,
iven the fact that epilepsy of West syndrome usu-
lly responds to drugs that may worsen symptoms in
atients with AS (Guerrini et al., 2003). In fact, wors-
ning of myoclonus and absence seizures has already
pileptic Disord, Vol. 13, No. 3, September 2011

een reported with vigabatrin, which was the case with
ur patient (Guerrini et al., 2003). Several studies have
hown the presence of EEG patterns to be compati-
le with hypsarrhythmia in patients with AS (Buoni
t al., 1999; Uemura et al., 2005; Valente et al., 2003).
alente et al. in 2003 reviewed serial EEGs of 26 patients
ith clinical diagnosis consistent with AS, of which
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igure 3. EEG recording during wakefulness showing runs of synchr
egions. Low filter: 0.53 Hz; high filter: 60 Hz.
eneralised delta waves with a certain degree of interhemispheric
filter: 0.53 Hz; high filter: 60 Hz.

2 had genetic confirmation. Three patients showed a
ypsarrhythmic-like pattern, exclusively before the age
f two years. For the authors, EEG tracing resembled
ypsarrhythmia but differed on the basis of predom-

nance of slow waves over epileptiform discharges
nd the lack of correlation with sleep and awake
tatus. The fragmentation described during sleep by
rachovy et al. in 1981 was also not observed. On the
ther hand, the same authors in 1984 studied variants
f hypsarrhythmia, in particular with increased inter-
333

emispheric synchronisation that may resemble AS
igh-voltage patterns (Hrachovy et al., 1984). Thus, on

he sole basis of EEG recordings, confusion is possi-
le. Uemura et al. in 2005 conducted a long-term study
f EEG patterns of 23 patients with the microdeletion

ype of AS. They found two patients aged less than two
ears presenting with hypsarrhythmia. Interestingly,

onous high-amplitude delta waves predominant over anterior
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hey both had initial myoclonic seizures starting in the
rst two years of life but were diagnosed at ages 14
nd 15 years, respectively. This underlines the possi-
le gap between initial misdiagnosis of West syndrome
nd correct diagnosis of AS. However, as in our case,
yoclonus is very uncommon in West syndrome and

his is why confirmation of cortical origin by means
f back averaging is of crucial importance (Dulac et
l., 1998; Guerrini et al., 2003). Furthermore, this quasi-
ontinuous tremor-like movement disappeared in our
ideo-EEG recording during sleep, which is consis-
ent with myoclonus observed in AS (Dulac et al.,
998; Guerrini et al., 2003). Finally, suspicion of infantile
pasms probably influenced the interpretation of EEG,
ven if absence of recorded spasms and association
ith myoclonus was particularly unusual.
everal studies have attempted to define the classic
EG aspects observed in AS (Boyd et al., 1988; Buoni
t al., 1999; Guerrini et al., 2003; Laan et al., 1997). EEG
eems to be a very sensitive method for the diagnosis
f AS, in up to 96% cases (Valente et al., 2003), being
resent in nearly half of patients before seizures have
egun (Laan et al., 1997). Our EEG recordings finally
howed a classic delta pattern (Valente et al., 2003).
ABA-related excessive neuronal synchrony has been
roposed to explain such EEG features (Dan, 2009). This
ould represent a model of thalamo-cortical dysfunc-
ion linked with alteration of the ubiquitin pathway and
egulation of GABAA B3 subunit receptor (Dan, 2009).
he occurrence of an age-specific (three months to two
ears) hypsarrhythmic pattern could be explained by
xaggerated cortical excitability characteristic of this
rain maturation period.
arly diagnosis of AS by means of EEG has already
een reported in the literature (Van Lierde et al., 1990;
stergaard and Juhl, 1997). Systematic EEG record-

ngs in young children with delayed development
ave been proposed to rule out AS (Valente et al.,
003). However, it is of importance to remember that
S classic EEG patterns may also be observed in
ther conditions, such as Rett syndrome or 4p dele-

ion syndrome (Valente et al., 2003; Williams et al.,
001; Watson et al., 2001). Moreover, non-progressive
yoclonic epilepsy is not specific to AS and should

ead the clinician to rule out other possible causes,
uch as brain malformations, metabolic disorders (thi-
mine deficiency, mitochondrial disorders, etc) or
ther genetically determined epilepsies (Rett syn-
rome, CDKL5 or ARX mutations, etc). In the present
34

ase, it is probable that early onset of epilepsy and sug-
estive clinical traits, such as hypotonia, myoclonus,

nappropriate laughter and pseudo-albinism, reflect
severe phenotype, mainly observed in the deletion

ype of AS.
his observation is of interest because diagnosis of AS
efore one year of age is rare and has been scarcely

H
i

H
o

L
a
1

eported throughout the literature. This may be linked
o particularly severe phenotypes. Furthermore, dur-
ng infancy, association with pseudo-hypsarrhythmia,
ypotonia and myoclonic jerks which disappear dur-

ng sleep should be highly suggestive of the deletion
ype of AS. A pseudo-hypsarrhythmic EEG pattern may
herefore represent a diagnostic pitfall leading to delay
f appropriate treatment and correct genetic investiga-

ions. �
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Legend for video sequence

Video sequence showing bursts of generalised
myoclonus upon awakening.

Key words for video research
on www.epilepticdisorders.com
Etiology: angelman syndrome
Phenomenology: myoclonic seizure; spasm
(epileptic)
Localization: —
Syndrome: myoclonic encephalopathy in nonpro-
gressive disorders
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