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Atypical presentation
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ABSTRACT – A five-and-a-half-year-old girl started experiencing progres-
sive left hemiparesis at age two and a half years. At age five years and four
months she started presenting clusters of asymmetric periodic epileptic
spasms with no hypsarrhythmia. The ictal EEG showed periodic, constant
and stereotyped complexes. Serial brain imaging revealed progressive atro-
phy of the right hemisphere with increased T2 signal on MRI. She underwent
a right hemispherotomy, and histological examination showed signs of
inflammation and features of focal cortical dysplasia (FCD). She has been
seizure-free for 16 months. This case is unique in the following aspects: the
presence of typical Rasmussen encephalitis features of progressive unilat-
eral brain involvement without seizures, a delay of almost three years prior
to seizure onset; an atypical seizure type presentation with periodic epilep-
tic spasms and the presence of FCD associated with inflammatory changes.

late-onset spasms, epileptic spasms,
sia

cerebral hemiatrophy (Bien et al.,
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progressive inflammatory disease
characterised by refractory focal
epilepsy, most commonly present-
ing as epilepsia partialis continua
(EPC), followed by focal neurologi-
cal and cognitive deterioration with
neuroimaging evidence of unilateral

2007).
We report a case of a child with
RE in whom the first clinical sign
was progressive hemiparesis with-
out epilepsy from age two and a
half years, followed almost three
years later by seizures presenting as
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eriodic epileptic spasms. Pathological studies per-
ormed after surgical treatment also revealed, along
ith the anticipated signs of inflammation, features of

ocal cortical dysplasia (FCD).

ase study

five-and-a-half-year-old girl started experiencing
rogressive left hemiparesis at age two and a half years.
here was no previous medical history. Aside from
emiparesis, she had normal development until the
ge of four, when she ceased to gain new cognitive
kills. At age five years and four months, she started
resenting clusters of asymmetric epileptic spasms,

asting up to ten minutes, occurring twice daily during
akefulness, without any impairment of conscious-
ess. Treatment with oxcarbazepine was ineffective.
eurological examination at the time of admission

howed complete left hemiparesis, most marked in the
ace and hand, with no useful function or fine finger

ovement. Neuropsychological assessment disclosed
moderate impairment in all domains. Cerebrospinal
uid analysis was unremarkable.

video-electroencephalographic study (V-EEG)
evealed diffuse background slowing, more marked
n the right hemisphere, and frequent sharp waves
ver the right frontotemporal region (figure 1A).

total of five stereotyped clusters of spasms were
ecorded. At the onset of each cluster, the patient
howed sudden asymmetric flexion of axial and proxi-
al muscles, predominantly in the left arm, often

ssociated with rictus-type facial grimaces (see video
equence). Each spasm, repeated every 5-13 seconds,
asted for 1-2 seconds, and each cluster lasted 9-12

inutes. Ictal EEG consisted of bursts of high voltage,
eneralised, symmetric, repetitive polyphasic com-
lexes, formed by irregular slow waves superimposed
y spikes, ranging from 0.5-2 seconds in duration,
sually recurring every 5-13 seconds. EMG recording
evealed a typical diamond-shape aspect, correspond-
ng to progressive muscular contraction followed by
rogressive decontraction (figure 1B).
he aspect of periodic complexes was fairly constant
nd stereotyped in each EEG channel (figure 1C). Inten-
ity and frequency of the spasms in each cluster did
ot increase in a crescendo fashion, peaking and then
lowly decreasing in intensity, as usually seen in infan-
ile spasms.
22

ead CT performed at the onset of symptoms showed
ocalised atrophy of the right cerebral hemisphere.
hree months later, brain MRI confirmed the atro-
hy and also revealed an increased T2 signal in the

psilateral corona radiata and insula. Subsequent MRI
erformed three years later showed progression of the
isease (figure 2).

p
t
a
o
b
o
i

ith clinical, neurophysiological and neuroimaging
ata suggesting RE, the child underwent a right hemi-
pherotomy with in-block resection of the insula.
istological examination of the resected cortex

howed inflammatory changes characterised by
icroglial nodules, focal chronic inflammatory cell

ggregates, neuronophagia and lymphocytic perivas-
ular cuffing (figure 3C). A chronic inflammatory
eptomeningeal infiltrate was also present. In some
reas, abnormalities of cortical organisation (i.e. dis-
uption of the normal cortical laminar architecture)
ere also observed (figure 3A). There was mild focal
euronal loss. Heterotopic neurons in the deep cere-
ral white mater were noted, some of which were
ysmorphic, characterising type IIa FCD (figure 3B).
he patient has been seizure-free for 16 months since
urgery, on carbamazepine. She had a slight worsen-
ng of the left hemiparesis, and is able to walk without
ssistance.

iscussion

E is a progressive inflammatory disease of unknown
rigin which occurs mainly in childhood, usually
ffecting one hemisphere of the brain, and is asso-
iated with well defined clinical, neuroimaging and
athological characteristics (Bien et al., 2007).
he typical clinical disease course is divided into three
tages: 1) a prodromal period characterised by a rela-
ively low seizure frequency, and rarely some degree
f hemiparesis (minor disease signs and symptoms);
) an acute stage characterised by epilepsia partialis
ontinua or other seizure types (simple and com-
lex partial motor seizures or secondary generalised
eizures), followed by development of progressive
ecline of functions associated with the affected hemi-
phere; and 3) a residual stage, when the patient has

stable neurological deficit and lower seizure fre-
uency (Bien et al., 2007).
he reported case is unique in three aspects: 1) typical
E features of progressive unilateral brain involvement
ere present without seizures; there was a delay of

lmost three years prior to seizure onset; 2) an atypical
eizure type presentation was identified with periodic
pileptic spasms; and 3) the presence of FCD associ-
ted with inflammatory changes was determined.
iagnosis of RE without seizures may be overlooked

n childhood. Delayed-onset seizures in RE have been
Epileptic Disord, Vol. 13, No. 3, September 2011

reviously described in patients with hemiparesis as
he initial clinical manifestation, followed by seizures
fter a delay of up to one year and 11 months. In cases
f progressive unilateral neurological deficits, RE must
e considered. If serial MRI studies are suggestive
f this diagnosis, brain biopsy is recommended, and

n the presence of T-cell mediated encephalitis with
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igure 1. A) Interictal EEG with diffuse background slowing, mor
ight frontotemporal region.
) Ictal EEG with bursts of high voltage, generalised, symmetri
uperimposed by spikes. EMG recording revealed a typical diam
) The aspect of periodic complexes was fairly constant and ster
A: left arm; RA: right arm; PO: perioral.

icroglial activation, RE can be safely diagnosed (Bien
pileptic Disord, Vol. 13, No. 3, September 2011

t al., 2007).
o the best of our knowledge, RE with periodic epilep-
ic spasms has not yet been described. The term
epileptic spasms”, which includes infantile spasms,
as been previously recognised and consists of a
eries of motor movements, involving sudden flexion/
xtension predominantly of axial and/or proximal

c
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t
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s
b

A B

igure 2. A) CT performed at the onset of symptoms (two and a half y
) MRI at two years and eight months with hemiatrophy and increase
) MRI performed at five years and eight months with severe right br
ked in the right hemisphere, and frequent sharp waves over the

etitive polyphasic complexes formed by irregular slow waves
shape format.
ed in each EEG channel.

imb muscles, occurring with a noticeable periodi-
323

ity. Because spasms may continue, or even occur
e novo, after infancy, the more general term “epilep-

ic spasms” is used (Goldstein and Slomski, 2008).
owever, current knowledge is considered inade-
uate to make a firm decision regarding whether
pasms should be classified as focal, generalised, or
oth. Therefore, in the new revised terminology and

C

ears.) with localised atrophy of the right cerebral hemisphere.
d T2 signal in the ipsilateral corona radiata and insula.
ain hemiatrophy involving cortical and subcortical structures.
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igure 3. Histology of the resected specimen.
) Delaminated cerebral cortex and overlying leptomeninges w

oxylin and eosin [HE], original magnification 40x).
) Dysmorphic features; dysmorphic neurons in the neocortex
erebral cortex (HE, original magnification 100x) (B2).
) Inflammatory features; perivascular lymphocytic infiltration of
ortex with microglial nodules (HE, original magnification 200x)

oncepts for organisation of seizures and epilepsies
y the ILAE, they have been placed in their own group
s “unknown” (Berg et al., 2010).
he term “periodic spasm” was first proposed by
obbi et al. (1987) for epileptic spasms that occur

t different ages in patients with localisation-related
pilepsy. Periodic spasms constitute an unusual form
f epileptic seizure, usually resistant to treatment,
nd up to now, only found in patients with brain
isorders and more frequently fixed or metabolic
ncephalopathies (Gobbi et al., 1987). As in the case we
eport, the authors mentioned periodic spasms in clus-
ers without hypsarrhythmia, but interictal EEG with
ocal epileptiform discharges and ictal pattern charac-
erised by slow-wave complexes. These complex
raphoelements are similar to those seen in suba-
ute sclerosing panencephalitis and were similarly
tereotyped in each channel and periodic (figure 1C).
he pathophysiological mechanism of periodic EEG
ischarges is still unknown. It has been suggested that
eriodicity results from a diffuse or local alteration

n neuronal excitability responsiveness to input from
istant areas and that this alteration may have a bio-
hemical or anatomical basis (Brenner and Schaul,
990).
ince Gobbi et al. (1987), others have reported the
ccurrence of spasms after the first year of life
24

Bednarek et al., 1998; Auvin et al., 2010). Late-onset
pasms (LOS) are considered as epileptic spasms with
ypical electroclinical features associated with a spe-
ific age-related epileptic encephalopathy. Whether
OS should be considered as a separate epileptic
yndrome, as an intermediate between West and

o
f
2
i
t
o

ononuclear inflammatory infiltrate and haemorrhage (haema-

matter (HE, original magnification 200x) (B1) and delaminated

erebral cortex (HE, original magnification 200x) (C1) and cerebral

ennox-Gastaut syndrome (LGS), is an issue that has
een discussed (Auvin et al., 2010; Eisermann et al.,
006). The occurrence of periodic late-onset spasms
tarting in a child of five years and four months old with
rogressive hemisphere atrophy was an unexpected
nding. Recognition of this entity is important to pre-
ent delayed diagnosis and to improve early choices
f appropriate treatment (Bednarek et al., 1998; Auvin
t al., 2010).
here is, at present, no conclusive evidence as to
hy and how RE begins. Available data suggest an

mmune basis to the pathogenesis of RE. Patho-
hysiology remains elusive and a vicious circle

inking inflammation and epilepsy has been sug-
ested; inflammation and cell necrosis could lead
o an epileptic encephalopathy, which could in turn
nhance blood-brain barrier opening and cell necro-
is, eventually promoting seizure activity. It has been
ebated whether the inflammation causes epilepsy or

he epileptic activity leads to inflammation resulting in
rain parenchymal damage. It has been suggested that

n RE, the epileptic activity itself may contribute to the
unctional decline (Gataullina and Dulac, 2010). Never-
heless, this case demonstrates that the manifestation
f epilepsy can be dissociated timely from the inflam-
atory and degenerative features of RE, confirming

hat RE can occur without seizures or with delayed-
Epileptic Disord, Vol. 13, No. 3, September 2011

nset seizures, and is otherwise indistinguishable
rom RE cases with seizures from the onset (Bien et al.,
007). The absence of seizures in the presence of brain
nflammation raises an important issue, lying at
he basis of the understanding of the pathogenesis
f RE.
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ince brain involvement is mainly unilateral in RE,
ome additional factor must contribute to the patho-
enesis in order to determine unilaterality (Bien et al.,
007). There are reports linking infection or cerebral
alformations to RE. The coexistence of a neuronal
igration defect with inflammatory changes in RE

dual pathology) has previously been reported, how-
ver the prevalence is discrepant in the literature,
anging from less than 10% to 100% of cases of RE
Hart et al., 1998; Takei et al., 2010). It is argued that
ysplastic changes in RE might have been overlooked

n reported cases due to the more evident histologi-
al changes associated with RE (Takei et al., 2010). The
o-occurrence of the malformative and inflammatory
esions raises questions about a possible causal rela-
ionship between these two entities (Takei et al., 2010).
n conclusion, the clinical picture of RE may have a
rotracted course with late focal periodic epileptic
pasms. Association with FCD raises a new hypothesis
or the physiopathology. �
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Legend for video sequence
The patient presenting with periodic spasms char-
acterised by sudden asymmetric flexion of axial and
proximal muscles, predominantly in the left arm,
often associated with rictus-type facial grimaces.
She answers questions without any impairment of
consciousness.

Key words for video research
pileptic Disord, Vol. 13, No. 3, September 2011

on www.epilepticdisorders.com
Etiology: Rasmussen encephalitis
Phenomenology: spasm (epileptic), motor seizure
(complex)
Localization: hemispheric, insula (right)
Syndrome: Rasmussen syndrome
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