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Widespread frontal lobe
cortical dysplasia or partial
hemimegalencephaly:
a continuum of the spectrum
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ABSTRACT – Focal cortical dysplasia (FCD) type II and hemimegalencephaly
(HME) are currently considered as a continuum of pathology, the most
important distinction being the extent or the size/volume of the lesion.
While partial HME involving the posterior cortex has been well described,
we present an unusual case with a dysplastic lesion of the whole frontal
lobe. A 17-year-old boy had focal seizures from the age of nine years.
Apart from diminished right-hand dexterity, his neurological and cognitive
status were unremarkable. The course of his epilepsy exhibited a relapsing-
remitting pattern, with prolonged periods of remission. Imaging showed
dysplastic left frontal lobe (including paracentral lobule) thickened cortex
with an abnormal gyration pattern resembling polymicrogyria, as well as
dystrophic calcifications and hypodensity scattered throughout the white
matter. This patient represents an intermediate case within the FCD type
II/HME spectrum. Localization of the lesion in the frontal lobe as well as
clinical characteristics (childhood onset, relapsing-remitting epilepsy, with-

mpairment) are more consistent with
ures is shared between HME and FCD

l hemimegalencephaly, frontal lobe,

cortical dysplasia (FCD) type II
refers to a localized malformation,
characterized by disrupted cortical
out hemiparesis and overt cognitive i
FCD type II, while a range of MRI feat
type II.
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Hemimegalencephaly (HME) is
a rare malformation of cortical
development characterized by
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hamartomatous overgrowth of one
cerebral hemisphere and is asso-
ciated with developmental delay,
contralateral hemiparesis, and
severe epilepsy, typically develop-
ing within the first few months
of life (Flores-Sarnat, 2002). Focal

lamination and cytological abnor-
malities (dysmorphic neurons with
balloon cells in type IIb or with-
out in type IIa) (Blümcke et al.,
2011). Epilepsy associated with FCD
appears at any age, mostly in child-
hood, and usually is drug resistant
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pattern resembling polymicrogyria. The frontal lobe
. Cvetkovska, et al.

(Fauser et al., 2006) but not accompanied by signifi-
ant neurological deficits. Microscopically, sections of
he cortex in FCD IIb and HME are generally indistin-
uishable, both showing similar findings of dysplastic
egalocytic neurons, balloon cells, dyslaminated cor-

ical architecture, and abnormal glial cells, mixed with
eurons and glia that appear histologically normal

Najm et al., 2018). Recent studies provide evidence
hat HME and FCD type IIb are caused by mutations
n the same mTOR pathway genes; the most important
istinction between the two is their relative extent or

he size/volume of the lesion, which reflect the progen-
tor cell and developmental time when the mutation
ccurred (Sarnat and Flores-Sarnat, 2014; D’Gama et al.,
017). Partial HME characteristically involves the pos-
erior quadrant (D’Agostino et al., 2004) and only three
ases of limited frontal lobe malformation have been
eported so far (Ono et al., 2016).

e describe a patient with malformation involving
he entire frontal lobe, whose clinical and radiological
haracteristics illustrate the continuum of the spec-
72

rum of HME and FCD.

ase study

17-year-old, left-handed boy experienced his
rst seizure at the age of nine years. He was

A

D

B

E

igure 1. (A, B) Mesial and lateral view of the dysplastic left frontal lobe
espectively. (C) Abnormal gyration pattern resembling polymicrogyr
hift. (E) Abnormal white matter signal from hypomyelination and glio

a
t
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w
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orn at term by uncomplicated delivery to healthy
on-consanguineous parents with normal antenatal
istory. Family history was unremarkable. General
hysical and neurological examination were normal
nd he did not have impairment of gross motor skills,
ut his right arm dexterity was slightly diminished. The
atient’s intelligence was not formally evaluated, how-
ver, he was able to attend high school and expected
o graduate the following year. The seizures were char-
cterized by eye deviation to the right, bilateral eye
linking, and right arm and leg clonic movements.
he EEG showed continuous slow activity over the left
rontal region and epileptiform discharges with the

aximum over F3/C3 electrodes.
RI showed dysplastic left frontal lobe (including

aracentral lobule) separated from the rest of the brain
y a deep postcentral sulcus on the lateral surface
nd marginal sulcus on the medial surface (figure 1).
he cerebral cortex was thickened with blurring of
he grey-white matter junction and abnormal gyration
Epileptic Disord, Vol. 21, No. 5, October 2019

C

F

; arrows show the borders, and marginal and postcentral sulcus,
ia. (D) Moderately enlarged lateral ventricle and slight midline
sis. (F) Transmantle sign.

nd ipsilateral ventricle were moderately enlarged and
here was slight midline shift. Dystrophic calcifica-
ions and hypodensity were scattered throughout the
hite matter. The course of his epilepsy exhibited
relapsing-remitting pattern; early seizure remission
f one year (on oxcarbazepine) followed by seizure
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elapse and by a new period of remission of two years
when valproate added) and again relapse, a year ago.
ntroduction of levetiracetam and lacosamide was fol-
owed by an increase in seizure frequency. Surgical
reatment was extensively discussed with the patient,
ut probable resulting hemiparesis was unaccept-
ble for him and he chose to continue with medical
reatment. Only recently, he was prescribed lamot-
igine, with a currently gradual increase of the dose.

iscussion

his case highlights the continuity of the manifes-
ation of the HME/ FCD type IIb spectrum, both
adiologically and clinically. Microscopically, FCD IIb
nd HME show striking morphological similarities and
oth disorders involve activation of the mTOR path-
ay and exhibit phosphorylated tau expression (Sarnat

nd Flores-Sarnat, 2015; Najm et al., 2018). From a
europathological perspective, the most important
istinction between HME and FCD is their relative
xtent or the size/volume of the lesion (Najm et al.,
018; Mühlebner et al., 2019). If the somatic mutation of
TOR pathway genes is first expressed in a late mitotic

ycle, the number of abnormal clones is smaller and
he resulting lesion is more focal, involving a single
yrus, such as FCD IIb. If the mutation is expressed

n a somewhat earlier cycle, the lesion is more exten-
ive and may involve several adjacent gyri or part of
ne hemisphere as more extensive FCD IIb or limited
ME; the involvement of an earlier mitotic cycle can
roduce HME of the entire hemisphere (Sarnat and
lores-Sarnat, 2014; D’Gama et al., 2017). Aforemen-
ioned studies provide a solid support for the concept
hat FCD and HME exist as a space-time continuum
f pathology whose manifestation is dictated by space

the cell location and type affected by a somatic muta-
ion) and time (the developmental stage at which the

utation occurs) (Jansen, 2019).
euroimaging in our patient showed dysplastic
arenchyma of the entire left frontal lobe, which
as separated from the rest of the brain by a deep

entral sulcus. The extent of the lesion represents a
ransition between FCD, which is typically confined
o single gyrus, and HME, which involves the entire
emisphere. Intermediate malformations have been
eported, but they usually comprise the temporal, pari-
pileptic Disord, Vol. 21, No. 5, October 2019

tal, and occipital lobes of one cerebral hemisphere,
nd are designed as partial (posterior cortex) HME
D’Agostino et al., 2004). On the contrary, localization
f the malformation in our patient in the frontal lobe

s similar to FCD type IIb, which is seldom seen in the
ccipital and parietal lobes, but has a predilection for

he frontal lobes (Fauser et al., 2006; Rácz et al., 2018).

a
(
n
c
s
a
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Partial hemimegalencephaly of the frontal lobe

linical characteristics of our patient embody features
ypical of both FCD and HME. The age of epilepsy
nset in our patient is similar to the mean age reported

or FCD (nine years in our patient and eight years for
atients with FCD) (Rácz et al., 2018). It is slightly higher

han the range (three to seven years) of the other three
ases with frontal lobe HME (Ono et al., 2016). Whereas
he age spectrum is quite broad for patients with pos-
erior cortex HME (one day to 10 years; mean: one
ear) (D’Agostino et al., 2004), patients with classic HME
otably tend to develop epilepsy earlier (the onset is

n the neonatal period, sometimes from the first day
f life) (Flores-Sarnat, 2002). The relapsing-remitting
attern of seizure control in our patient has been
stablished in about 17% of the patients with FCD, who
howed transient responsiveness (>one-year seizure
reedom) to antiepileptic drug therapy either after ini-
ial therapy (50%) or later in the course of epilepsy
50%) (Fauser et al., 2006). The typical patient with
ME in published series has intractable focal epilepsy

mmediately from onset (Flores-Sarnat, 2002). Seizures
ere well controlled by medication in three patients
ith frontal HME.

n patients with HME, overt hemiparesis can be evi-
ent from the neonatal period or can be mild or
bsent. Apart from right-hand clumsiness, no signs
f hemiparesis or other abnormalities on neurolog-

cal examination were seen in our patient, similarly
o three other patients with frontal HME. Stag-
ation of intellectual development is common in
atients with HME (including partial variations), and

hey may be mild to severely intellectually disabled,
hile cognitive impairment is rather uncommon in

he patients with FCD. Although lacking cognitive
ssessment, our patient’s ability to attend regular
chool positioned him within the normal functional
ange.
imilar to other reported cases of malformation con-
ned to the frontal lobe, radiological findings in our
atient were consistent with those in HME; thick-
ning of the cortex with an abnormal gyral pattern
esembling polymicrogyria, blurring of the grey-white

atter boundary, increased volume of white matter,
nd a broadened genu of the corpus callosum (Ono
t al., 2016). In terms of differential diagnosis, FCD
oes not show the broadening of the corpus callosum,

ncreased white matter volume, or lobar enlargement.
hus, the combination of volume enlargement and
bnormal white matter signal from hypomyelination
nd gliosis are important MRI characteristics of HME
473

Shrot et al., 2018). Mild white matter changes or
ormal appearance of white matter with no volume
hanges or lobar volume reduction, on the other hand,
uggest cortical dysplasia (Santos et al., 2014; Shrot et
l., 2018). The white matter signal alteration tapering
owards the ventricle (transmantle sign), revealed on
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ur patient’s MRI, is actually almost exclusively found
n FCD type II (Colombo et al., 2009).
onetheless, one limitation of our study is the lack
f surgical brain specimens to confirm a histopatho-

ogical diagnosis and provide molecular-genetic data
hich would enlighten the nature of this lesion.

n conclusion, a localized malformation in the uni-
ateral frontal lobe in our patient represents an
ntermediate case within the FCD type II/ HME range.
ocalization of the lesion in the frontal lobe as well
s clinical characteristics (childhood onset, relapsing-
emitting epilepsy, without hemiparesis and overt
ognitive impairment) are more consistent with FCD,
hile a range of MRI features is shared between HME

nd FCD type II. �
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C. Are associated with refractory epilepsy
D. All of the above

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 21, No. 5, October 2019

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