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An Unusual Presentation of Focal Cortical Dysplasia

C. Saint Martin, C. Adamsbaum, O. Robain, C. Chiron, and G. Kalifa
Summary: In a case of histologically proved focal cortical dys-
plasia, there was an absence of cortex-white matter delineation
in the right parietooccipital area only on the T2-weighted images.
This pattern correlated with the gross and histologic findings
obtained on the resected cerebral tissue.

Index terms: Brain, abnormalities and anomalies; Brain, mag-
netic resonance; Seizures

Focal cortical dysplasia is a rare cause of
intractable partial epilepsy. Abnormalities such
as alterations of gyral pattern, thickening of the
cortical ribbon, and abnormal magnetic reso-
nance (MR) signal have been described in such
entities (1, 2). We report a case of focal cortical
dysplasia in which the MR features were corre-
lated with pathologic findings.

Case Report
A 7-year-old boy presented with intractable partial ep-

ilepsy since birth. The obstetric history was normal. There
were no cutaneous or systemic abnormalities. The first
seizure occurred in the first days of life consisting of partial
unilateral-clonic fits with left ocular jerks, blinking eyelid,
right head deviation, and clonus of the upper limbs. Some
of these seizures were associated with transient left hemi-
plegia. In addition to right occipital lobe spikes, electroen-
cephalography showed multifocal foci. At 16 months of
age, an enhanced cerebral computed tomography (CT)
scan was normal. MR was performed twice, at 3 years and
4.5 years of age (Fig 1A and B). The findings were un-
changed between the first and the second MR examina-
tions and suggested a focal cortical dysplasia. The wors-
ening of the clinical status led to surgery, and resection of
the right occipital cortex was performed after intraopera-
tive corticography. The macroscopical and histologic ex-
amination revealed a typical focal cortical dysplasia; spe-
cifically, the specimen was firm to palpation, and multiple
small sulci were present giving a pseudopachygyric ap-
pearance of the cortex on pathologic examination. There
was an absence of gray-white matter delineation on the cut
sections (Fig 1C and D). Histologically, the thickened cor-
tex was disorganized. Numerous binucleated or multinu-
cleated large (up to 40 mm in diameter) heterotopic neu-
rons were visible in the subcortical white matter (Fig 1C).
Gemistocytic astroglial cells and microglial cells were lo-
cated in the molecular layer. No “balloon cells” (very large
glial cells) could be recognized. Myelin stain by Luxol fast
blue method showed the limit between gray and white
matters to be blurred, with myelinic pallor in the subcorti-
cal area. With antiepileptic treatment (phenytoin), no sei-
zure occurred after surgery during 2 years’ follow-up.

Discussion

Focal cortical dysplasia is a common cause
of intractable partial epilepsy. Electroencepha-
lographic abnormalities may not strictly corre-
late with the macroscopical data (3). Electroen-
cephalography can disclose additional homo-
lateral or contralateral foci without MR ab-
normality (4). Focal cortical dysplasia consists of
congregation of large neurons littered through all
but the first layer. In most, but not in all, cases,
abnormal large glial cells (balloon cells) also are
present in the depth of the affected cortex (1).
The MR findings in focal cortical dysplasia

have been previously reported (2, 5, 6). Short-
repetition-time sequences can disclose a local-
ized increase of cortical thickness with abnor-
malities of sulci and gyri. Their internal limit can
be irregular. The signal of the abnormal cortex
increases as repetition time became longer. On
long-repetition-time sequences, the underlying
white matter may have an increased signal. The
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Fig 1. A, Axial T1-weighted (480/12/2
[repetition time/echo time/excitations]) MR
image. Right parietooccipital cortex is well
delineated. The white matter is symetric and
normal. There is a mild deformity of the right
ventricle.
B, Axial T2-weighted (2000/120/1) MR

image. Abnormal signal with a blurring of
the cortex–white matter junction throughout
the right parietooccipital area. Mild ventric-
ular enlargement on the right.
C, Nissl stain; magnification, 320; myelin

stain section. Disappearance of the normal
horizontal layering of the cortex. There is a
loss of gray-white delineation because of the
numerous heterotopic neurons scattered in
the subcortical areas. All subcortical dark
points are heterotopic neurons (arrow-
heads). C indicates cortex; WM, white mat-
ter. The arrows indicate approximately the
blurred limit between gray and white matter.
D, Luxol fast blue stain; magnification,

320. Blurred limit between cortex (gray)
and white matter (dark gray). Focal myelin
pallor (arrows).
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ventricles are normal or sometimes moderately
enlarged. The lesion can be centered around a
deep sulcus.
Our case is interesting because the morphol-

ogy of the right parietooccipital area is normal
on T1-weighted sequences. The main abnor-
mality is the focal absence of delineation be-
tween gray and white matter, with mild hyper-
intensity of the white matter on the T2-weighted
sequences. This pattern is well correlated with
the histologic blurring of the cortex–white mat-
ter junction observed throughout the sections of
focal cortical dysplasia (7). The origin of the MR
signal is complex, involving water, protein and
lipid contents, and the relative membrane vol-
ume (8). The mild elevation of the right pari-
etooccipital white matter signal on long-repeti-
tion-time sequences may be explained by the
different constituents of these elements
throughout the focal cortical dysplasia area.
The large number of neurons scattered in the
subcortical white matter may help explain the



myelin pallor seen on histologic examination
and mild hypersignal of the white matter on
T2-weighted sequences. Other differential diag-
noses such as leukodystrophy can be ruled out,
because the white matter abnormalities are
localized.
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