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The Importance of Magnetic Resonance in Detection

of Cortical Dysplasia
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ABSTRACT: Focal cortical dysplasia is a malformation of cortical development in which there are abnormalities
with cortical lamination, neuronal maturation, and neuronal differentiation. It is the most common cause of medically
refractory epilepsy in the pediatric population and the second/third most common etiology of medically intractable
seizures in adults. Herein, we present the case of 23-years-old female patient, presenting with loss of consciousness,
and convulsions. A MRI revealed a 5mm cortical thickening on either side of the posterior aspect of the right superior
temporal gyrus without transmantle extension towards ventricle. This abnormal area is measured about 24x16mm
and there was no evidence for mesial temporal sclerosis. Both hippocampi are normal is size, morphology and signal.
These features are consistent with cortical dysplasia type 1. This case report emphasizes the importance of MRI in
the detection of FCD. MRI can show no abnormalities in type 1 FCD, but when the changes are apparent, they are on
the temporal lobe, and seizures presents most commonly in adults.
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MRI is the modality of choice for epilepsy,
most often investigating for an underlying cause,
especially in adults.

Introduction
Epilepsy is a clinical condition manifested

with seizures.

The seizures can be partial or complex and
they can affect young patients as well as older
ones.

Generally, the diagnosis of epilepsy is
clinical, especially if it has started at a young
age or is a generalized seizure.

However, the diagnosis of epilepsy should be
provided with etiology determination.

The causes of epilepsy can be a stroke,
severe head injury, brain tumor, brain infection,
alcohol, and drug abuse, or vascular
malformations.

Therefore, imaging radiology plays an
essential role in etiology determination for

epilepsy.

MRI is usually performed with and without
contrast to examine the brain tissue and detect
possible structural changes associated with the
underlying seizure.

Specifically, Type | and Type lla FCDs have
a much higher association with MRI-negative
epilepsy due to their difficulty in detection
compared with Type Ilb FCD, which more
commonly manifests with greater gray matter
thickening, subcortical white matter signal
abnormality, and blurring of the GM-WM
boundary [1].

Despite major improvement and resolution in
MRI of epilepsy, detection of type | FCD
remains quite challenging.
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Treatment depends on the etiology, but in
most cases is primarily with antiepileptic
medications.

In refractory cases, especially when a
causative lesion can be identified, temporal
lobectomy can be effective, provided cases are
carefully selected.

Case Report

A young woman, 23 years of age, presents at
the neurologic clinic with complaints of loss of
consciousness and seizures.

The neurologist suspects epilepsy and refers
the patient to undergo an MRI examination.

The techniques used with the patient:
Pre-contrast MRI images of the brain were
obtained using TSE/T2W sequence in the axial
plane; TSE/T1W sequence in the sagittal plane;
FLAIR/T2W sequence in the axial plane; thin
slice TSE/T2W, FLAIR/T2W, and Flash/T2W
sequences in the oblique coronal plane
(perpendicular to temporal lobes).

Post-contrast images were acquired using
TSE/T1IW sequence in axial, coronal, and
sagittal planes.

Diffusion-weighted and ADC mapping MRI
images were acquired using EPI sequence in the
axial plane.

The non-contrast MRI revealed a 5mm
thickening on either side of the posterior aspect
of the right superior temporal sulcus (involving
the posterior aspects of both superior temporal
gyrus and middle temporal gyrus).

This abnormal area of possible cortical
dysplasia was measured about 24x16mm.

MRI characteristics were consistent with
Blumcke Type | (Taylor's type) cortical
dysplasia, "without transmantle extension"
towards the ventricle.

The thickening on the posterior aspect of the
right superior temporal sulcus detected in the
axial plane of MRI.

The contrast MRI revealed no pathologic
contrast enhancement in the area (Figure 1
A-D).

In diffusion-weighted and ADC mapping
images, there was no restricted diffusion area
that suggested acute infarction (Figure 2 A-D).

Both hippocampi were normal in size,
morphology, and signal.

There was no evidence for mesial temporal
sclerosis.

Figure 1. MRI of brain sequence. A: FLAIR axial plane results: cortical thickening up to 5mm on either side of
posterior aspect of right superior temporal sulcus (involving the posterior aspects of both superior temporal
gyrus and middle temporal gyrus). This abnormal area of cortical dysplasia is measured about 24x16mm.
B: FLAIR axial plane results: cortical thickening up to 5mm on either side of posterior aspect of right
superior temporal sulcus (involving the posterior aspects of both superior temporal gyrus and middle
temporal gyrus). This abnormal area of cortical dysplasia is measured about 24x16mm. C: FLAIR sagital
plane results: cortical thickening up to 5mm on either side of posterior aspect of right superior temporal
sulcus (involving the posterior aspects of both superior temporal gyrus and middle temporal gyrus).
This abnormal area of cortical dysplasia is measured about 24x16mm. D: Sequence T2 coronal plane results:
cortical thickening up to 5mm on either side of posterior aspect of right superior temporal sulcus (involving
the posterior aspects of both superior temporal gyrus and middle temporal gyrus). This abnormal area of
cortical dysplasia is measured about 24x16mm.
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POST-CONTRASE

Figure 2. MRI of brain. A: T2 sequence coronal
plane results: abnormal area of cortical dysplasia
is measured about 24x16mm, consistent with
Blumcke Type | (Taylor’s type) cortical dysplasia,
“without transmantle extension” towards
ventricle. B: Sequence T1 axial plane without
contrast results: cortical thickening up to 5mm on
either side of posterior aspect of right superior
temporal sulcus (involving the posterior aspects
of both superior temporal gyrus and middle
temporal gyrus). This abnormal area of cortical
dysplasia is measured about 24x16mm.

C: T1 sequence sagital plane post contrast, no
pathologic contrast enhancement is identified.
D: T1 sequence coronal plane post contrast, no
pathologic contrast enhancement is identified.

Discussion

In 2011, the Task Force on Focal Cortical
Dysplasia proposed a three-tiered classification
scheme for patients with Palmini Type 1 FCDs.

The proposed criteria included the
designation of subtypes 1 and 3, respectively
[1].

The histopathological characteristic of this
type of cortical layering includes an abnormal
radial cortical layer with microcolumnar
structure, abnormal tangential layering, and
horizontal dyslamination.

For FCD type 1, the histopathological
evaluation of specimens is usually focused on
the missing cellular or cytoarchitectural features.

This type of FCD is prone to over-diagnosis.

The histopathology of focal lesions in
epileptic patients is not considered a variant of
normal.

In some cases, hematopathology is required
to show structural defect despite the absence of
any abnormality [2].

FCD 1 is a physiological state that occurs
during the first half of gestation.

It has been hypothesized that this process is a
mechanism of pathogenesis.

FCD 1A exhibits a micro-columnar
architecture in the cerebral cortex, which is often
linked to the development of metabolic and
genetic diseases.

The cortex adjacent to a porencephalic cyst
shows a foetal micro-columnar structure.

It is believed that this feature is secondary to
chronic ischemia [3,4].

The FCD Type 1 subgroup has been severely
limited by the existence of other entities that can
diagnose the condition.

This group has been re-examined through the
reevaluation of histopathological examinations
and clinical reports.

Mild  malformation of the cortical
development is a major differential diagnosis of
FCD Type 1.

It is characterized by the presence of
oligodendroglioma (MOGHE). Both are known
to cause childhood-onset epilepsy [5,6].

To summarize, FCD 1A is a deformity of
cortical  development, lamination,  and
maturation, and DNA methylation analyses able
to identify FCD 1A from other FCD variations
[5] FCD could be caused by both a germline and
a somatic mutation affecting DEPDC5 in a
subpopulation of brain cells, implying a biallelic
2-hit mutational mechanism [7,8].

The most common null variations in FCD
patients were nonsense and frameshift [1-3],
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while missense variants have also been found
[9,10].

Because loss-of-function  mutations in
DEPDC5 cause mTORC1 hyperactivation, as
indicated by increased phosphorylated S6
immunostaining in resected FCD tissue [8],
mTORCL inhibitors, such as rapamycin, could
be used as a targeted treatment.

Electrophysiologic recordings may indicate
distant secondary zones of ictal activity
(intraictal activation) capable of self-sustaining
epileptogenesis even in MRI-positive dysplastic
lesions [11].

If these abnormal electrophysiologic
networks are not properly comprehended and
removed simultaneously with the primary focus,
surgical failure can occur [11].

Intraictally activated zones might be
contiguous, neighboring, extra lobar, or
contralateral to the central epileptogenic zone.

Their anatomical placement is unusual, and it
is possible that they do not correspond to
fascicular routes [12].

Intraictal activation happens instead as a
result of abnormal neural networks being
activated directly in the cortex [13].

As a result, dysplastic cortex, functional
engagement in the epileptogenic network.

There is a substantial challenge in precisely
characterizing functional areas because there is
no single “gold standard” test; each test has
limitations.

Noninvasive fMRI and magneto-
encephalography (MEG) reveal classical and
atypical  distributed  functional  networks;
however, they may be suppressed incorrectly in
the postictal period.

Transcranial magnetic  stimulation s
becoming more popular, however its accuracy in
identifying interhemispheric eloguent regions is
unknown.

It is critical to understand these limitations in
order to get the most out of tests.

For example, null activation or activation
patterns that are not consistent with classical
language processing or motor areas should be
considered unreliable, and a Wada test or
electrocortical stimulation mapping for either
lateralization or localization should be required
prior to resection [14].

As a result, surgical resection techniques in
FCD should be individually adjusted for each
patient.

Although neuronal plasticity in the very
young leads to bigger resections with the goal of
optimizing seizure control, older children tactics

tend to favor smaller, more restricted resections
to lower the danger of new impairments, albeit
at the expense of seizure freedom.

Awake surgery combined with clinical
testing, or cortical and subcortical electrocortical
stimulation mapping combined with
tractography, can help maximize resection and
safety while minimizing eloquent function loss.

Resecting the subcortical transmantle tail in
people with FCD type llb is rarely necessary
since it puts their function at risk without
improving their chances of seizure independence
[15].

Conclusion

Cortical dysplasia’s are potent epileptic foci
responsible for intractable or recalcitrant
seizures.

It should be suspected when loss of
consciousness or convulsions happens in
children or young adults.

For these cases should be ordered an MRI,
which can detect the characteristics of FCD such
as cortical thickening or thinning, blurring of
white matter-gray matter junction with abnormal
architecture of subcortical layer, transmantle
sign, altered signal from gray matter and so on.
MRI may show no abnormalities in type
1 dysplasia.

But when the changes are on the temporal
lobe without extension in other parts of the brain
and the symptoms occur in an adult age, it is
highly suggestive of type 1 FCD.
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