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ABSTRACT
AIM: To evaluate the patients who had epilepsy surgery and pathologically proven focal cortical dysplasia (FCD) in order to further
classify and discuss electroencephalography (EEG) findings in different pathological subtypes.
MATERIAL and METHODS: This study included 19 refractory epilepsy patients who underwent surgery between 1999 and 2017
in the Istanbul Faculty of Medicine. Demographic data, preoperative examinations, scalp video EEGs, and postoperative outcomes
were evaluated retrospectively.
RESULTS: In this study, 36.8% of the patients were female. The mean age was 21.89 ± 14.64 years. Rhythmic epileptiform
discharges (RED) were observed in 31.6%. 37.5% of the patients with isolated intermittent spike/sharp waves were type I, 50%
were type II, and 12.5% were type III. 100% of the patients with normal background activity were FCD type II. 67% of the patients
with asymmetric slowing were FCD type I, 22% was FCD type II, 11% were FCD type III. 71% of the patients with symmetrical
slowing were FCD type I, 29% were FCD type II. One patient had Frontal Intermittent Rhythmic Activity, one patient had Electrical
Status Epilepticus in Slow Sleep, two patients had “burst suppression,” and one patient had a “switch of” sign. The frequency of
focal epileptogenic activity was higher when there was an FCD lesion on magnetic resonance imaging.
CONCLUSION: The findings obtained in this study did not reveal any distinctive electrophysiological features in FCD and subgroups
of FCD. The incidence of REDs did not differ between types. The frequency of isolated intermittent sharp/spike waves was higher in
type II than I. Intermittent and continuous EEG slowing was more commonly seen among FCD Type I patients.
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INTRODUCTION

F

ocal cortical dysplasia (FCD), first described by Taylor
et al., is common ethology of epilepsy in patients with
refractory epilepsy and is classified as malformations
of cortical development (21,26). FCD is the most common
ethology in childhood epilepsy and the third most common in
adults worldwide. Prevalence of FCD is 20-25% in refractory
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epilepsy (12,19,25) and 50% to 65% of FCD patients are
rendered seizure-free after surgery (2). The prognosis after
surgery may depend on the complete resection of the FCD
and this is in accordance with the visibility of FCD on cranial
magnetic resonance imaging (MRI) (27). Despite advanced
techniques, FCD cannot be easily identified by cranial MRI
(3). Electrophysiological investigations gain importance in
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defining epileptogenic zones in FCD where imaging findings
are insufficient. Scalp electroencephalographic findings
associated with FCD have been described in previous
studies. To our knowledge, there is no study classifying
electrophysiological findings of the radiological features
and subtypes in pathology. In this study, we aim to discuss
the findings in scalp electroencephalography (EEG) of
pathologically proven subtypes of FCD and their contribution
to localization of the epileptogenic zone and diagnosis.
We included MRI, positron emission tomography (PET), and
single positron emission tomography (SPECT) findings and
surgical outcomes in the discussion.
█

MATERIAL and METHODS

Patients
In this study, 35 patients who were under follow-up in the
Departments of Neurology and Neurosurgery at Istanbul
Faculty of Medicine between 1999 and 2017 and underwent
surgery because of refractory epilepsy due to FCD were
evaluated. This is a retrospective observational study
conducted in accordance with the ethical principles stated in
the “Declaration of Helsinki” and was approved by the Istanbul
Faculty of Medicine Ethics Committee on 24th November 2017
(No: 2017/1363).
Nineteen patients with a confirmed FCD by pathology and
complete scalp EEG recordings available were included in
the present study. Patients with incomplete and inadequate
samples of EEG recordings in the archives were excluded. The
socio-demographic characteristics of the patients, age, gender,
age at seizure onset, epilepsy duration, and age at surgery
were recorded. The epileptogenic zone and the area removed
by the surgery were evaluated. The specimens obtained from
patients during surgery were re-evaluated pathologically to
confirm the diagnosis and identify the subgroups of FCD. The
International League Against Epilepsy (ILAE) classification of
systems for FCDs was used (4). The seizure semiologies of
the patients were reviewed. Cranial MRIs of all patients were
examined, markers of FCD were recorded, and accompanying
additional pathologies were identified.
Electrophysiological Evaluation
Scalp EEG and simultaneous video recordings during
wakefulness and sleep were analyzed retrospectively by two
neurologists (CG, ZMG). Scalp EEG electrodes were placed
according to the International 10–20 system. Recordings
were evaluated in the referential and bipolar montage. The
following EEG findings were identified; rhythmic epileptiform
discharges (RED) and isolated intermittent spike/sharp waves
(focal, regional, bilateral) as interictal epileptic discharges,
continuous symmetrical and asymmetrical slowing as nonepileptiform discharges, Frontal Intermittent Rhythmic Delta
Activity (FIRDA), Continuous Spikes, Waves During Slow Sleep
(CSWS), burst suppression pattern and “Switch of” finding.
Ictal activities were evaluated and were grouped according to
whether they can lateralize or localize the epileptogenic zone.
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Rhythmic epileptiform discharges are defined as stereotyped,
rhythmic sequences of repetitive, sharp waves or spikes
lasting >1 second. The relationship between FCD subtypes
and scalp EEG findings was examined, and the effect of
sleep was evaluated. To define the localization value of each
EEG pattern, REDs, intermittent spike/sharp waves, and ictal
activities were compared with the anatomical location of the
structural cortical lesion on imaging.
Preoperative Examinations
Cranial MRI, PET, SPECT, and neuropsychological tests (NPT)
performed before the operation were evaluated. All patients
had cranial MRIs. MRI findings were grouped as normal MRI,
only focal cortical dysplasia (OFCD), dual lesions (FCD and an
additional lesion) and, lesions other than FCD. Dual lesions
and lesions other than FCD were determined as contralateral
hippocampal sclerosis, polymicrogyria, hypoplasia of corpus
callosum, and sequelae tissue loss. PET results of 17
patients, ictal SPECT results of five patients, and NPT results
of 12 patients were obtained. Cranial MRI findings, PET,
SPECT findings, and the correlation between these and EEG
findings were investigated. Their sensitivity in determining the
epileptogenic zone was evaluated.
Surgery and Outcome
The process of determining the epileptogenic zone and the
surgical approach to the lesion were examined. Postoperative
outcome was evaluated using Engel’s classification (9).
Factors affecting outcomes were discussed.
Pathological Examination
All Hematoxylin-Eosin stained samples were retrospectively
re-examined (BB, OK), and morphological diagnoses were
determined according to the consensus recommended by the
ILAE diagnostic methods commission for FCD (4). Neuronal
nuclear antigen, Neurofilament-H antibodies were applied to
some patients at the diagnostic stage.
Statistics
NCSS (Number Cruncher Statistical System) 2007 (Kaysville,
Utah, USA) program was used for statistical analysis. While
evaluating the study data, besides descriptive statistical
methods (Average, Standard Deviation, Median, Frequency,
Ratio, Minimum, Maximum), the Mann-Whitney U test was
used to compare two groups of variables that did not show
the normal distribution in the comparison of quantitative data.
Fisher-Freeman-Halton test and Fisher’s exact test were used
to compare qualitative data. The patient group was divided
into two groups as those with OFCD (n=9) according to their
MRI scans and patients with normal MRI, dual lesions, or
lesions other than FCD (n=10). Logistic regression analysis
was used to determine the relationship between the presence
of OFCD and the presence of rhythmic activity, isolated
intermittent spike/sharp waves, and ictal activities. However,
linear regression analysis was used to evaluate the relationship
between the presence of OFCD and scalp interictal activity.
Significance was assessed at least p<0.05.
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RESULTS

Clinical Data
In this study, 19 patients who were operated on for refractory
epilepsy and who had FCD in pathological examinations
of surgical materials were included. Seven (36.8%) of the
patients were female and 12 (63.2%) were male. The ages of
the patients ranged between four and 47, and the mean age
was 21.89 ± 14.64 years. Age at onset of seizure ranged from
one day to 13 years, with an average of 4.00 ± 4.54 years;
duration of epilepsy varied between 0.6 and 46 years, with
an average of 13.58 ± 12.36 years; the age at surgery ranged
from 0.6 to 46 years, with an average of 17.46 ± 14.67 years
(Table I). Seven (36.8%) of the patients had FCD Type Ia, four
(21.1%) of patients Type Ib, 4 (21.1%) of patients Type IIa,
3(15.7%) of patients Type IIb and 1 (5.3%) of patients Type
IIIa. Type I was determined in 57.9% (n=11), type II in 36.8%
(n=7), and type III in 5.3% of them (n=1) (Table II) (Figure 1).

There was no statistically significant difference between the
age, the age of onset of seizures, duration of epilepsy, and
the age of surgery of the patients with FCD type I and type
II (p> 0.05). Among the patients with FCD type II, the ratio of
female patients was statistically significantly higher than with
FCD type I (p=0.013; p<0.05).
In the scalp EEGs, REDs were detected in 31.6% (n=6) of the
patients. Among them, three patients had FCD Type I, and the
other three patients had FCD Type II. Rhythmic epileptiform
discharges in one of these patients were focal and localized
to the lesion. Rhythmic discharges were common in one
hemisphere in three of the patients, in both hemispheres in
one patient, and the posteriors of both hemispheres in the
other patient. When interictal activities were examined in scalp
EEG, focal spikes were observed in eight patients, regional
spikes in four patients, and bilateral spikes in seven patients.

Table I: Demographic Features

n (%)
Age
Gender
Age at epilepsy onset
Duration of epilepsy
Age at surgery
Lateralization

Localization

Focal cortical dysplasia

Min-Max (Median)

4-47 (22)

Average±Ss

21.89±14.64

Female

7 (36.8)

Male

12 (63.2)

Min-Max (Median)

1 day -13 years (1)

Average±Ss

4.00±4.54

Min-Max (Median)

0.6-46 (15)

Average±Ss

13.58±12.36

Min-Max (Median)

0.6-46 (18)

Average±Ss

17.46±14.67

Right

13 (68.4)

Left

6 (31.6)

Frontal

8 (42.1)

Parietal

5 (26.3)

Temporal

4 (21.1)

Occipital

2 (10.5)

Ia

7 (36.8)

Ib

4 (21.1)

II a

4 (21.1)

II b

3 (15.7)

III a

1 (5.3)

Type I

11 (57.9)

Type II

7 (36.8)

Type III

1 (5.3)
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Table II: Pathological Findings

Patient

Type

Pathological finding

Patient 1

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 2

IIa

Abnormal lamination and the presence of dysmorphic neuron *

Patient 3

IIb

Abnormal lamination and the presence of balloon cells **

Patient 4

IIb

Abnormal lamination and the presence of balloon cells **

Patient 5

IIb

Abnormal lamination and the presence of balloon cells **

Patient 6

IIa

Abnormal lamination and the presence of dysmorphic neuron *

Patient 7

IIIa

Abnormal radial lamination and pyramidal cell loss in CA1 and CA4 regions of hippocampus

Patient 8

IIb

Abnormal lamination and the presence of balloon cells **

Patient 9

Ib

Abnormal tangential lamination- loss of 6-layer histological structure of the cortex

Patient 10

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 11

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 12

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 13

Ib

Abnormal tangential lamination

Patient 14

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 15

Ib

Abnormal tangential lamination- loss of 6-layer histological structure of the cortex

Patient 16

IIa

Abnormal lamination and the presence of dysmorphic neuron *

Patient 17

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

Patient 18

Ib

Abnormal tangential lamination- loss of 6-layer histological structure of the cortex

Patient 19

Ia

Abnormal radial lamination - abundant microcolumnar organization (by more than 8 neurons aligned in
vertical direction)

*Dysmorphic neuron: Cells with abnormal cytoplasm and cytoplasmic appendages, in which the Nissl substance aggregated and concentrated
towards the cell membrane, and in accumulation of neurofilament protein.
** Balloon cells: Large cells with a homogeneous eosinophilic cytoplasm and with an eccentric nucleus, where the Nissl body cannot be seen
due to the accumulation of neurofilament proteins.

With the seizure activities recorded in the scalp EEG, in
68.4% (n=13) of the patients’ lateralization, in 57.9% (n=11)
localization was possible.
Background activity was normal in scalp EEGs of three
patients. The asymmetric slowing was observed in nine
patients and symmetrical slowing in seven patients. Three
(n=3; 100%) of the patients with normal background activity
had FCD type II. Six (67%) of the patients with asymmetric
slowing had FCD type I, 2 (22%) had FCD type II, and 1 (11%)
had FCD type III. Five (71%) of the patients with symmetrical
slowing had FCD type I, and 29% (n=2) had FCD type II.
Frontal Intermittent Rhythmic Activity was observed in one
patient. Continuous spikes and waves during sleep were
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observed in one patient, and burst suppression patterns were
observed in two patients. A “switch of” finding was detected
in one patient. In the seizure recording, it was observed that
the seizure starting from the left occipital rapidly passed to
the left temporal. The incidence of RED did not differ between
FCD types (p>0.05). There is not a significant difference
between FCD type I and type II patients with respect to their
scalp EEG findings allowing for lateralization and localization
of the epileptogenic zone (p>0.05) (Table III).
When seizure semiology is examined, 26.3% of the patients
(n= 5) had semiological findings compatible with lateralization
and localization, 26.3% (n=5) compatible with lateralization
only, and 26.3% (n=5) had findings compatible with localization
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Figure 1: Pathological findings in FCD subgroups: A) Microcolumnar organization in FCD Type Ia, B) loss of 6 layer cortical lamination
in FCD Type Ib, C) dysmorphic neurons in FCD Type IIa, D) balloon cells in FCD Type IIb.

Figure 2: Interictal intermittent sharp /spike waves and MRI. *FCD: Focal cortical dysplasia; *OFCD: Only focal cortical dysplasia.
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Table III: Scalp EEG Findings

Focal Cortical Dysplasia

Type 1 (n=11)

Total

Type 2 (n=7)

Type 3 (n=1)

RED*

3 (15.8%)

3 (15.8%)

Focal
Interictal intermittent sharp /
Regional
spike waves
Bilateral

3 (37.5%)
4 (100%)
4 (57%)

4 (50%)
3 (43%)

1 (12.5%)
-

8 (42%)
4 (21%)
7 (37%)

6 (67%)
5 (71%)

3 (100%)
2 (22%)
2 (29%)

1 (11%)
-

3 (16%)
9 (47%)
7 (37%)

Non-epileptiform activities

Normal background activity
Asymmetric slowdown
Symmetric slowdown

FIRDA**

-

6 (31.6%)

1

ESES***

1

Burst suppression pattern

2 (Ia+Ib)

*RED: Rhythmic epileptiform discharges, **FIRDA: Frontal intermittent rhythmic delta activity, ***ESES: Electrical status epilepticus in sleep.

Table IV: Engel’s Classification

Engel’s Classification

Class 1 (n=10)

Focal cortical dysplasia

Class 2+4 (n=7)
Type I

3 (33.3)

6 (66.7)

Type II

6 (85.7)

1 (14.3)

Type III*

1 (100)

0 (0)

P

**0.060

*The number of people in the group was not statistically, they were not included in the assessment, **Fisher’s Exact Test.

only. In 21.1% of the patients (n=4), there were no sufficient
findings for lateralization and localization. Localization and
seizure semiology according to the type of FCD did not differ
statistically significantly (p>0.05).
Three different model were performed to determine relationship
between presence of OFCD (independent variable) and
rhythmic activity (dependent variable) (p=0.41, B=-0.84, 95%
Confidence Interval=0.06-3.22), and localization during ictal
activity (dependent variable) (p=0.46, B=0.69, 95% Confidence
Interval = 0.31-12.84), and lateralization (dependent variable)
(p=0.87, B=-0.15, 95% Confidence Interval = 0.12- 5.94) using
logistic regression analyses. There was a relationship between
interictal epileptogenic activities (dependent variable) and
the presence of OFCD (independent variable), but it was not
statistically significant (p=0.07, B=-0.23, 95% Confidence
Interval = -0.49-0.26) (Linear regression analysis). Also, it was
noteworthy that the frequency of focal epileptogenic activity
was higher when there was an OFCD lesion on MRI (Figure 2).
MRI/PET/SPECT/NPT Findings
MRI was normal in 15.8% of the patients (n=3; FCD type Ia,
Ib, IIa). 52.6% of the patients had lesions other than FCD
on MRI (n=10), in three patients in this group, FCD lesions
were observed in addition to different lesions. 47.4% (n=9)
of the patients had lesions with OFCD on MRI (Figure 3).
The different MR findings observed in patients were as

6 | Turk Neurosurg, 2022

follows: contralateral hippocampal sclerosis, polymicrogyria,
hypoplasia of corpus callosum, and sequelae tissue loss.
Findings were sufficient to localize the lesion in 53.3% (n=8)
of the patients who underwent PET and in 83.3% (n=5) of
the patients who underwent SPECT. In 33.3% of the patients
(n=4), findings compatible with the lesion were obtained in
NPT. The number of antiepileptic drugs used varied between
two and six, with an average of 2.95 ± 0.85. The presence
or absence of lesions on MRI did not show a statistically
significant difference according to the type of FCD (p>0.05).
There was no statistically significant difference between PET,
SPECT, and NPT results of FCD type I and type II patients (p>
0.05).
Surgery and Outcome
As for post-operative results according to the Classification
of Engel, 58.8% of the patients (n=10) were class I, 11.8%
(n=2) were class II and 29.4% (n=5) were class IV (Table IV).
There was no statistically significant difference between FCD
type I and type II patients according to Engel’s classification
(p=0.060; p>0.05), but postoperative results were more
favorable in FCD type II patients.
According to the results of the surgery, the patients were
divided into two groups as Engel 1 and Engel 2 + 4 (Table IV).
No statistically significant difference was found in scalp EEG
findings and lateralizing or localizing the lesion (p>0.05). There
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A1

A2

B1

B2

C1

C2

D1

D2

Figure 3: MRI and EEG Findings of the cases; A1: T2 image shows right occipital lesion compatible with FCD(A1a) and left HS on Flair
images (A1b) of MRI, A2: Isolated intermittent spike/sharp wave activity on the posterior of the right hemisphere on scalp EEG, B1:
Normal MRI, B2: REDs* in the fronto-centro-temporal-parietal on the right hemisphere on scalp EEG, C1: T2 image shows left frontopolar
sequela cystic lesion on cranial MRI and cystic lesion with left temporopolar tissue loss, C2: REDs on the right frontotemporal, left
temporal on scalp EEG, D1: Flair image shows interhemispheric lesion at the medial gyrus level in the left frontal, D2: NCSE**, *REDs:
Rhythmic epileptiform discharges, **NCSE: Non convulsive status epilepticus.
Turk Neurosurg, 2022 | 7
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was no statistically significant difference between the patients
grouped as Engel 1 and Engel 2 + 4 according to the lesion
detection associated with FCD on MRI (p>0.05). There was
no statistically significant difference between the PET, SPECT,
and NPT results of the patients who were grouped as Engel
1 and Engel 2 + 4 according to the results of the surgery (p>
0.05).
█

DISCUSSION

In the present study, 19 patients who had FCD in pathological
examinations of surgical materials and were operated on
refractory epilepsy were included. Scalp EEGs of the patients
were analyzed retrospectively. We aimed to discuss the
findings of pathologically proven subtypes of FCD in scalp EEG
and their contribution to localization of the epileptogenic zone
and diagnosis. Among the FCD types, there was no difference
in the incidence of REDs in scalp EEG. It was observed that
the frequency of isolated intermittent spike/sharp waves was
slightly higher in patients with Type II compared to type I. The
frequency of focal epileptogenic activity was higher when there
was an OFCD lesion on MRI. Epistashvili and et al. determined
that REDs, continuous discharges, frequent rhythmic bursting
epileptiform activity, polyspikes, and repetitive discharges
were found in higher rates in patients with FCD compared to
other etiologies of refractory epilepsies and suggested that
these EEG patterns can be used as biomarkers of FCD (10).
However, a study conducted among subgroups of FCD has
not been identified.
Rhythmic epileptiform discharges are seen in approximately
half of the patients with FCD (5,13). The spatial distribution of
lesions is compatible with RED in 80% of patients(5). REDs can
show the epileptogenic focus and are helpful for diagnosis.
There is no significant difference between types, but it has an
important place in the diagnosis. They also give an idea about
the extent of the lesion during preoperative evaluation. Among
our cases, REDs do not provide supportive information about
spatial propagation, which indicates the need to evaluate
more patients.
Isolated intermittent spike/sharp waves localize the lesion
poorly and show compliance with only 43% (13). In FCD
subtypes, there is no significant difference between patients
regarding localization of the epileptogenic zone with scalp
EEG (18,28). In our study, it is remarkable that the rate of focal
activity was higher in patients with FCD Type II. Krsek et al.
have found that this rate is higher in FCD type IIb, which could
be associated with the presence of a more limited lesion area
on MRI (17). In our study, we could not compare FCD Type II
subtypes due to the small number of patients.
We observed a “switch of” finding in the scalp EEG of one
patient. This finding was first reported by Steinhoff et al. and
has been defined as the transition of lateralized ictal activity
from one hemisphere to another in patients with temporal lobe
epilepsy (23). Similarly, transition to another hemisphere region
can be considered a “switch of.” This finding is known to be
a negative prognostic indicator for surgical success. However,
in the study conducted by Şirin et al., it has been reported
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that this finding does not always show a poor prognosis in
patients with temporal lobe seizures (22). In our patient with
extratemporal lobe epilepsy with the switch of, complete
seizure freedom was achieved after the surgery. Preoperative
examinations are very important to increase the chance of
success in epilepsy surgery. Based on this, we think that a
comparison should be made between patients with temporal
and extratemporal lobe seizures regarding the effects of
“switch “ finding on prognosis.
Slowing in EEG can be observed in patients with FCD (5,18).
This finding is important for the localization of the epileptogenic
zone and can give an idea about hemispheric dysfunction. In
our study, it was noted that intermittent and continuous EEG
slowing were seen at a higher rate in FCD Type I patients.
Similarly, in the study of Krsek et al., continuous EEG slowing
was significantly higher in Type I FCD patients (18). Frontal
Intermittent Rhythmic Activity was observed in one of the
patients with focal EEG slowing in our study FIRDA is not
a localizing finding regarding the epileptogenic zone (1).
However, Şirin et al. pointed out that unilateral FIRDA seen in
epileptic patients has a good lateralizing value for ipsilateral
focal epileptic focus and focal lesion just as unilateral TIRDA
(24). We should note that our case was completely seizurefree after the surgery.
In our study, one patient with FCD Type Ib had CSWS. There
are studies reporting the association of polymicrogyria with
CSWS (14,15). However, there are few studies about the
association of FCD and CSWS. Apart from this, continuous
epileptiform activity (status epilepticus) is seen in 9% of
patients with FCD and this rate does not change between
types (18). In our study, NCSE was seen in a patient whose
pathology was compatible with FCD Type IIb.
Rare cases have been reported for concomitant FCD in
patients with Lennox-Gastaut syndrome. In a reported case,
the findings showed that the removal of the lesion of FCD was
associated with a good prognosis (29). In our study, there was
no change in seizure frequency observed after the surgery in
two patients with burst suppression patterns. It was observed
that these two patients developed Lennox-Gastaut syndrome
in their subsequent follows up. Surgery had no significant
effect on prognosis in our patients. However, it should be
kept in mind that the treatment of concomitant etiologies
in cryptogenic childhood epileptic encephalopathies may
provide clinical benefits.
In the literature, it has been shown that patients with FCD
type II have a better postoperative prognosis than FCD
Type I (6,11,16,25). It has been reported that extratemporal
location, undefined ictal EEG onsets, secondary generalized
tonic-clonic seizures, use of intracranial electrodes and large
resections are correlated with poor seizure control after
surgery (20). In our study, although it was not statistically
significant (p=0.060; p>0.05), similar to what is reported in the
literature, it was remarkable that the success rate in FCD type
II cases was higher than in FCD type I cases. The high rate of
lesion detection on MRI in FCD Type II patients supported this
finding, although it was not statistically significant. Cranial MRI
is normal in some FCD patients (8). Especially in FCD Type I,
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this rate is higher (7). Determining the boundaries of the lesion
with MRI is associated with a good prognosis. In our study,
however, no such relationship was found. In addition, the
high frequency of focal activity in patients with OFCD lesions
on MRI is worth highlighting concerning easily localizing the
lesion and contributing positively to prognosis.
In cases with FCD, PET and ictal SPECT can detect the
epileptogenic zone at a high rate. PET correlates approximately
75-90% and ictal SPECT correlates 50% with epileptogenic
zone (20). In our study, very good results were obtained
regarding showing the epileptogenic zone. However, it was
not found predictive of prognosis.
Limitations
The limitation of this study is the small number of patients with
FCD involved.
█

CONCLUSION

It seems that electrophysiological findings will help us
determine FCD subgroups and reveal the relationship with
the clinical and imaging features. Determination of the
electrophysiological findings seen in FCD and their contribution
to recognizing the subgroups of FCD will significantly
contribute to the diagnosis of the disease with non-invasive
methods and identify the treatment approaches. Although it
was determined in this study that the characteristic features,
such as EEG, MRI findings and clinical features, can help for
diagnosing subgroups of FCD and may be associated with
the postoperative outcome, supportive studies are needed. In
addition, due to the different appearance of electrophysiology
in different epilepsy etiologies, we believe the fields use
electrophysiology and perspectives will change.
█
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