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INTRODUCTION

Every year 23 to 64.1 out of 100000 people
experience a single episode of unprovoked
seizure (1). Itis also estimated that 150000 adult
cases of first unprovoked seizure happen
annually in united states of America (2). Besides
these statistics, seizure brings withering
feelings, when somebody faces the condition.
Moreover, it is reported that there is 21 to 45
percent risk of recurrence for a first unprovoked
seizure within the first 2 years (3).

The condition become more complicated, when
a diagnosis of epilepsy is made. It is reported
that the incidence of epilepsy is higher in very
young and very old adults; but it can affect
patients at all ages. With this regard, the annual
incidence of epilepsy is about 20 to 30 cases per
100000 (4). In fact, one in 26 people will
develop epilepsy over the course of their
lifetime (5). Furthermore, epilepsy brings a high
burden for the society and the patient. Epileptic
cases are banned to do some high-risk social
activities and need proper and even life-long
treatment. Annual cost of epilepsy is reported to
be $8,412-$11,354. Along with this, the high
burden of the psychologic effect should be
addressed, too (6).

Taking into consideration all above mentioned
timely and accurate diagnosis of epilepsy is
important. Electroencephalography (EEG) is
one of the first used modalities for the diagnosis
of epilepsy; however, 10% of patients with
confirmed diagnosis of epilepsy may never
develop abnormal discharges in EEG, as these
are usually evident during the attack episodes

(7, 8). Moreover, even abnormal waves in EEG
may not be indicative of a seizure or epilepsy (9).
Nowadays, the gold standard diagnostic method
for epilepsy is long-term video-EEG monitoring
(VEM). Although, it is tried to make the VEM
easier and more accessible, as there is outpatient
VEM, todays. However, the high cost of this
modality limits its valuable finding. The mean
cost of inpatient and outpatient VEM in USA is
reported to be $13,821 and $4,098, respectively
(10).

Imaging also may play a role in the diagnosis of
the cause of seizure and epilepsy. Computed
tomography and magnetic resonance imaging
(MRI) are both useful in the diagnosis of the
seizure; however, MRI dose not pose harmful
radiation. MRI can present epileptic and non-
epileptic findings (11). However, further studies
are needed to find relevant MRI features in first
unprovoked seizure that finally diagnosed as
epilepsy patient. The aim of our study is to assess
the MRI findings of the patients with first
unprovoked seizure and follow them to find out
the proportion of the patients that develop
epilepsy and try to correlate MRI findings with
epilepsy development.

Material and methods

Study population and design

This prospective cohort study was conducted in
military hospitals of Tehran, during 2021 and
2022. The studied population was the patients
who referred with the presentation of the first
unprovoked seizure (FUS) and they underwent
magnetic resonance imaging (MRI). The
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diagnosis of FUS was made by an expert
neurologist after the rule out of other conditions.
Those  with  previous brain  lesions,
cerebrovascular accident (CVA), and trauma
cases were excluded. Moreover, only adults
aged 18 years old or more were included.

Data gathering, imaging, and follow up
Demographic data including age and gender of
the patients were extracted. Moreover, the
patients were asked for a full history, especially
family history of seizure. Also, a full physical
examination was conducted. According to the
history and examination, the type of seizure and
the side of lateralization were assessed.
Moreover, two expert radiologists assessed the
MRI of the patients to find any abnormality. The
patients were followed for a further 6-month
time, in order to find out whether they develop
recurrence and final diagnosis of epilepsy
according to the VEM.

All the patients were provided with written
informed consent and were free to leave the study
whenever they want. Data of the patient were
coded in order to be confidential. Moreover, ethics
committee of Aja university of Medical Sciences
approved study protocol.

Analysis

Data were entered in SPSS software version 20.
Percent and frequency of the qualitative data and
mean and standard deviation of the guantitative
data were calculated. The frequency of different
MRI findings regarding the diagnosis of epilepsy
at the end of six-month follow up were assessed.
Result

Totally, 80 FUS cases were assessed. Among
them, 62 (77.5%) were male and 18 (22.5%) were
female. The mean age of the included cases was
29.96+9.32 old. Table 1 shows the details of
gender, epilepsy family history, and age in the
studied population.

Ethics
Table 1. frequency of the gender, epilepsy family history, and mean age.
Feature Statistic
Age (years; meanSD) 29.96+9.32
Gender N (%) 62 (77.5)
18 (22.5)
Epilepsy family history N (%) 6 (7.5)
Negative 74 (92.5)

Table 2 shows the details of the type of
diagnosed seizure in the cases. Most of the cases

Table 2. type of diagnosed seizure in the cases.

were generalized (50;62.5%) and convulsive
(51;63.7%).

Feature

Statistic

Type of epilepsy (focal/generalized) N (%)

Focal 30
(37.5)

Generalized 50
(62.5)

Type of epilepsy (convulsive/non-convulsive) N (%)

Convulsive 51
(63.7)

Non-convulsive 29
(36.3)

Table 3 shows the MRI findings of the included
cases. The imaging was normal in 42 (52.5%)
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cases. The most prevalent abnormal finding was
small vessel ischemic changes that was found in
7 cases (8.8%). Table 2 shows the details.

Table 3. MRI findings of the included cases.

Feature Statistic

MRI finding N (%) Normal 42 (52.5)
Small vessel ischemic changes 7 (8.8)
Unspecified lesion 6 (7.5)
White matter hyperintensity 5(6.3)
Gliosis/encephalomalacia 4 (5.0)
Nonspecific T2 signal 3(3.8)
Cavernoma 2 (2.5)
Focal cortical dysplasia 2 (2.5)
Hippocampal structure asymmetry 2 (2.5)
Developmental venous anomaly 1(1.3)
Demyelination 1(1.3)
Arachnoid cyst 1(1.3)

During the follow up time, 22 cases (27.5%)
were confirmed as epilepsy patients. Table 4
compares the MRI findings of the patients who
developed epilepsy with those who did not. As
it is evident there was a significant difference
regarding this comparison (p=0.023).
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Table 4. comparison of MRI findings of the patients who developed epilepsy with non-epileptic

cases.
Feature Epilepsy Non- p
epilepsy value
MRI Normal 9(21.4) 33 0.023
finding (78.6)
N (%) - -
Small vessel ischemic changes 2 (28.6) 5(71.4)
Unspecified lesion 1(16.7) 5(83.3)
White matter hyperintensity 0 (0.0 5
(100.0)
Gliosis/encephalomalacia 4 0 (0.0
(100.0)
Nonspecific T2 signal 1(33.3) 2 (66.7)
Cavernoma 0 (0.0) 2
(100.0)
Focal cortical dysplasia 1 (50.0) 1 (50.0)
Hippocampal structure 0 (0.0 2
asymmetry (100.0)
Developmental venous anomaly 1 0 (0.0
(100.0)
Demyelination 0 (0.0 1
(100.0)
Arachnoid cyst 0 (0.0) 1

(100.0)
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Figure 1. A magnetic resonance sequence showing gliosis

Discussion

The diagnosis of epilepsy is still a
challenging  task. Besides  being
challenging for the physicians, it is time
and money consuming that poses a burden
on the patients and the health system (12).
The first approach to a patient with a
seizure is to find a specific origin for the
abnormal brain activity. But sometimes,
there is no found origin and the patient is
diagnosed, as a first unprovoked seizure
case. In this situation, usually, the first
approach is to take an
electroencephalogram (EEG). However,
EEG has several limitations, as it is
believed that routine EEG usually assesses
the superficial summation of excitatory and
inhibitory actions of the cortex and the
changes may be epileptic deep inside the
brain. Moreover, nearly large electrical
changes should be posed in the brain that
can be detected with EEG. The reported
specificity and sensitivity of routine EEG
are 25-56% and 78-98%, respectively (13).
Due to this low accuracy and limitations
regarding the routine EEG, long term
monitoring EEG (LTM) is developed with
this regard. There are different benefits in
using LTM, it can be used in case of

diagnosing  paroxysmal  neurological
attacks, rule out of nocturnal epilepsy and
parasomnia or psychogenic non-epileptic
seizures, assessment of candidates for
epilepsy surgery, and definition of seizure
type (14). Moreover, a recent meta-analysis
proposed a sensitivity of 70% and
specificity of 40% for long-term video-
electroencephalographic monitoring (15),
which is not high enough.

In fact, the diagnosis is usually made based
on different clinical and para-clinical
findings. Imaging can be helpful, too. MRI
is clearly superior to CT in detection of
epileptogenic abnormalities in patients
with first-ever unprovoked seizure, in
particular mesial temporal sclerosis and
malformations of cortical development.
MRI can even detect the lesions that a CT
scan may miss (16). Ho et al. (17) found
that 29 percent of their population had
epileptogenic lesion including stroke, post-
traumatic, or neoplastic lesions. Moreover,
they proposed that 49% of their studied
population developed epilepsy within a
year and 55% of them were diagnosed as
epilepsy cases after 2 years. This rate was
27.5% for our studied sample during 6
months. Chen et al. (18) proposed that
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using three dimensional MRI, 24.6% of
their cases had abnormal findings. They
proposed that 7 cases had
encephalomalacia, 4 had brain contusions,
4 had infarctions, 2 had cerebral
hemorrhages, 6 cases had hippocampal
sclerosis, 6 cases had focal cortical
dysplasia and 2 cases had other
abnormalities. There was a relationship in
their study between abnormal MRI finding
and seizure recurrence. Our study showed
that 47.5% of the cases had abnormal
findings.

All the gliosis cases in our study were
finally diagnosed as epilepsy cases.
Hakami et al. (19) also reported that gliosis
was the most common epileptogenic lesion
in their study. They assessed the final
diagnosis of first unprovoked seizure and
among 764 patients that underwent MRI,
343 (45.0%) had an abnormal MRI. This
finding consisted half of the epileptogenic
lesions in MRI images. This finding can
even happen in 18% of the cases with no
evident history of trauma, stroke, or
surgery. They also proposed that 52 percent
of the epileptic seizure cases had normal
MRI findings. Moreover, in case of non-
epileptic lesions However, they did not
compare the findings between epilepsy
cases and non-epileptic patients.

The problem with the high rate of normal
findings in MRI may be due to the low
resolution of conventional MRI. Taking
different sequences like T1 or T2 weighted
and also FLAIR MRI can help with this
regard. diffusion tensor imaging (DTI) is
another modality that can be helpful in
detecting subtle changes of the cortices (17,
20, 21). There are also other neuroimaging
methods that can help the diagnosis of
epilepsy like volumetric assessment of
hippocampus (22). However, few studies
regarding other neuroimaging techniques
in diagnosing epilepsy have been
conducted (23-25). Our study tried to find
the MRI changes in first unprovoked
seizure and their relationship with epilepsy
development. Although some changes like
Gliosis/encephalomalacia was associated
with epilepsy development, due to the high

number of normal brain MRI cases, we
should declare that conventional MRI has a
restriction in the diagnosis of epilepsy.

Conclusion

We found that many first unprovoked
seizure patients, who developed epilepsy
during our follow up time, had a normal
MRI. However, some MRI findings like
gliosis or encephalomalacia were more
common in epileptic cases. In fact, the
researchers  should assess other
neurological findings to point out a
diagnostic clue for epilepsy.
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