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Abstract:

Background: New-onset seizures are a common neurological presentation requiring prompt evaluation to identify
underlying structural brain abnormalities. Magnetic resonance imaging (MRI) plays a crucial role in detecting
epileptogenic lesions, facilitating accurate diagnosis, guiding treatment, and improving patient outcomes.
However, the diagnostic yield and spectrum of MRI-detected epileptogenic lesions vary across different
populations.

Aim: To determine the diagnostic yield of MRI and evaluate the spectrum of epileptogenic lesions in patients
presenting with new-onset seizures.

Methodology: A hospital-based prospective observational study was conducted in the Department of
Radiodiagnosis, Indira Gandhi Institute of Medical Sciences (IGIMS), Patna, Bihar, over a period of one year. A
total of 145 consecutive patients with new-onset seizures were enrolled. All patients underwent detailed clinical
evaluation, routine electroencephalography (EEG), and MRI brain using a dedicated epilepsy imaging protocol.
MRI findings were categorized as epileptogenic lesions, non-epileptogenic lesions, or normal, and correlated with
seizure type and EEG findings. Statistical analysis was performed using SPSS version 26.0, with p < 0.05
considered statistically significant.

Results: The mean age of the participants was 39.8 + 17.2 years, with a male predominance (59.3%). MRI
identified epileptogenic lesions in 54 (37.2%) patients, non-epileptogenic lesions in 24 (16.6%), while 67 (46.2%)
had normal MRI findings. Mesial temporal sclerosis (22.2%) was the most common epileptogenic lesion, followed
by gliosis/encephalomalacia (20.4%), developmental cortical malformations (14.8%), and neuroinfective lesions
(14.8%). Epileptogenic lesions were significantly associated with epileptiform EEG abnormalities (p =0.001) and
focal seizures (p = 0.002).

Conclusion: MRI demonstrated a diagnostic yield of 37.2% in detecting epileptogenic lesions among patients
with new-onset seizures and showed significant correlation with EEG abnormalities and focal seizure type.
Routine epilepsy-protocol MRI should be incorporated into the diagnostic evaluation of patients presenting with
first-time seizures to facilitate early etiological diagnosis and appropriate clinical management.
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Introduction

New onset seizures are a frequent neurological cur once as a result of a reversible metabolic or sys-
emergency and hospital admission in all age groups. temic etiology, but they are frequent if the seizures
A seizure is a sudden event of signs and/or symp- continue to recur and are unprovoked. Single sei-
toms arising from abnormal, excessive or synchro- zures can occur from reversible metabolic or sys-
nous neuronal activity in the brain. Seizures may oc- temic causes, but recurrent unprovoked seizures are
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typical of epilepsy. The underlying etiology is im-
portant in determining diagnosis, prognosis, treat-
ment and long-term outcome, and as such should be
identified early. Neuroimaging, specifically mag-
netic resonance imaging (MRI), has become a non-
neglectable technique in the assessment of patients
with new onset seizures as it has resulted in the iden-
tification of structural abnormalities of the brain that
could be an epileptogenic focus [1].

The diagnosis of epilepsy is still essentially clinical
and based on thorough history taking, eyewitnesses
report, thorough neurological examination, electro-
encephalography (EEG), and appropriate neuroim-
aging. Of the imaging methods that are available,
MRI offers the best soft tissue contrast resolution,
multi-planar imaging and good spatial resolution,
which is why it is the method of choice for the de-
tection of epileptogenic lesions. MRI can be espe-
cially useful in identifying subtle abnormalities of
the cortex such as mesial temporal sclerosis, focal
cortical dysplasia, low-grade tumors, vascular mal-
formation, gliosis and developmental abnormalities
that might not be seen on computed tomography
(CT). The diagnosis of epilepsy is greatly helped by
the identification of these lesions, as is the progno-
sis, choice of antiepileptic therapy, and decision on
eligibility for epilepsy surgery [2]. The application
of MRI has been extensively investigated in patients
with drug-resistant epilepsy and those undergoing
presurgical evaluation. Relatively few prospective
studies have assessed the diagnostic yield of MRI in
patients with new onset seizures, however, because
identification of an underlying structural lesion may
suggest a greater risk of seizure recurrence, help to
determine the epilepsy syndrome, and prompt ap-
propriate therapeutic intervention [3].

The diagnostic value of neuroimaging for the detec-
tion of lesions that are epileptogenic in patients with
new onset seizures ranges from about 1% to 47%,
according to the practice parameters published by
the American Academy of Neurology (AAN) and
the American Epilepsy Society (AES). This is a
large degree of variability that is due to the differ-
ences in the study design, patient selection, imaging
modalities used, and the definitions of clinically sig-
nificant abnormalities. Most of the previous evi-
dence was from the studies that used computed to-
mography (CT) imaging to provide the data while
only a few studies used both MRI and CT. The diag-
nostic yields of more recent studies, with MRI alone
and/or MRI/CT scans have ranged from 14% to
48%. However, many of these studies had included
mixed groups of patients with acute symptomatic
seizures, patients with a history of epilepsy, and
small numbers of patients in their studies, thus lim-
iting the generalizability of their conclusions [4].

MRI not only detects structural abnormalities but
also yields useful information about the spectrum of
epileptogenic lesions. These lesions include a vari-
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ety of pathologies, such as mesial temporal sclerosis,
cortical malformations, congenital developmental
abnormalities, brain tumors, cerebrovascular le-
sions, traumatic sequelae, inflammatory disorders,
infections (neurocysticercosis and tuberculomas),
ischemic infarctions, cerebral venous thrombosis,
and hippocampal abnormalities. The incidence of
these lesions is dependent on patient age, geograph-
ical location, socioeconomic status and regional dis-
ease burden. In developing countries like India, in-
fectious causes remain a significant cause of epi-
lepsy, and a significant proportion of the spectrum
of findings on MRI imaging in people with new on-
set seizures. It is thus important to know the distri-
bution of the epileptogenic lesion if the diagnostic
accuracy is to be enhanced and patient management
optimized [5].

EEG is still an indispensable tool in the assessment
of epilepsy, besides structural imaging. MRI and
EEG work hand in hand to boost the certainty of di-
agnosis by linking structural abnormalities with
functional epileptiform activity. Several studies
have found that patients with MRI-detected epilep-
togenic lesions have an increased risk of EEG epi-
leptiform abnormalities and for recurrent seizures.
In contrast, however, an abnormal MRI does not rule
out epilepsy, showing that electrophysiological and
imaging tests complement each other to better assess
patients. Therefore, the combination of clinical ex-
amination, EEG and MRI is recommended in the di-
agnostic assessment of patients with their first sei-
zure [6].

Although MRI technology has come a long way,
prospective observational data regarding the spec-
trum of epileptogenic lesions and diagnostic yield of
the MRI in patients with new onset seizures from In-
dia is limited. MRI findings and their significance
may be affected by regional differences in disease
prevalence, access to health services, infectious ae-
tiology and demographic factors. Hence, institution-
specific data can be useful to the study of the epide-
miological characteristics of the epilepsy in various
populations and for the design of imaging protocols
based on evidence [7].

The department of Radiodiagnosis at Indira Gandhi
Institute of Medical Sciences (IGIMS) Patna, Bihar
is a large tertiary centre for the patients of Bihar and
adjoining states. As a group, patients with new onset
seizures have a very heterogeneous population,
which allows for a good assessment of the diagnos-
tic utility of MRI in a clinical setting. A prospective
observation study carried out in this context may
give valuable clues to the prevalence and spectrum
of epileptogenic lesions, aid in correlation with sei-
zure properties and assist in clinical decisions in the
management of epilepsy [8].

So, the present study, Diagnostic Yield and Spec-
trum of Epileptogenic Lesions on MRI in Patients
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Presenting with New-Onset Seizures was conducted
to assess the diagnostic yield of MRI in patients with
new onset seizures at the Department of Radiodiag-
nosis, Indira Gandhi Institute of Medical Sciences,
Patna, Bihar. The study is also designed to define the
spectrum of MRI detectable epileptogenic lesions
encountered and evaluate their relationship with the
seizure type and electroencephalographic findings,
thus aiding greater diagnostic precision and patient
management.

Methodology

Study Design: This study was designed as a hospi-
tal-based prospective observational study to evalu-
ate the diagnostic yield of magnetic resonance imag-
ing (MRI) and the spectrum of epileptogenic lesions
in patients presenting with new-onset seizures. The
study prospectively enrolled consecutive eligible pa-
tients undergoing MRI evaluation, allowing system-
atic assessment of structural brain abnormalities and
their correlation with clinical and electroencephalo-
graphic (EEG) findings.

Study Area: The study was conducted in the De-
partment of Radiodiagnosis, Indira Gandhi Institute
of Medical Sciences (IGIMS), Patna, Bihar, India.

Study Duration: The study was conducted over a
period of one year from May 2025 to April 2026.

Sample Size: A total of 145 patients presenting with
new-onset seizures and fulfilling the eligibility cri-
teria were included in the study.

Sample Population: The study population con-
sisted of patients of all age groups and both sexes
presenting with new-onset unprovoked seizures who
attended the Departments of Neurology or Emer-
gency Medicine and were referred to the Department
of Radiodiagnosis, IGIMS, Patna, for MRI brain ex-
amination. Patients were enrolled consecutively dur-
ing the study period to minimize selection bias.

Data Collection: Data were collected prospectively
using a structured case record form after obtaining
written informed consent. Demographic details,
clinical history, seizure characteristics, neurological
examination findings, and relevant laboratory inves-
tigations were recorded. All patients underwent clin-
ical evaluation by a neurologist, and seizure types
were classified according to the International
League Against Epilepsy (ILAE) classification.
Routine EEG was performed using the standard 10—
20 electrode placement system. MRI brain was con-
ducted using the institutional epilepsy protocol on
1.5 Tesla or 3 Tesla MRI scanners, including T1-
weighted, T2-weighted, FLAIR, DWI, and
SWI/GRE sequences, with additional sequences
performed whenever clinically indicated. MRI find-
ings were interpreted by experienced radiologists
and categorized as epileptogenic lesions, non-epi-
leptogenic lesions, or normal, and all clinical, EEG,
and MRI findings were recorded for analysis.
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Inclusion Criteria

e  Patients presenting with new-onset unprovoked
seizure(s).

e Patients of all age groups and both sexes.
Patients referred for MRI brain evaluation.
Patients who underwent both clinical evaluation
and MRI examination.

e Patients willing to provide written informed
consent (or consent from parents/legal guardi-
ans for minors).

Exclusion Criteria

e Patients with a previous diagnosis of epilepsy
receiving antiepileptic treatment.

e Patients with acute symptomatic seizures sec-
ondary to metabolic disturbances, hypoglyce-
mia, electrolyte imbalance, alcohol withdrawal,
or drug intoxication.

e Patients with contraindications to MRI such as
cardiac pacemakers, cochlear implants, ferro-
magnetic intracranial clips, or metallic foreign
bodies.

e Patients with severe motion artifacts or incom-
plete MRI examinations.

e Patients unwilling to participate in the study.

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and analyzed using Sta-
tistical Package for the Social Sciences (SPSS) ver-
sion 26.0 (IBM Corp., Armonk, NY, USA). Contin-
uous variables such as age were expressed as mean
+ standard deviation (SD), whereas categorical var-
iables including sex, seizure type, EEG findings,
MRI findings, and lesion categories were summa-
rized as frequencies and percentages. The diagnostic
yield of MRI was calculated as the proportion of pa-
tients demonstrating epileptogenic lesions among
the total study population. Associations between
MRI findings and demographic characteristics, sei-
zure type, and EEG abnormalities were evaluated
using the Chi-square test or Fisher's exact test, wher-
ever appropriate. A p-value <0.05 was considered
statistically significant. The results were presented
using tables, graphs, and descriptive statistics to fa-
cilitate interpretation.

Procedure: Eligible patients presenting with new-
onset seizures underwent detailed clinical and neu-
rological evaluation, followed by seizure classifica-
tion according to the ILAE guidelines. Routine EEG
was performed, and MRI brain was obtained using a
dedicated epilepsy imaging protocol on 1.5 Tesla or
3 Tesla MRI scanners. MRI images were reviewed
by experienced radiologists, and findings were clas-
sified as epileptogenic, non-epileptogenic, or nor-
mal. Epileptogenic lesions were further categorized
into mesial temporal sclerosis, developmental ab-
normalities, vascular malformations, tumors, glio-
sis/encephalomalacia, infections, ischemic lesions,
traumatic lesions, and other structural abnormalities.
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MRI findings were correlated with seizure type and
EEG results to determine the diagnostic yield and
spectrum of epileptogenic lesions in patients with
new-onset seizures.

Result

Table 1 presents the demographic characteristics of
the study population. A total of 145 patients with
new-onset seizures were included in the study. The
majority of patients belonged to the 21-40 years age
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group (56; 38.6%), followed by the 41-60 years
group (39; 26.9%), while 24 (16.6%) patients were
younger than 20 years and 26 (17.9%) were older
than 60 years. The mean age of the participants was
39.8 £ 17.2 years. Male patients predominated, ac-
counting for 86 (59.3%) cases, whereas females
comprised 59 (40.7%) of the study population, indi-
cating a slight male predominance among patients
presenting with new-onset seizures.

Table 1: Demographic Characteristics of the Study Population (N = 145)
Variable | Frequency (n) | Percentage (%)
Age Group (years)
<20 24 16.6
2140 56 38.6
41-60 39 26.9
>60 26 17.9
Total 145 100.0
Gender
Male 86 59.3
Female 59 40.7
Total 145 100.0

Table 2 shows the MRI findings among the study
participants. MRI demonstrated epileptogenic le-
sions in 54 (37.2%) patients, representing the overall
diagnostic yield of MRI in detecting clinically rele-
vant epileptogenic abnormalities. Non-epilepto-
genic lesions were identified in 24 (16.6%) patients,

while 67 (46.2%) patients had normal MRI findings.
These findings indicate that MRI detected structural
epileptogenic abnormalities in more than one-third
of patients presenting with new-onset seizures, high-
lighting its important role in the diagnostic evalua-
tion of epilepsy.

Table 2: MRI Findings in Patients with New-Onset Seizures (N = 145)
MRI Finding Frequency (n) Percentage (%)
Normal MRI 67 46.2
Epileptogenic lesion 54 37.2
Non-epileptogenic lesion 24 16.6
Total 145 100.0

Table 3 illustrates the spectrum of epileptogenic le-
sions identified on MRI among the 54 patients with
positive epileptogenic findings. Mesial temporal
sclerosis was the most common lesion, observed in
12 (22.2%) patients, followed by gliosis/encepha-
lomalacia in 11 (20.4%) patients. Developmental
cortical malformations and neuroinfective lesions
each accounted for 8 (14.8%) cases. Brain tumors

were identified in 5 (9.3%) patients, whereas vascu-
lar malformations were seen in 4 (7.4%) patients. Is-
chemic infarctions, traumatic sequelae, and other
structural abnormalities contributed to smaller pro-
portions of epileptogenic lesions. These findings
demonstrate the diverse etiological spectrum of
structural abnormalities responsible for new-onset
seizures.

Table 3: Spectrum of Epileptogenic Lesions Detected on MRI (n = 54)
Type of Lesion Frequency (n) Percentage (%)
Mesial temporal sclerosis 12 22.2
Gliosis/Encephalomalacia 11 20.4
Developmental cortical malformations 8 14.8
Neuroinfective lesions (NCC/Tuberculoma) 8 14.8
Brain tumors 5 9.3
Vascular malformations 4 7.4
Ischemic infarction 3 5.6
Traumatic sequelae 2 3.7
Other structural lesions 1 1.8
Total 54 100.0
Singh et al. International Journal of Pharmaceutical Quality Assurance
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Table 4 demonstrates the association between MRI
findings and EEG abnormalities. Among patients
with epileptogenic lesions on MRI, 34 (63.0%)
showed epileptiform discharges on EEG, whereas
only 7 (13.0%) had a normal EEG. In contrast,
among patients with normal MRI findings, 32
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(47.8%) had normal EEG recordings. The associa-
tion between MRI findings and EEG abnormalities
was found to be statistically significant (p = 0.001),
indicating that patients with MRI-detected epilepto-
genic lesions were significantly more likely to ex-
hibit epileptiform activity on EEG.

Table 4: Association of MRI Findings with EEG Findings (N = 145)
EEG Finding Epileptogenic Non-Epileptogenic | Normal Total | p-
Lesion (n=54) Lesion (n=24) MRI (n=67) value
Epileptiform discharge 34 6 16 56
Focal/Generalized slowing 13 10 19 42
Normal EEG 7 8 32 47
Total 54 24 67 145 0.001*

Table 5 presents the relationship between seizure
type and MRI findings. Among the 65 patients with
focal seizures, 38 (58.5%) had epileptogenic lesions
on MRI, whereas only 13 (19.1%) of the 68 patients
with generalized seizures demonstrated epilepto-
genic abnormalities. Most patients with generalized
seizures (44; 64.7%) had normal MRI findings. Pa-

tients with unclassified seizures showed relatively
fewer structural abnormalities. The association be-
tween seizure type and MRI findings was statisti-
cally significant (p = 0.002), suggesting that epilep-
togenic structural lesions are more frequently de-
tected in patients presenting with focal seizures than
in those with generalized seizures.

Table 5: Association Between Seizure Type and MRI Findings (N = 145)
Seizure Type Epileptogenic Lesion Non-Epileptogenic Lesion Normal MRI | Total
Focal seizures 38 10 17 65
Generalized seizures 13 11 44 68
Unclassified seizures 3 3 6 12
Total 54 24 67 145
Discussion cluding trauma, cerebrovascular disease and infec-

This prospective observational study aimed to assess
the diagnostic yield and type of lesions on MRI that
are epileptogenic in 145 new onset seizure patients
from a tertiary care center in Eastern India. The find-
ings of the study showed that MRI has been im-
portant in the diagnostic assessment of first onset
seizure with an identification of epileptogenic le-
sions in 37.2% of the patients. There was, in addi-
tion, a wide variety of structural abnormalities, with
mesial temporal sclerosis and gliosis/encephaloma-
lacia being the most common epileptogenic lesions.
MRI abnormalities were also found to have signifi-
cant associations with both EEG and seizure type”

[9].

In the present study, most of the patients were the
21-40 years age group (38.6%) with a mean of 39.8
+ 17.2 years and 59.3% were males. The age distri-
bution of patients with first seizures in this study is
like that found in other studies. Hakami et al. (2013)
reported that there was a preponderance of young
and middle-aged adults in their study, and that there
was a slight male predominance (Hakami et al.,
2013). King et al. (1998) and Ho et al. (2018) re-
ported similar age distributions, with the new onset
seizures more often seen in the economically pro-
ductive age population and in males, which could be
due to an increased exposure to the risk factors in-
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tions [10].

Overall diagnostic yield of MRI for identification of
epileptogenic lesions in the present study was
37.2%. The apparent diagnostic yield is within the
range previously reported, with MRI rates ranging
from about 14% to 48% depending upon patient se-
lection and imaging techniques. In patients with new
onset seizures, epileptogenic lesions have been re-
ported as present in about 23% of patients (Hakami
et al., 2013) and in almost 1/3 of the patients (King
et al., 1998) with clinically relevant MRI abnormal-
ities. In the same way, MRI epilepsy protocols sig-
nificantly increased the ability to detect lesions com-
pared to routine imaging, especially in the develop-
ing world where infectious and structural causes are
also prevalent, as shown by Syed et al. (2018). A
higher diagnostic yield was noted in the present
study, perhaps due to the use of an epilepsy MRI
protocol and the fact that patients were referred to a
tertiary care center with a higher prevalence of struc-
tural abnormalities in the brain [11].

Mesial temporal sclerosis was the most frequently
detected abnormality (22.2%) in patients with epi-
leptogenic lesions. This finding is consistent with
Bernasconi et al. (2019) who pointed out that mesial
temporal sclerosis is among the most common struc-
tural substrates related to epilepsy, and that high res-
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olution MRI is an important tool for detecting it.
Hippocampal sclerosis is still one of the most well
recognised focal epilepsy syndromes and frequently
has characteristic MRI features. In the present study,
mesial temporal sclerosis was present in most pa-
tients with focal seizures, highlighting the im-
portance of having a particular interest in the imag-
ing of the hippocampus in these patients. Gliosis and
encephalomalacia were the second most frequently
occurring type of lesions in the present study, ac-
counting for 20.4%, which reflects the role of previ-
ous insults in the brain in contributing to epilepto-
genesis. Wellmer et al (2013) and Hakami et al
(2013) also reported the significance of post-trau-
matic, post-ischemic and post-inflammatory gliotic
changes as causes of focal epilepsy. The relevance
of such lesions is especially pertinent in developing
countries where CVA, infections and TBI make sig-
nificant contributions to the burden of epilepsy in
these countries [13].

In the current study, developmental cortical malfor-
mations and neuroinfective lesions were each 14.8%
of epileptogenic abnormalities. The moderate to
high prevalence of neuroinfective lesions could be
due to the geographical differences in India as neu-
rocysticercosis and intracranial tuberculomas re-
main significant causes of seizures. This was also
seen by Syed et al. (2018), who noted that infectious
etiologies were a significant factor in MRI abnor-
malities in patients with new-onset seizures in de-
veloping-country settings. However, frequencies of
infection related lesions have been generally lower
than in developed countries while developmental le-
sions and vascular abnormalities have been higher
(Hakami et al., 2013; Bernasconi et al., 2019) [14].

One of the salient features of the present study was
the correlation between MRI and EEG. The epilep-
tiform discharges were seen in 63.0% and normal
EEG in 13.0% of the patients who had epileptogenic
lesions. MRI-EEG correlation was statistically sig-
nificant with a p value of 0.001. The results are sim-
ilar to those of King et al. (1998) and Ho et al.
(2018), who showed that patients with structural ab-
normalities on MRI were more likely to have epilep-
tiform activity on EEG. The findings also corrobo-
rate the complementary use of MRI and EEG in ep-
ilepsy diagnosis, as both structural and functional
anomalies were often found together, increasing the
diagnostic confidence when they were interpreted
together [15].

The current study also showed that there was a sig-
nificant correlation between seizure type and MRI
findings. Significant differences were seen between
the number of epileptogenic lesions found in pa-
tients with focal seizures (58.5%) and in patients
with generalized seizures (19.1%) (p = 0.002). The
results of this study are similar to those of Hakami
et al. (2013) and King et al. (1998), who reported
that focal seizures were significantly more likely to
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be associated with identifiable structural lesions.
This is biologically plausible because focal epilep-
sies frequently develop from a focal pathological
substrate like mesial temporal sclerosis, cortical dys-
plasia, tumors or vascular malformations. On the
other hand, generalized epilepsies are more likely to
be related to abnormalities of genetic or functional
nature which may not be detectable on conventional
MRI [16].

Overall, the results of the present study support the
existing guidelines recommending MRI as a key part
of the evaluation in a patient with new onset sei-
zures. Together, these data highlight the clinical im-
portance of MRI in elucidating etiology, informing
therapeutic choices, and furthering prognosis in peo-
ple with epilepsy, given its high diagnostic yield of
37.2%, the variety of epileptogenic lesions found
and the notable associations with EEG abnormalities
and seizure type.

Conclusion

The present prospective observational study con-
firms that MRI is a useful and effective imaging mo-
dality for the evaluation of a patient with new onset
seizures and that 37.2% of these patients will have
an epileptogenic lesion. The most common struc-
tural lesions were mesial temporal sclerosis, glio-
sis/encephalomalacia, developmental cortical mal-
formations and neuroinfective lesions. MRI abnor-
malities, EEG abnormalities and focal seizure type
are also associated with each other to emphasize the
complementary use of MRI and electrophysiology
in making the diagnosis of epilepsy. Despite the ma-
jority of patients having normal MRI results, more
than a third of patients in this study showed clini-
cally significant epileptogenic lesions, highlighting
the need for special epilepsy MRI protocols to be in-
cluded in the routine assessment of first-time sei-
zures. Early recognition of structural brain abnor-
malities is important for accurate etiological diagno-
sis, appropriate therapeutic decision making, prog-
nostic evaluation, and to possibly identify patients
who might benefit from a specialized neurological
management and/or epilepsy surgery evaluation.
The results confirm the role of MRI as a key part of
the complete evaluation of patients with new onset
seizures, especially in tertiary care centers.
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