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ABSTRACT

Background: New-onset seizure can be potential life threatening condition. It raises the suspicion of intracranial abnormality
or a primary epilepsy .These are mostly diagnosed and differentiated clinically, however diagnostic imaging has important role
in evaluating the cause of seizure . Previously studies done on neuroimaging in seizures have mostly focused on assessment of
seizures in children or adults in acute emergency however this study focused on new onset seizures in adults .Magnetic
Resonance Imaging (MRI) is readily available in tertiary care hospitals these days and is important diagnostic modality for
evaluating the causes of new-onset seizure in adults.

Aims and Objectives:

The purpose of this study was to discuss the magnetic resonance imaging finding in adult patients presenting with new-onset
seizure and if the MRI established the cause for the patient's new onset seizure

Methods:

This was prospective cross sectional study done in 330 adult patients above age of 18 year who presented with new-onset
seizures from May 2020 to April 2021. These patients were referred to Radiology department Hayatabad Medical Complex to
evaluate intracranial abnormality and to find out the cause of seizure. MRI brain was performed on 1.5T machine and images
were independently reviewed by two consultant Radiologists. The findings were summarized and categorized into a study
database.

Results: In our study 330 adults presenting with new onset seizures underwent MRI within 48 hours of seizure . The mean age
was 47 yrs . MRI determined the cause of new-onset seizure in 139 (42.1%) patients while 191(57.9%) studies were normal..
The most common findings were encephalomalacia with gliosis related to previous trauma ,chronic infarcts and surgery (
38.1%),primary/metastatic brain tumour (24.4%), infectious encephalitis and meningitis(15.8 %), venous sinus thrombosis
(8.6%), while and PRESS(7.2%) and vascular malformation(5.7%) were less common findings, . Patients with focal seizures
had a higher proportion of potentially epileptogenic lesions (64.7%) compared with those with seizures of generalized onset
(10.8%) or uncertain type (24.6%)

Conclusion: This study emphasizes the importance of magnetic resonanace imaging in adults presenting with acute seizures

and its usefulness in determining the epileptogenic lesions and helps in planning the treatment strategy.
Keywords: Seizures, Magnetic resonance imaging, Intracranial abnormality.

INTRODUCTION

A seizure is a event represented by signs and symptoms due to
uncontrolled , abnormal excessive electrical activity in the brain?
.The prevalence of new onset seizures are more common in
developing countries as compared to developed countries ,the
reason being high incidence of infections, lack of health facilities
and awareness and other factors? .True seizures should be
differentiated from seizure mimics, like migraine, syncope, and
psychogenic non epileptic seizure® .Seizures can be focal or
generalized depending upon the causative factor , however focal
seizures are more common in adults .Causative lesions ae more
commonly found on imaging in focal seizures. Seizures can be
either provoked or unprovoked. Provoked seizures (acute
symptomatic seizures) occur due to acquired lesions like
electrolyte imbalance, toxins, trauma to head , tumors,
infective/inflammatory etiology, vascular insults and many other
causes*.The history and neurologic examination, are crucial to
assess the patient who presented with first seizure 56.The
presence of a focal neurologic deficit in such patients on clinical
examination is commonly associated with intracranial pathology at
neuroimaging 2.

Neuroimaging plays fundamental role to find out the cause of
seizures, predict the prognosis and improve treatment plan as well
as monitoring of the lesion whether it is progressive or static
9.Computed tomography (CT) scan is readily available and
comparatively cheap tool for neuroimaging ,however it is less
sensitive to detect lesion in focal seizures °.MR imaging of
patients with new onset seizures has increased sensitivity and
enables the radiologists to determine  underlying causative
intracranial abnormalities *.In infective etiologies, MRI is helpful
in  identifying the probable infective/inflammatory agent and

planning effective adequate microbial care !212, Neuroimaging
should be done with epilepsy protocol including thin slice T1-
weighted acquisitions in axial and coronal planes obtained, as
high resolution has higher yield than standard protocolm* . Post
gadolinium contrast-enhanced sequences are also very useful for
assessment of seizures in adults to exclude neoplastic causes..
Susceptibility-weighted sequences helps to determine vascular
insults like cavernomas and micro hemorrhages °. Most of the
time epilepsy protocol MRI can identify the causative lesion of
seizures however some of the important causative lesions cannot
be diagnosed by it. Also sometimes there is no detectable lesion
of seizures on MRI which is indicator of poor prognosis and poor
treatment response %7, So the limitations of MRI in assessment of
seizures should be considered and use of further advanced MRI
techniques and sequences, clinical data and EEG findings should
be incorporated to improve the yield of MRI and treatment strategy
18 Higher field strength imaging like 3 T MRI or even 7T magnets,
use of phased array surface coils will improve the identifying of
small lesions 1°% However theses advanced MRI equipment and
technique will benefit those patients whose initial traditional MRI
studies is inconclusive 8,

MATERIAL AND METHODS
This was prospective cross sectional study done in which 330 adult
patients who presented with new-onset seizures. The duration of
study was from May 2020 to April 2021. These patients were
referred to Radiology departments Hayatabad Medical Complex to
evaluate intracranial abnormality and to find out the cause of
seizure. Approval from ethical committee of HMC was taken.

Both male and female patients with age 18 yrs and above
who presented within 48 hrs of witnessed new onset seizure were
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included in the study. Patients with already diagnosed epilepsy,
recurrent episodes of seizures, non witnessed seizures, patients in
whom MRI is contraindicated and patients younger than 18 years
were excluded from the study. Those patients who presented with
new onset seizures after 48 hrs were also excluded from the study.

MRI brain was performed on 1.5T MRI machine (Philips)
and Epilepsy protocol was used . Multiplanar and multisequential
Images were taken without and with intravenous injection of
contrast . Images were independently reviewed by two consultant
Radiologists. Both normal and abnormal MRI findings with
presence of epileptogenic were recorded. Data was also stratified
by clinical and demographic characteristics like age, gender and
EEG record . The findings were summarized and categorized into
a study database

RESULTS

In our study 330 adults underwent MRI within 48 hours of new
onset seizure . Among 330 patients that underwent MRI ,139
(42.1%) patients had abnormal MRI findings while 191(57.9%)
studies were normal.The most common findings were
encephalomalacia with gliosis related to previous trauma ,chronic
infarcts and surgery 38.1% ( n=53 ), primary/metastatic brain
tumour 24.4 % (n=34), infectious/inflammatory encephalitis and
meningitis 15.8 % (n=22), venous sinus thrombosis 8.6%( n=12),
while PRESS 7.2% ( n=10) and vascular malformation 5.7%( n=8)
were less common findings.

Patients with focal seizures had a higher proportion of
potentially epileptogenic lesions (64.7%) compared with those with
seizures of generalized onset (10.8%) or uncertain type (24.5%).
Age range of patients was from 18-88 years with mean age of 45
yrs .1t was found that Epileptogenic lesion were more common in
age group of 41-60 yrs accounting for 45.3 % (n=63). Epiletogenic
lesion were more common in males as compared to females.
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Figure 1: Frequency of abnormal MRI vs Normal MRI in seizures
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Figure 2: Type of Seizures

Table 1: Causative lesions of seizures on MRI

S.No | MRI Findings No. of Patients Percentage
(n=139) (%)
1. Encephalomalacia with 53 38.1
Gliosis
2 Primary/Metastatic brain 34 24.4
tumours
3 Infectious 22 15.8
encephalitis/meningitis
4 Venous sinus thrombosis 12 8.6
5 Posterior reversible 10 7.2
encephalopathy syndrome
6 Vascular malformation 8 5.7
Gender
H Male
M Female

Figure 3: Gender distribution in patients with abnormal MRI findings.

Table 2: Age distribution in patients with abnormal MRI findin

w

S.No | Age group in Years Number of Percentage
patients(n=139) (%)
1 18-40 yrs 32 23
2 41-60 yrs 63 45.3
3 61-80 yrs 30 21.6
4 Above 80 years 16 115
DISCUSSION

Seizure disorder is commonly presented in adults and has different
causes which need to be identified timely .. It is agreed that All the
adults presenting with new onset seizure should be investigated
thoroughly and should undergo neuroimaging either with CT scan
or MRI 22.Neuro imaging play important role to identify intracranial
cause of the seizure and for prognostic counselling 2.MRI has
fundamental role to evaluate the new onset seizures?*. MRI is
more relevant than CT for the evaluating new onset seizure as it
has high sensitivity ,the particularly in non emergency situation?3.

In our study MRI detected the cause of new-onset seizure in
42.1% patients which is comparable to the study done by
Olszewska and Costello et a® 2014 who found that MRI
identified the epileptogenic lesion in 44% patients. However in
contrast to our study, Arabi et al?® 2018 found that MRI identified
epileptogenic cause in 67 % cases in his study. This is probably
due to fact that patient above age of 60 year were only enrolled in
the study and so the age factor influenced the results. Secondly
patients underwent MRI on 3 T machine which has high spatial
resolution and sensitivity to detect the abnormality.

The most common cause of seizure in our study was
encephalomalacia with gliosis which is comparable to the study
done by Hakami et al?” 2013 in which the most common cause of
seizure in adults was encephlaomalacia . The second most
common cause of seizures in our study was brain tumors which is
comparable to the study done by Arabi et al*® 2018 who also found
that prior vascular insults and tumors as important causes of
seizures in adults.
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It was also revealed in our study that epileptogenic lesion
are more common in patients resenting with focal seizures then
those with generalized or non specific seizures. A study done by
Guanzhong et al?® 2020 indicated that abnormal MRI finding were
more common in patients having focal seizures. This finding is also
comparable to the study done by Hakami et al?’ 2013 in which it
was found that adult patients presenting with focal seizures has
high chance of intracranial abnormality.

There are many studies conducted in past about usefulness
of MRI in seizures, however these studies were mostly
retrospective and done on children .Secondly most of studies were
based on CT findings in seizures in acute emergency. Our study is
prospective and take in account the causes of new onset seizure in
adult patients. The results of this study can be very helpful to
clinician as it emphasizes on the importance of MRI in seizures
and early management of patient can be done. Also the causes of
seizures can be identified from the study.

There are some limitation in this study .The sample size was
inadequate and data collected from one hospital only .Also the
patient resenting with seizures in emergency setting and
outpatients were not considered in this study. Further studies
should be done with large sample size, multicenter data and
patient with acute seizures in emergency setting should be
considered to address these limitations..

CONCLUSION

MRI has very important role in evaluation of adult patients
presenting with first seizure as MRI can determine the lesion and
timely management of potential epilotogenic lesion can be done
.MRI is also very useful in patients presenting acutely for whom
the initial Computed tomography is inconclusive and for those
presenting with new-onset seizure in the non acute setting.
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