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Abstract: This study characterized structural abnormalities associated with onset of seizures in children using 

MRI and a standardized classification system in a large prospective cohort. A total of 281 children aged 6 to 14 

years completed an MRI within six months of their first recognized seizure. Most MRI examinations were 

performed with a standardized, dedicated seizure protocol, and all were scored using a standard scoring 

system. At least one MRI abnormality was identified in 87 of the 281 (31%) of children with first recognized 

seizure. Two or more abnormalities were identified in 34 (12%). The most common abnormalities were 

ventricular enlargement (51%), leukomalacia/gliosis (23%), gray matter lesions such as heterotopias and 

cortical dysplasia (12%), volume loss (12%), various other white matter lesions (9%), and encephalomalacia 

(6%). Abnormalities defined as significant, or potentially related to seizures, occurred in 40 (14%). Temporal 

lobe and hippocampal abnormalities were detected at a higher frequency than in previous studies (13/87). Use 

of MRI and a standardized reliable and valid scoring system demonstrated a higher rate of abnormal findings 

than previous investigations, including findings that might have been considered incidental in the past. Practice 

parameters may need to be revised to expand the definition of significant abnormalities and to support wider 

use of MRI in children with newly diagnosed seizures. 

 

I. Introduction 
Few studies have systematically examined structural brain abnormalities in children at seizure onset. 

Shinnar and colleagues [1] recruited 218 children in New York City, ages 1–19 years, who presented with their 

first unprovoked afebrile seizure from 1983 to 1992; imaging studies (73% computed tomography, or CT) were 

obtained over the course of the disorder (personal communication to P. S. Fastenau, February 15, 2006). Of 

these, 45 (21%) exhibited abnormalities on at least one scan; 39 (17.9%) were presumed to be etiologically 

related (i.e., ―significant‖ abnormalities). However, CT likely underestimates the extent of structural brain 

abnormalities. Also, many of the imaging studies were completed many years after onset, which can be a 

confounding factor because brain structure may change during chronic epilepsy [2, 3]. Finally, the sample might 

not have been representative because the investigators excluded children with typical absence seizures; 

myoclonic seizures; infantile spasms; generalized tonicclonic seizures if they had had prior absence or partial 

seizures; and prior unrecognized seizures, which were reported in approximately one third of children referred 

to their study [4]. 

In a parallel study, Berg and colleagues [5] reported on 488 children in Connecticut, of whom 79.9% 

had completed an imaging study (only 63.3% of all patients had magnetic resonance imaging, or MRI) 

following a second unprovoked seizure, that is, newly diagnosed epilepsy. In that study, 62 (12.7% of the 

children who had imaging studies) exhibited significant abnormalities on at least one scan. 

Other studies of new-onset seizures focused on children presenting to emergency departments, but 

these studies were limited with regard to full assessment of the first unprovoked seizure. They relied on CT, 

included substantial proportions of febrile seizures (30–71%), had small sample sizes [6–10], and/or included 

relatively few children [11]. 

This study characterized structural abnormalities associated with onset of seizures in a large 

prospective cohort of children using MRI and a standardized classification system. The present study extends 

earlier work by other investigators in several ways. First, imaging was limited to MRI, the current anatomical 

―gold standard‖ [12]. Second, imaging was performed nearer to the time of seizure onset, the first recognized 

seizure. Third, we applied a standardized classification system to the MRI findings and present a more 
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comprehensive and systematic description of imaging findings than these previous investigations. Fourth, data 

were coded directly from the MR images by a neuroradiologist who read the images firsthand. Finally, MRI 

findings were examined in relationship to various epileptic syndromes to provide a basis for more informed 

clinical decision-making in new-onset seizures. 

 

II. Methods 
Subjects 

This study was conducted in paediatric and radiology department of  HI-Tech Medical College & 

Hospital, Bhubaneswar , Odisha from 14
th

 August , 2015 – 26
th

 November , 2016 . Compared to two other large 

community-based prospective studies of new-onset seizures in children [4,13,14], our sample was nearly 

identicalwith regard to seizure type, proportion of children who had had prior unrecognized seizures at time of 

first presentation, and proportion of children who experienced a recurrent seizure within their first three years 

after onset [15]. 

Children were 6 to 14 years old and had had a first-recognized unprovoked seizure within the 3 months 

prior to enrollment. This age range was chosen in order to perform adequate neuropsychological testing. 

Children were not excluded if they had had previous unrecognized/ undiagnosed seizures. Children were 

excluded if their seizure resulted from an acute situational etiology such as toxin, infection, or trauma; if they 

had a significant neurological deficit; if they had moderate or severe mental retardation; if they had a mass 

lesion; or if they had a chronic illness that would limit their activities of daily living, such as cerebral palsy or 

pervasive developmental disorders. Such children had to be excluded by the requirements of the larger study, 

because these conditions might have affected behavior and cognition, which was the focus of the larger study. 

Of the 349 children enrolled, 281 (81%) had an MRI examination within 6 months after their first 

recognized seizure. Of the 69 children not included in this study, 19 had MRIs that were outside the 6-month 

window of the date of first recognized seizure, 19 had CT imaging only, and 31 had neither MRI nor CT 

imaging available. Although MRI was offered to all children, it was not a requirement of the larger study and 

some parents or children declined. Reasons for declining included need to travel a considerable distance on a 

separate visit, parent not wanting to miss work, child not wanting to have the MRI, and parent fearing that the 

child would not be able to tolerate the procedure. Delays in imaging were usually related to family schedule, 

ability to travel, and scheduling. Compared to the 281 children in this study (using Wilcoxon rank-tests for age 

and IQ and chi-square tests otherwise), there were no significant differences in IQ, sex, handedness, race, 

seizure type, or neurological exam results. Children not in the study had median ages at first recognized seizure 

marginally lower than those in the study (8.5 years vs. 9.3 years, respectively, p = .05). Children who were not 

in this study were more likely to have an "undetermined" epileptic syndrome compared to those in the study 

(19% vs. 5% respectively, p = 0.0001) because of the role of imaging results in determining syndrome. 

Excluding the ―undetermined‖ classification, there were no other epileptic syndrome differences between the 

groups. 

Before participation, parents gave written consent and children gave written assent. This study was 

approved by the institutional review boards. 

 

MR Imaging 

MRI examinations at both primary sites were performed on 1.5 Tesla GE Signa creator , running 9.x system 

software. A standardized pediatric seizure protocol was modified from those in clinical use . The protocol 

consisted of the following scanning sequences (total scan time approximately 26 minutes):  

1. Sagittal T1-weighted spin echo (SE), with repetition time (TR) = 450ms, echo time (TE) = minimum, slice 

thickness/interslice gap = 4mm/0mm interleaved, matrix = 256 × 192, field of view (FOV) = 22cm, number of 

excitations (NEX) = 1. 

 2. Axial T2-weighted fast spin echo (FSE), with TR/TE = 3000/102 ms, echo train length (ETL) = 12, 

5mm/0mm interleaved, matrix = 256 × 192, FOV = 22 × 16cm, NEX = 1. 

3. Coronal oblique fast fluid attenuated inversion recovery (FLAIR), with TR/TE/TI (inversion time) = 

10,000/120/2200, 4mm/0mm interleaved, matrix = 256 × 256, FOV = 18cm, NEX = 1. 

 4. Coronal oblique fast multiplanar inversion recovery (FMPIR), with TR/TE/TI = 5000/100/120ms, ETL = 16, 

slice thickness/gap = 3mm/0mm, matrix = 512 × 256, FOV = 16cm, NEX = 2.  

5. Axial diffusion weighted single-shot spin-echo echoplanar, b = 1000, with TR/TE = 7000ms/min, slice 

thickness/gap = 5/1 mm, matrix = 128 × 128, FOV = 22cm, NEX = 1. 

 6. Axial 3D inversion recovery prepped fast SPGR (spoiled gradient recalled), with TR/ TE = 30ms/min; flip 

angle = 20, slice thickness = 1–1.3mm, matrix = 256 × 256, FOV = 22cm, NEX = 1 

MRI examinations were subjectively rated as ―Good,‖ ―Adequate,‖ or ―Limited.‖ Limited exams typically 

demonstrated significant motion artifact on multiple sequences. Adequate exams typically demonstrated motion 

artifact on one or more sequences, but were considered diagnostic. 
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MRI Scoring System 

The scoring system [16,17] classifies 12 abnormal features by location. Abnormal features include 

volume loss, leukomalacia/gliosis, other white matter lesion, encephalomalacia, heterotopia, cortical dysplasia, 

other gray matter lesion, mass lesion, increased or decreased (restricted) diffusion, hemorrhage, and vascular 

lesion. Locations are classified by lobe, hemisphere, and periventricular region, as well as cerebellar, brainstem, 

or generalized. The scoring system also classifies ventricular enlargement (maximal width of the midbody of the 

lateral ventricle on the axial images), prominence of the extra-axial spaces (width over the frontal and cerebellar 

convexities), presence or absence of hippocampal atrophy or signal abnormality, and presence or absence of 

other structural abnormalities (developmental anomalies or notable variants not otherwise classified, such as 

Chiari I malformation and arachnoid cyst). It was recognized that there is some potential overlap in scoring 

encephalomalacia and leukomalacia/gliosis. Encephalomalacia was generally considered to signify ―cystic 

encephalomalacia‖ and to involve cortical regions. If there was some signal abnormality consistent with gliosis 

adjacent to an area of encephalomalacia, this was scored as encephalomalacia. If in addition there were other 

discrete areas of abnormal signal consistent with gliosis, then these were scored as (additional) areas of 

leukomalacia/gliosis. Signal changes consistent with perivascular spaces were recorded if prominent or unusual, 

but were not considered abnormalities. 

 

Significant MRI Abnormalities 

A significant abnormality was defined as an MRI finding reasonably likely to be related to seizure 

disorder, consistent with other classifications of epileptogenic lesions [12]. These were defined a priori as at 

least one of the following: leukomalacia/gliosis, encephalomalacia, any gray matter lesion, mass lesion, 

hemorrhage, vascular lesion, hippocampal abnormality, ventricular enlargement > 1.5 cm, or prominence of 

extra-axial fluid spaces > 1.0 cm. Structural abnormalities were examined on a case-by-case basis. 

 

Rating Methodology  

A total of three raters participated in this study; all were senior attending neuroradiologists with 14–26 

years of experience. Raters were blind to the other raters’ scoring and to other clinical data (e.g., EEG) except 

knowing that the child had presented with a seizure. This served two functions: to minimize the bias of the raters 

and to simulate more closely the radiological practice scenario in many institutions. Because of the prospective 

nature of the study and the sizeable number of exams at each site, each MRI exam was scored by one rater. 

Exams were generally reviewed on standard PACS workstations and also in hard copy of the plates. 

Validity—As preliminary evidence of content validity, the scoring system was reviewed and endorsed 

by five experts (three  neuroradiologists and two  pediatric neurologists) prior to use in the study. Criterion-

related validity was demonstrated in another paper showing that significant abnormalities but not non-significant 

abnormalities were associated with neuropsychological deficiencies at onset [18]. 

Inter-Rater Reliability—To measure the inter-rater reliability of the scoring system, three 

neuroradiologists coded MRI exams on a selected group of 30 children. Pairwise comparisons of the reviewers 

yielded a mean percent agreement of 99%. The minimum percent agreement for any individual child’s scan was 

96%. Upon completion of the blinded ratings, discrepancies among the raters were discussed, differences in 

scoring were resolved, and modifications were made to the criteria to improve consistency and reduce 

ambiguity. Other scans were also reviewed and rescored as necessary using the revised criteria. The initial rating 

discrepancies included classification of borderline low cerebellar tonsils and coding of perivascular spaces. 

 

III. Results 
Of the 349 children enrolled in the study, 281 (81%) had an MRI examination within 6 months after 

their first recognized seizure. Age of onset was distributed across the entire age range, with roughly equal 

numbers of boys and girls. Estimated IQ covered a broad range with the mean and median falling in the middle 

of the average range for healthy children, consistent with other studies of new- or recent-onset seizures [19]. 

Seizure type and epileptic syndrome were classified based on the history and clinical data including results of 

the EEG. EEG results were available for all 281 children. The majority of children (91%) had only one seizure 

type, and a variety of seizure types and epileptic syndromes were represented. Children with partial seizures 

slightly outnumbered those with generalized seizures, which is characteristic of this population [20]. The 

etiology was equally distributed between idiopathic/familial and symptomatic, which is somewhat different 

from population estimates that favor idiopathic/familial by approximately 2:1 [21]. Among children with 

symptomatic epileptic syndromes, there were roughly equal proportions of common causes (malformation, 

neonatal, trauma, infection), which is consistent with population estimates [21]. 
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Of the 281 children, 141 (50%) completed an MRI examination within 1 month following the first 

recognized seizure, 76 (27%) from 1–2 months following the first recognized seizure, and 64 (23%) from 2–6 

months following the first recognized seizure. The MRI examination was obtained within an average of 5.8 

weeks (SD = 5.4) of the first recognized seizure. 

Overall, 76% of the MRI studies were rated as good, 20% adequate, and only 4% were considered 

limited. Of the studies completed at outside facilities, 60 (94%) were rated as adequate or good in scan quality. 

All studies were considered interpretable and were included in the analysis. Any differences between study 

(inside) sites versus outside sites in imaging technique or quality appear inconsequential inasmuch as there were 

no differences between sites on the major outcome variable, proportion of significant abnormalities (16% inside 

vs. 9% outside, χ2 = 1.60, p = 0.21). 

Of the 281 children in this study, 87 (31%) had at least one MRI abnormality. Two or more 

abnormalities were identified in 34 (12%) children. Forty children (14%) had MRI abnormalities that were 

classified as significant in that they were considered to be potentially etiologically related to the seizure 

condition. 

some abnormalities span multiple locations for a given child, the sum of location values for a given 

type of abnormality may exceed the total number of children with that abnormality type. Similarly, because 

different abnormalities can affect the same locations for a given child, the sum of abnormalities for a given 

location may exceed the total number of children at a particular location. 

Of the 87 children with at least one MRI abnormality, the most common abnormalities were ventricular 

enlargement greater than 1 cm (44/87, 51%), leukomalacia/gliosis (20/87, 23%), gray matter lesions (10/87, 

12%), volume loss (10/87, 12%), various other white matter lesions (8/87, 9%), and encephalomalacia (5/87, 

6%). Mild ventricular enlargement, in the range of 1.0–1.5 cm, was found in 39 children, with 7 of these 

showing other significant abnormalities. All five children with moderate ventricular enlargement (1.6–2.5 cm) 

had other significant abnormalities. By location, the most common were right frontal (18/87, 21%), left parietal 

(14/87, 16%), left frontal (11/87, 13%), periventricular (11/87, 13%), cerebellar (11/87, 13%), and right parietal 

(9/87, 10%). Temporal and hippocampal abnormalities were observed in 13 children (15%; 6 left, 6 right, 1 

bilateral). Figure 1–Figure 3 show examples of leukomalacia/ gliosis and encephalomalacia. Figure 4 shows an 

example of ventricular enlargement at the level of measurement. 

 

IV. Discussion 
The major finding was that using a standardized scoring system with good quality MR imaging for 

new-onset seizures demonstrated a higher rate of total abnormal findings (31%) compared to previous studies. A 

number of general observations can be made from our data. Only a minority of children at their first recognized 

seizure displayed classic epileptogenic lesions involving the cortex or gray matter. Rather, white matter lesions 

were more commonly associated with the first recognized seizure. In addition, volume loss, considered a priori 

as a non-significant abnormality, was also more frequent than expected in this population, consistent with 

Shinnar and colleagues’ findings [1]. Mild ventricular enlargement (1.0–1.5 cm) was also fairly frequent (14% 

of total sample), and approximately one fifth of those were 

MRI abnormalities are reported by epileptic syndromes [22] . Children with symptomatic/cryptogenic 

seizures, both generalized and localization-related, were most likely to have at least one MRI abnormality 

(42.9% and 39.2%, respectively). Also, 23% – 30% of children with generalized idiopathic epilepsies had at 

least one MRI abnormality.accompanied by other significant abnormalities. It is surprising that such a large 

number of cases of white matter abnormalities and ventricular enlargement were identified. This might be 

because we used a standardized scoring system, and because we measured ventricular size in a consistent 

manner rather than by informal judgment. We also used contemporary MR imaging and in most cases a 

standardized seizure protocol. 

Our data cannot be compared easily to other studies because the populations are somewhat different. 

Our study attempted to acquire MRI scans on all children, whereas previous studies excluded some syndromes 

such as absence epilepsy. Also, specific abnormalities may occur in different proportions in our study as 

compared to the Berg [5] and Shinnar [1] studies because they included children who had seizure onset in 

infancy and early childhood. Many of those early epileptic syndromes have unique structural abnormalities that 

would generally not be associated with a new presentation of seizures at age 6 and beyond. For example, a 

substantial proportion of their children had conditions such as cerebral dysgenesis, genetic abnormalities, and 

neurocutaneous syndromes, as well as much higher rates of encephalomalacia compared to our sample. Thus, 

had our study extended down to infancy (like prior studies), use of MRI would likely have revealed an even 

higher proportion of abnormalities. 

The standardized scoring system for rating MRI examinations in this population was found to have 

excellent content validity and inter-rater agreement. Moreover, comparisons to previous studies revealed some 

important benefits of using MRI with a standardized scoring system. First, our study identified a much higher 
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proportion of total abnormalities (31%) compared to the study that relied mostly on CT scans (16%) [1]. 

Second, the relatively low rate of total abnormalities (21%) in a new-onset sample that used MRI for 80% of the 

sample [5] raises the possibility that use of a standardized scoring system may further improve detection of 

abnormalities. 

It is especially noteworthy in this new-onset sample that mesial temporal lobe and hippocampal 

abnormalities constituted 15% of all abnormalities observed (e.g., Figure 5). This is much higher than the 5% 

reported by Berg and her colleagues [5], even though most of their exams used MRI. This is also considerably 

higher than the 7% reported by Shinnar and his colleagues [1], even though many of their imaging studies were 

obtained later in the course of the disorder when mesial temporal sclerosis could be more likely to appear [2]. 

As stated earlier, use of updated, high-resolution MRI together with a standardized scoring system might have 

increased sensitivity to subtle findings in the temporal lobes and elsewhere. This is particularly important given 

the relationship of pathological changes in this region with concurrent cognitive deficits [2], with future 

cognitive deficits [23], with future intractability [24], and with prognosis following surgery [25], especially 

when using MRI volumetrics to quantify the extent of the structural abnormalities. 

The present findings are consistent with two smaller studies. In a study of adults with temporal lobe 

epilepsy, Hermann and colleagues [23] observed significantly reduced brain volume (but only in white matter) 

in 37 participants with childhood onset (< age 14 yrs; M = 7.8 yrs) compared to 16 with later onset (> age 14 

yrs; M = 23.3 yrs), even after controlling for duration of epilepsy. Taken together with our findings, white 

matter changes might be more characteristic of childhood onset. Hermann [23] reported that these white matter 

abnormalities were associated with neuropsychological impairment, which underscores the potential importance 

of early detection of MRI abnormalities in providing prognostic data to treating clinicians. 

In a very small study of 12 children imaged within two years of diagnosis with partial seizures, Kolk 

and colleagues [26] observed structural abnormalities in 6 (50%), which is not surprising for partial seizures. 

Hippocampal lesions accounted for 4 of the 6 abnormalities (67%), andthe other two children had ventricular 

enlargement or bilateral cortical atrophy. However, we observed structural abnormalities in fewer (n = 60, or 

34%) of the 179 children with partial seizures in our sample, who were imaged closer to diagnosis; hippocampal 

abnormalities accounted for only 6 of the 60 (10%). 

In addition, in light of increasing evidence of cerebellar atrophy in adults with epilepsy [27], the 

absence of cerebellar atrophy in this sample of new onset children is noteworthy. This is consistent with the 

findings in adults by Hagemann and colleagues [28] who found no cerebellar atrophy in a new-onset group but 

rather only in the chronic group; furthermore, the extent of atrophy was correlated with duration of disorder and 

with number of lifetime seizures, suggesting that it is a progressive consequence of seizures themselves. 

Two recent studies indicate that the presence of a lesion on MRI is associated with continuing seizures 

at follow-up. In a temporal lobe epilepsy report, a lesion on MRI was the only independent predictor of seizure 

outcome [24]. Similarly, in a report on partial seizures, the initial MRI results predicted outcome [29]. These 

studies and our findings indicate the possibility that certain (more or less subtle) imaging abnormalities that are 

associated with poor long-term outcome in childhood onset epilepsy are present at the onset of the epilepsy. 

This is an important reason to extend outcome studies in childhood-onset seizures towards adulthood. 

Is neuroimaging necessary after a first recognized seizure? The evidence for the utility of neuroimaging 

in children was reviewed in a practice parameter issued by the American Academy of Neurology, the Child 

Neurology Society, and the American Epilepsy Society [30]. They concluded that the data were limited and 

were insufficient for issuing a guideline other than recommending MRI as the preferred modality. They 

suggested that clinicians had the option of obtaining an emergent MRI if a postictal neurological defect was 

slow to resolve and a nonurgent MRI if a child had cognitive or motor disability, an abnormal neurological 

examination, or a focal seizure without EEG evidence of idiopathic focal seizure or generalized seizure. In a 

new statement based on empirical data from both children and adults, the Therapeutics and Technology 

Assessment Subcommittee of the American Academy of Neurology [31] stated that emergent noncontrast CT is 

"possibly" useful after a seizure if there is a history to suggest a CNS lesion (e.g., head trauma, CSF shunt, 

malignancy, or neurocutaneous disorder), an abnormal neurological examination, or focal onset of the seizure. 

That report suggested that future research is needed to define the role of MRI in this setting. 

Our current data suggest that clinicians should consider obtaining an MRI after a first recognized 

seizure in children. Further support for this contention comes from Betting and colleagues [32] who reported 

MRI abnormalities in 24% of patients 9–50 years of age with idiopathic generalized epilepsy, from Gelisse and 

colleagues [33] who noted abnormal CT or MRI imaging in 14.8% of children with benign epilepsy with 

centrotemporal spikes, and from Labate and colleagues [34] who found abnormal MRIs in 38.6% of patients 

10–83 years of age with benign temporal lobe epilepsy. Although many of these abnormalities may be 

nonspecific, they could prove to be important in the treatment or prognosis of epilepsy in this population. 

Our study was designed to determine the frequency of MRI abnormalities in any child with a first 

recognized seizure. We were interested in changes that would not only assist in defining the etiology of seizures 
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and guiding therapy, but might contribute to the understanding of the risk factors for behavioral and cognitive 

comorbidities. Although the majority of changes found on MRI did not lead to an alteration in therapy, we think 

our data are potentially helpful in two ways. First, we have shown that MRI abnormalities may be present even 

in children with apparently benign syndromes such as childhood absence epilepsy and benign childhood 

epilepsy with centrotemporal spikes. Second, MRI abnormalities might predict comorbidity.In a smaller sample 

of children from this study, we found an association between MRI abnormality and lower scores on 

neuropsychological testing. We plan on following this sample to see if MRI abnormalities are associated with 

subsequent changes in behavior and academic functioning.Our study has some limitations. Although as a whole 

76% of the MRI studies were rated as good and only 4% as limited, motion artifacts on individual sequences 

were not infrequent. Diagnostic yield might be improved by sedation in younger children, which could not be 

done routinely in this research study. Because MR imaging in practice, particularly in Emergency Departments, 

is often performed close to the ictus, the 6-month window for MRI after the first recognized seizure may seem 

long; however, acute provoked seizures related to a known etiology were specifically excluded from the study. 

Detailed neonatal and pediatric medical histories were not available on all subjects, which limited our ability to 

determine the etiology of the changes on MRI. Finally, although this study would have been strengthened by a 

control group, obtaining MRI on healthy controls was not part of the larger study. 

 

V. Conclusion 
Use of MRI and a reliable, valid standardized scoring system in a large sample of children following 

their first recognized seizure identified a high rate of abnormalities (87/281, 31%), which may have important 

implications for practice guidelines with this population. First, some findings that might have been regarded as 

incidental in the past (e.g., volume loss/ventricular enlargement, white matter abnormalities) appear to be 

present at the onset of seizures and might therefore be clinically significant. Second, the detection of a high 

proportion of abnormalities in epileptic syndromes other than localization-related symptomatic/cryptogenic 

syndromes challenges the current imaging practice parameters and supports an argument for routine MRI at the 

onset of any seizure condition. Finally, a systematic approach to reading imaging studies in this population 

might help the radiologist to detect subtle abnormalities that could contribute to predicting clinical morbidities 

or comorbidities (e.g., medical intractability, cognitive impairment, poor response to interventions). Future 

studies correlating these abnormalities to seizure outcomes and comorbidities would be especially helpful in 

further defining significance from the radiologic standpoint. It will be important to balance the potential benefits 

of MRI in identifying more subtle imaging findings with the need to avoid contributing unnecessarily to rising 

costs of medical imaging. 

 

 
 



Findings of MR Imaging in Children with First Recognized Seizure: A Tertiary Center Based Study 

DOI: 10.9790/0853-1603135462                                          www.iosrjournals.org                                    60 | Page 

 
 

Figure 1. 

Subject #212: Bilateral frontal encephalomalacia with  
gliosis and volume loss. Transverse T2-weighted fast 

spin 

echo MR image (TR/TE = 3000/102 ms, ETL = 12, slice 
 thickness 5mm with 0mm gap interleaved,  

matrix = 256 × 192, FOV = 22 × 16cm). 

 

Figure 2. 

Subject #236: Leukomalacia/gliosis without 
ventricular enlargement. Coronal oblique fast fluid 

attenuated inversion recovery MR image (TR/TE/TI = 

10000/120/2200, slice thickness 4mm with 0mm gap 
interleaved, matrix = 256 × 256, FOV = 18cm). 

 

 
 

 
 

Figure 3. 

Subject #223: Leukomalacia/gliosis with 

ventricular enlargement (arrows). Coronal oblique 

Figure 4. 

Subject #204: Ventricular enlargement with 

volume loss and enlarged extra-axial spaces. 
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fast fluid attenuated inversion recovery MR image 

(TR/TE/TI = 10000/120/2200, slice thickness 4mm 

with 0mm gap interleaved, matrix = 256 × 256, 
FOV = 18cm). 

Slice at level of ventricular measurement. 

Transverse T2-weighted fast spin echo MR 

image (TR/TE = 3000/102 ms, ETL = 12, slice 
thickness 5mm with 0mm gap interleaved, 

matrix = 256× 192, FOV = 22 × 16cm). 

 
Figure 5. 

 

Subject #209: Left hippocampal signal abnormality (arrows) in a ten-year-old. Coronal MR images, 

initial scan (a, b), and follow up 36 days later (c,d). (a) Increased signal left hippocampus, coronal fast fluid 

attenuated inversion recovery (FLAIR) MR image (TR/TE/TI = 10000/127/2250, slice thickness 4mm with 

0mm gap interleaved, matrix = 256 × 192, FOV = 18cm). (b) Swelling and increased signal left hippocampus, 

coronal oblique fast multiplanar inversion recovery (FMPIR) MR image (TR/TE/TI = 5000/104/120ms, ETL 

=16, slice thickness/gap = 3mm/0mm, matrix = 512 × 256, FOV = 16cm). (c) Persistent increased signal 

left hippocampus, coronal FLAIR MR image (TR/TE/TI = 10000/142/2200, slice thickness 4mm with 

0mm gap interleaved, matrix = 256 × 192, FOV = 18cm). (d) Subtle volume loss with persistent T2 

prolongation left hippocampus, coronal FMPIR MR image (TR/TE/TI = 5000/96/120ms, ETL =16, slice 

thickness/gap = 3mm/0mm, matrix = 512 × 256, FOV = 16cm). 
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