
Neuroquantology | Aug  2025 | Volume 23 | Issue 7 | Page 355-362| Doi: 10.48047/nq.2025.23.7.nq25035 
Dr. Prajna Bhushan, MRI Abnormalities Associated with Afebrile Seizures in Children Aged between One Month to Eighteen Years - A 
Hospital Based Observational Study 

 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

 

          355           355 

MRI Abnormalities Associated with Afebrile Seizures in Children Aged between One 

Month to Eighteen Years - A Hospital Based Observational Study 

 

Dr. Prajna Bhushan1, Dr. K. B. Mahendrappa2 

 
1 Junior Resident, Department of Paediatrics, Adichunchanagiri Institute of Medical Sciences, 

Adichunchanagiri University, B G Nagara, Karnataka, India 
2 Professor and Head of Department, Department of Paediatrics, Adichunchanagiri Institute of 

Medical Sciences, Adichunchanagiri University, B G Nagara, Karnataka, India 

 

Corresponding Author: Dr. Prajna Bhushan 

Junior Resident, Department of Paediatrics, Adichunchanagiri Institute of Medical Sciences, 

Adichunchanagiri University, B G Nagara, Karnataka, India. 

 

ABSTRACT 

INTRODUCTION 

Afebrile seizures are seizures occurring without fever or acute symptomatic triggers, represent 

a significant diagnostic and therapeutic challenge in pediatric neurology. Identifying structural 

abnormalities using Magnetic Resonance Imaging (MRI) is crucial for understanding the 

etiology and guiding management. However, the correlation between MRI findings and clinical 

seizure characteristics remains underexplored. 

 

OBJECTIVES 

This study aims to determine the prevalence of MRI abnormalities in children aged 1 month to 

18 years presenting with afebrile seizures and to determine the MRI changes associated with 

different type of seizures. 

 

MATERIALS AND METHODS  

A hospital based observational study was conducted at Adichunchanagiri Institute of Medical 

Sciences, Bellur, Karnataka, India, over 18 months (June 2023 – December 2024). A total of 

105 children presenting with afebrile seizures who gave consent for the study were enrolled 

using convenience sampling. Patients with fever, meningitis, encephalitis, trauma, 

hypoglycemia, hypocalcemia or dyselectrolytemia were excluded. Clinical data, seizure 

characteristics, and MRI findings were recorded. MRI abnormalities were categorized into 

structural, genetic, infectious, metabolic, immune, and unknown etiologies based on the 

International League Against Epilepsy (ILAE) classification. Statistical analysis using SPSS 

30 software was performed to determine associations between seizure types, duration, and MRI 

abnormalities. 

 

RESULTS 

The study on MRI abnormalities in afebrile seizures aged 1 month to 18 years revealed that 

infants (44.7%) and toddlers (31.4%) were the most affected age groups, with no significant 

gender predilection. Generalized seizures (89.5%) were significantly more common than focal 

seizures (9.5%). MRI abnormalities were observed in 50.47% of cases, with focal seizures 

showing a higher association with abnormal MRI findings (80%), compared to generalized 

seizures (47.9%). Among the identified etiologies, structural causes (33.3%) were the most 

common, followed by genetic (5.7%), infectious (4.8%), and metabolic causes (2.9%). Notably, 
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prolonged seizures (>30 minutes) were strongly associated MRI abnormalities (p < 0.001), 

while shorter seizures (<30 minutes) were more likely to have normal MRI findings (70.7%). 

 

CONCLUSION 

The present study concludes that the prevalence of MRI abnormalities in children with afebrile 

seizures was found to be 50.47%, with a higher occurrence in focal seizures. The most affected 

age groups were infants (44.7%) and toddlers (31.4%), emphasizing the importance of early 

diagnosis and intervention. Generalized seizures were the most common seizure type, observed 

in 89.5% of cases, with tonic-clonic seizures being the predominant subtype (72.3%). 

Structural causes accounted for 33.3% of the etiologies, followed by genetic, infectious, and 

metabolic factors, while unknown causes were identified in 53.3% of cases. A strong 

correlation was observed between prolonged seizures lasting more than 30 minutes and MRI 

abnormalities, reinforcing the necessity of neuroimaging in such cases. The study highlights 

MRI as an essential diagnostic tool for evaluating pediatric afebrile seizures, identifying 

structural abnormalities, and guiding treatment decisions. 
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INTRODUCTION 

The term "seizure" refers to a transient occurrence of clinical signs or symptoms resulting from 

an aberrant, abnormally excessive or synchronous neuronal activity in the brain, whereas 

convulsions is the motor manifestations of a seizure, characterized by rhythmic jerking 

movements of the body. Not all seizures result in convulsions.[1] Epilepsy is defined as a 

condition characterized by two or more unprovoked seizures occurring more than 24 hours 

apart, or one unprovoked seizure with a high likelihood of recurrence due to an underlying risk 

factor.[2] Afebrile seizures occur without the presence of fever or acute symptomatic triggers, 

represent a complex group of disorders that vary based on the child’s age, underlying causes, 

and severity. The causes of afebrile seizures are diverse, encompassing idiopathic, structural, 

metabolic, genetic, and infectious origins.[3] The most frequent neurological condition affecting 

children is seizures arising from a variety of causes and displaying diverse clinical features. 

Seizures account for 2% of all emergency department (ED) visits to children's hospitals and 

1% of all ED visits overall. In the first 16 years of life, 4–10% of children have at least one 

seizure (febrile or afebrile).[4,5] 

The global prevalence of epilepsy in children is approximately 4-7 per 1,000, with 

lower rates in high-income countries and higher epilepsy rates in low- to middle-income 

countries due to inadequate neonatal care, perinatal injuries, and neuroinfections (e.g., 

neurocysticercosis).[6,7] Afebrile seizures, affecting an estimated 0.5-1% of individuals under 

18 years, account for approximately 20-30% of all childhood seizures globally.[3] Neonates and 

infants are particularly susceptible to seizures due to the immaturity of their inhibitory neural 

mechanisms and heightened vulnerability to various insults, including hypoxia and metabolic 

disturbances, whereas older children often present with defined syndromes such as focal or 

generalized epilepsy.[4,8] In India prevalence of epilepsy among children exceeds the global 

average, ranging from 4.3 to 11.9 per 1,000, due to varied challenges including delayed 

diagnosis, limited access to diagnostic imaging, and regional healthcare disparities.[9,10] 

Magnetic resonance imaging(MRI) is essential in assessing seizures in children, 

providing critical information on structural abnormalities and underlying conditions, thereby 

guiding accurate diagnosis and effective management.[5,11] According to the International 
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League Against Epilepsy (ILAE) guidelines, MRI is the preferred imaging technique for 

children with afebrile seizures, especially in cases involving focal seizures, developmental 

delays, or abnormal neurological findings.[11] MRI’s sensitivity in identifying abnormalities 

surpasses that of computed tomography (CT), making it indispensable in paediatric care.[12] 

Managing afebrile seizures in children is challenging due to varied etiologies. MRI can provide 

insights into the underlying causes of afebrile seizures and guide treatment strategies. 

Advanced MRI techniques identify resectable lesions (e.g., cortical dysplasia, low-grade 

tumors) for surgical planning in refractory epilepsy and diagnose infectious causes (e.g., 

neurocysticercosis, tuberculosis) which is among a major contributor to pediatric epilepsy. 

Hence this study was undertaken to bridge these gaps by systematically evaluating MRI 

abnormalities in children presenting with afebrile seizures and their implications for diagnosis. 

The findings could contribute to refining clinical protocols and improving the standard of care 

for this vulnerable population. 

 

 

MATERIALS AND METHODS 

A hospital based observational study was undertaken at the Department of Paediatrics, 

Adichunchanagiri Hospital and Research Centre, Bellur, Karnataka, India. The study included 

children admitted to the paediatrics department, aged between 1 month to 18 years with 

afebrile. A convenience sampling approach was utilized to select participants, and the data 

collection period spanned from June 2023 to December 2024. Children with fever, meningitis, 

encephalitis, history of trauma, dyselectrolytemia, hypoglycaemia and hypocalcaemia were 

excluded from the study. A total of 105 participants were enrolled in the study. An informed 

written consent from the parent/ guardian of the participants were obtained and confidentiality 

was maintained. This study undertook a comprehensive analysis of demographic factors, 

specifically age and gender. The age range was categorized into five distinct groups: infant, 

toddler, preschool, school-age, and adolescent. A thorough medical history was taken to 

document seizure type and duration. The etiology of seizures was systematically classified 

according to the International League Against Epilepsy (ILAE) classification system, which 

encompasses six categories: structural, genetic, infectious, metabolic, immune, and unknown. 

Furthermore, MRI findings were meticulously subdivided into specific subgroups, including 

normal, white matter changes, hypoxic changes, congenital malformations, cerebrovascular 

accidents, metabolic disorders, neurocutaneous syndromes, ring-enhancing lesions, tumors, 

and miscellaneous. Data was entered into Microsoft excel data sheet and was analyzed using 

SPSS 30 (IBM SPSS Statistics, Somers NY, USA) version software. Categorical data was 

represented in the form of frequencies and proportions. Chi-square test or Fischer’s exact test 

(for 2x2 tables only) was used as test of significance for qualitative data. MS Excel and MS 

word was used to obtain various types of graphs p-value (Probability that the result is true) of 

<0.05 was considered as statistically significant after assuming all the rules of statistical tests. 

The study was approved by the Institutional Ethics Committee of Adichunchanagiri 

Hospital and Research centre with the approval number AIMS / IEC / 08 / 2023. As an integral 

component of the informed consent process, parents/guardians of participants were explained 

in detail regarding the study objectives, potential risks and benefits, methods, and participants' 

rights. After ensuring they understood the information, informed consent was obtained from 

them, allowing their child to participate in the study. 

 

 

RESULTS 

In the study conducted it was found that there was no statistically significant difference in 

gender distribution in relation to afebrile seizure (p-value 0.847). The age-wise distribution 
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indicates that there is difference in the distribution of afebrile seizure across the age categories, 

most commonly in infancy followed by toddlers. The p-value for the seizure subtype 

distribution was <0.001, indicating a significant difference in the distribution of seizure 

subtypes, with generalized seizures being more common 89% and focal seizures 9.5% with no 

gender predilection for the same. Generalized seizures was significantly more common in 

younger children, particularly infants and toddlers. Focal seizures are predominantly observed 

in older children, with the highest frequency in school-aged children (62.5% of cases in this 

group). The results of our analysis revealed that there was no statistically significant difference 

between seizure duration and seizure type, (p-value 0.312). A significant correlation was found 

between the type of seizure and the presence of MRI abnormalities. Focal seizures had a much 

higher association with MRI abnormalities (80%) compared to generalized seizures (47.9%). 

Our findings revealed a diverse range of etiologies underlying afebrile seizures. Structural 

causes accounted for the largest proportion (33.3%), followed by smaller percentages of 

genetic, infectious, and metabolic causes. Interestingly, a substantial proportion of cases 

(53.3%) remained etiologically unclassified, highlighting the complexity and heterogeneity of 

afebrile seizure etiologies. Among generalized seizures most common etiology was unknown 

followed by structural causes, while metabolic causes exclusively resulted in generalized 

seizures. Infectious etiology was more frequently associated with focal seizures (40%). The 

unknown etiology had the highest proportion of generalized seizures (56.38%), highlighting 

the need for further investigation into underlying causes. There was a statistically significant 

association between seizure duration and MRI findings (p < 0.001). Prolonged seizures (>30 

minutes) were associated with MRI abnormalities, while shorter seizures (<30 minutes) were 

more likely to show normal findings. The results of our analysis revealed a highly statistically 

significant correlation between MRI findings and seizure type, with a p-value of less than 0.001 

indicating a strong and significant association between these two variables. It was found that 

80% of focal seizures had MRI changes and 45.7% of generalized seizures had MRI changes 

with it. 

 

  Focal Generalized Unknown Total 

Gender 
Female 4(40.0%) 32(42.5%) 1(100%) 37(35.2%) 

Male 6 (60.0%) 62(57.4%) 0(0%) 68 (57.1%) 

Age 

Infant 0(0.0%) 47(100.0%) 0(0.0%) 47(44.7%) 

Toddler 0(0.0%) 33(100.0%) 0(0.0%) 33(31.4%) 

Pre school 4(28.5%) 9(64.2%) 1(7.14%) 14(13.3%) 

School 5(62.5%) 3(37.5%) 0(0%) 8 (7.6%) 

Adolescent 1(33.3%) 2(66.6%) 0(0.0%) 3(2.8%) 

Duration Of Seizure 
<30 min 9(90.0%) 65(69.1%) 1(100%) 75(71.4%) 

>30 min 1(10.0%) 29(30.8%) 0 (0.0%) 30(28.5%) 

Presence of MRI 

Abnormalities 

Yes 45(84.9%) 8(15.0%) 0(0%) 53(50.47%) 

No 49(94.2%) 2(3.8%) 1(1.92%) 52(49.5%) 

Etiology 

Structural 3 (30.0%) 32 (34.04%) 0 (0.0%) 35 (33.3%) 

Genetic 1 (10.0%) 5 (5.32%) 0 (0.0%) 6 (5.7%) 

Infectious 4 (40.0%) 1 (1.06%) 0 (0.0%) 5 (4.8%) 

Metabolic 0 (0.0%) 3 (3.19%) 0 (0.0%) 3 (2.9%) 

Unknown 2 (20.0%) 53 (56.38%) 1 (100.0%) 56 (53.3%) 
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Table 1: Distribution of Seizure Subtypes in Relation to Various Parameters 

 

 Focal Generalized Unknown Total 

Normal 2 51 1 54 (51.4%) 

White matter changes 0 7 0 7 (5.6%) 

Hypoxia 0 9 0 9 (8.5%) 

Congenital malformation 0 10 0 10 (9.5%) 

CVA 0 4 0 4 (3.8%) 

Metabolic 0 3 0 3 (2.8%) 

Neuro cutaneous 3 5 0 8 (7.6%) 

Ring enhancing 3 1 0 4 (3.8%) 

Tumor 1 0 0 1 (0.9%) 

Miscellaneous 1 4 0 5 (4.7%) 

Table 2: Distribution of Seizure Subtypes in Relation to Various MRI Findings 

 

 

DISCUSSION 

The intricate relationship between seizure patterns, age, gender, MRI findings, and underlying 

etiologies provides a comprehensive understanding of afebrile seizures in pediatric 

populations. Afebrile seizures, characterized by the absence of fever at onset, are a complex 

neurological condition influenced by multiple factors, including age, gender, seizure type, and 

underlying causes. This discussion delves into the findings of the current study, compares them 

with available literature, and highlights their implications for clinical practice. 

The present study's findings indicate a clear age-related distribution of cases, with 

infants accounting for nearly half of all cases (44.7%). The remaining cases were distributed 

among toddlers (31.4%), preschool-aged children (13.3%), school-aged children (7.6%), and 

adolescents (2.8%), highlighting a declining incidence with increasing age. The observation 

that infancy is a peak period for pediatric seizures is corroborated by existing literature. 

Specifically, Wirrell et al. reported a strikingly similar finding, with 42% of pediatric seizures 

occurring in infants.[13] Similarly, Berg et al. linked infantile seizures to structural causes like 

hypoxic-ischemic encephalopathy and cortical malformations, highlighting the value of 

neuroimaging.[1] Notably, Holmes et al. observed structural abnormalities in 46% of infants 

presenting with seizures, thereby underscoring the diagnostic efficacy of neuroimaging in this 

population.[14] However, Camfield et al. reported a lower proportion of infantile seizures (30%), 

possibly due to demographic or healthcare differences.[15] Sadleir et al. found an even age 

distribution for idiopathic epilepsy, contrasting with our study as idiopathic causes were less 

prevalent in the analysed cohort.[16] Although more cases occurred in males (57.1%) than 

females (35.2%), the difference was not statistically significant (p = 0.847), indicating that 

gender did not significantly influence the distribution of cases. This absence of gender bias is 

consistent with prior research. Our findings align with Hauser et al. and Shinnar et al., who 

also found no significant gender differences in pediatric epilepsy, suggesting that gender does 

not substantially impact prevalence or severity of afebrile seizure in early childhood.[17,18] The 

study's findings indicated a marked preponderance of generalized seizures, which constituted 

89.5% of all cases, whereas focal seizures accounted for 9.5%, and unknown seizure was 0.9%. 

Our findings align with existing literature, demonstrating a predominance of generalized 

seizures, particularly tonic-clonic seizures, consistent with studies by Berg et al. and Wirrell et 

al.[1,13] This underscores the importance of comprehensive assessment and management of 

generalized seizures in pediatric epilepsy. The prevalence of MRI abnormalities was 50.47%, 

with a higher frequency in focal seizures (80%) compared to generalized seizures (47.9%). 

Distinct patterns of underlying abnormalities were observed: focal seizures were often 
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associated with ring-enhancing lesions and neurocutaneous syndromes (30% each), whereas 

generalized seizures were linked to hypoxic-ischemic changes (9.6%) and congenital 

malformations (10.6%). Our results are concordant with prior investigations by Berg et al., 

Shinnar et al., Gaillard et al., which underscore the diagnostic value of MRI in evaluating 

afebrile seizures.[1,18,19] The notable prevalence of MRI abnormalities, particularly in focal 

seizures, further supports the utility of MRI in elucidating seizure etiology. A significant 

correlation existed between seizure duration and MRI findings (p < 0.001). Seizures lasting 

>30 minutes were associated with abnormal MRI findings, including hypoxic-ischemic 

changes (20%), congenital malformations (23.3%), and neurocutaneous syndromes (10%). 

Conversely, seizures <30 minutes were more likely to have normal MRI results (70.7%). Our 

findings are supported by Gulati et al., and Yoong et al., who demonstrated a strong association 

between prolonged seizures and adverse outcomes, including hypoxic-ischemic 

encephalopathy, hippocampal injury, and structural changes.[20,21] These studies emphasize the 

importance of early intervention and timely management to mitigate long-term neurological 

damage. In contrast, Berg et al. reported a lower prevalence of MRI abnormalities in prolonged 

seizures.[1] This discrepancy may be attributed to differences in imaging protocols, patient 

populations, or study designs. Additionally, Holmes et al. suggested a greater role for metabolic 

and genetic factors, potentially explaining the variation in findings.[14] The etiology of afebrile 

seizures in this study was multifaceted, with structural causes predominating (33.3%), 

congenital malformations (9.5%), hypoxic-ischemic injuries (8.5%), and cerebrovascular 

accidents (3.8%). Genetic, infectious, and metabolic causes were also identified, while 

unknown etiologies comprised 53.3% of cases. Our findings are consistent with Hsieh et al., 

showing structural abnormalities as a leading cause of afebrile seizures.[22] However, variations 

exist, as study by Poudel et al. reported lower prevalence of congenital malformations.[23] 

Genetic causes were underrepresented, likely due to limited genetic testing availability. 

Infectious etiologies, notably neurocysticercosis, were prevalent (4.8%) due to regional 

endemicity, consistent with Garcia et al.'s findings in Latin America.[24] Immune-mediated 

etiologies were not identified, possibly due to under diagnosis or limited diagnostic 

capabilities. 

Accurate diagnosis has substantial treatment and prognostic implications. The alarming 

incidence of afebrile seizures among infants (44.7%) and toddlers (31.4%) uncovered in our 

study serves as a stark reminder of the critical importance of early detection and intervention. 

Prompt identification of afebrile seizures in these vulnerable populations can significantly 

impact treatment outcomes, developmental trajectories, and long-term quality of life. 

This single-centred study with 105 subjects has limitations, including restricted 

generalizability and statistical power. Larger multicentre studies are needed for validation. 

Additionally, limited use of advanced genetic sequencing and metabolic panels may 

underestimate their role in afebrile seizures. 

 

 

CONCLUSION 

The present study concludes that the prevalence of MRI abnormalities in children with afebrile 

seizures was found to be 50.47%, with a higher occurrence in focal seizures. The most affected 

age groups were infants (44.7%) and toddlers (31.4%), emphasizing the importance of early 

diagnosis and intervention. Generalized seizures were the most common seizure type, observed 

in 89.5% of cases, with tonic-clonic seizures being the predominant subtype (72.3%). 

Structural causes accounted for 33.3% of the etiologies, followed by genetic, infectious, and 

metabolic factors, while unknown causes were identified in 53.3% of cases. A strong 

correlation was observed between prolonged seizures lasting more than 30 minutes and MRI 

abnormalities, reinforcing the necessity of neuroimaging in such cases. The study highlights 
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MRI as an essential diagnostic tool for evaluating pediatric afebrile seizures, identifying 

structural abnormalities, and guiding treatment decisions. Given the substantial proportion of 

unknown etiologies, future studies should incorporate advanced genetic and metabolic testing 

to enhance the understanding of epilepsy syndromes and optimize treatment approaches. 
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