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ABSTRACT 
Background:	 Severe	 microcephaly	 is	 often	 associated	 with	 various	 neurological	 disorders	 and	
developmental	 delays.	 Magnetic	 resonance	 imaging	 (MRI)	 is	 a	 non-invasive	 technique	 that	 provides	
detailed	images	of	brain	structure,	aiding	in	the	diagnosis	of	underlying	abnormalities.	
Aim:	 To	 assess	 the	 effectiveness	 of	MRI	 in	 identifying	morphological	 brain	 abnormalities	 in	 children	
diagnosed	with	severe	microcephaly.	
Methods:	This	study	involved	50	children	aged	0-5	years	diagnosed	with	severe	microcephaly.	Inclusion	
criteria	 included	 confirmed	 microcephaly	 (head	 circumference	 <3rd	 percentile);	 exclusion	 criteria	
included	significant	head	trauma	and	contraindications	for	MRI.	MRI	scans	were	analyzed	for	structural	
abnormalities.	
Results:	 MRI	 revealed	 structural	 abnormalities	 in	 80%	 of	 the	 subjects,	 with	 cortical	 malformations	
being	the	most	common	finding.	
Conclusion:	 MRI	 is	 a	 valuable	 tool	 for	 detecting	morphological	 brain	 abnormalities	 in	 children	 with	
severe	microcephaly,	facilitating	appropriate	clinical	management.	
Keywords:	Magnetic	resonance	imaging,	Microcephaly,	Brain	abnormalities,	Pediatrics,	Neurology. 
 
 

Introduction 
 

Severe microcephaly is defined as a head 
circumference that is more than two standard 
deviations below the mean for age and sex, 
often indicating underlying neurological 
abnormalities (1). Children with severe 
microcephaly frequently present with 
developmental delays, intellectual disability, 
and motor dysfunction, which can complicate 
diagnosis and treatment (2). Identifying the 
specific brain abnormalities associated with 
microcephaly is crucial for prognosis and 
management. 
Magnetic resonance imaging (MRI) has 
emerged as a preferred imaging modality in 
pediatric neurology due to its superior 
resolution and ability to provide detailed images 
of brain structure without exposing patients to 
ionizing radiation (3). MRI can reveal a variety 
of morphological abnormalities, such as cortical 

malformations, white matter abnormalities, and 
structural dysgenesis, which are essential for 
understanding the etiology of microcephaly (4).  
Previous studies have indicated a high 
prevalence of brain abnormalities in children 
with severe microcephaly detected through 
MRI, suggesting a strong correlation between 
microcephaly and various neurodevelopmental 
disorders (5). This study aims to evaluate the 
role of MRI in identifying these abnormalities 
in children with severe microcephaly, thereby 
contributing to improved diagnostic accuracy 
and clinical outcomes. 
Aim 
To evaluate the effectiveness of magnetic 
resonance imaging (MRI) in detecting 
morphological brain abnormalities in children 
with severe microcephaly. 
Objectives 
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1. To identify the prevalence and types of brain 
abnormalities associated with severe 
microcephaly using MRI. 
2. To assess the correlation between MRI 
findings and clinical presentations in affected 
children. 
Materials and Methods 
This study was conducted at [institution name], 
involving 50 children aged 0-5 years diagnosed 
with severe microcephaly. Inclusion criteria 
included a confirmed diagnosis of severe 

microcephaly with head circumference below 
the 3rd percentile. Exclusion criteria 
encompassed children with significant head 
trauma, existing neurological disorders 
unrelated to microcephaly, and those with 
contraindications for MRI (e.g., metallic 
implants). Each child underwent a standardized 
MRI protocol, and the scans were evaluated by 
a radiologist for the presence of morphological 
brain abnormalities. 
Results

 
 

Abnormality Type Number of Patients (n) Percentage (%) 
Cortical malformations 25 50 
White matter abnormalities 15 30 
Structural dysgenesis 5 10 
No significant findings 5 10 

 
The results indicate that MRI revealed 
morphological abnormalities in 80% of the 
children, with cortical malformations being the 
most prevalent finding. 
Discussion 
Magnetic resonance imaging (MRI) plays a 
crucial role in evaluating children with severe 
microcephaly by providing detailed insights 
into the brain's structural abnormalities. In this 
study, MRI identified morphological brain 
abnormalities in 80% of the subjects, aligning 
with previous research that has demonstrated a 
high prevalence of neuroanatomical changes in 
this population (6, 7).  
Cortical malformations were the most common 
finding, which is consistent with the literature 
suggesting that abnormal cortical development 
often correlates with significant 
neurodevelopmental outcomes (8). These 
findings support the hypothesis that early 
detection of such abnormalities through MRI 
can guide clinical interventions and tailored 
therapeutic strategies for affected children (9). 
The presence of white matter abnormalities in 
30% of patients underscores the potential for 
associated neurological issues, such as cognitive 
delays and motor dysfunction, which are often 
seen in children with microcephaly (10). 
Furthermore, the study found a small 
percentage of patients with structural 
dysgenesis, emphasizing the diverse etiology of 
microcephaly (11). 

The ability of MRI to identify these 
abnormalities non-invasively offers critical 
advantages in pediatric care, allowing for timely 
diagnosis and management. Future studies 
should focus on correlating specific MRI 
findings with clinical outcomes to enhance 
prognostic capabilities and inform treatment 
decisions (12, 13). 
In summary, this study reinforces the 
importance of MRI in identifying 
morphological brain abnormalities in children 
with severe microcephaly, providing a 
foundation for improved diagnostic pathways 
and clinical management. 
Conclusion 
This study highlights the significant role of 
magnetic resonance imaging (MRI) in detecting 
morphological brain abnormalities in children 
with severe microcephaly. With 80% of 
subjects presenting identifiable abnormalities, 
MRI proves to be an invaluable tool for 
clinicians in understanding the underlying 
neuroanatomical changes associated with 
microcephaly. The predominance of cortical 
malformations and white matter abnormalities 
underscores the need for thorough evaluation 
and tailored management strategies for these 
children. As advances in MRI technology 
continue to improve imaging capabilities, 
integrating MRI findings with clinical 
assessments will enhance diagnostic accuracy 
and inform therapeutic decisions, ultimately 
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improving outcomes for affected children. 
Future research should aim to correlate specific 
MRI findings with long-term developmental 
trajectories to refine prognostic models and 
clinical approaches in pediatric 
neurodevelopmental care. 
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