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ABSTRACT 
 
BACKGROUND: Globally, about 1.5 billion people suffer from brain disorders, which contribute to the highest 
number of the world’s paediatric disease burden. Nigeria accounts for 7% of the global paediatric population of 
brain disorder-induced disabilities. Magnetic Resonance Imaging (MRI) is the recommended modality for brain 
imaging. However, the lack of MRI data relevant to paediatric brain disorders in South-South Nigeria necessitated 
the present study, which sought to evaluate the MRI spectrum of paediatric brain disorders. 
OBJECTIVES: To assess the most prevalent brain disorder in paediatrics, the most susceptible age group and 
the sex. 
MATERIALS AND METHOD: A cohort of 120 paediatrics aged 0 to 18 years in selected three tertiary hospitals 
were sampled from January 2019 to January 2023. Brain disorders, age, sex, and MRI images were selected 
from the hospitals’ archives. Microsoft Excel version 16.37 was used for data entry, while the Statistical Package 
for Social Science (SPSS) version 26.0 was used for statistical analysis.  The significance level was set at p < 
0.05. 
RESULTS: A total of 73 males and 47 females were recruited in the study. Results showed epilepsy 28 (23.35%) 
as the highest disorder, others were hydrocephalus 20 (16.7%), meningitis and space-occupying lesions 16 
(13.3%), cerebellar tumours, and cerebral infarcts 8 (6.7%). No significant difference in brain pathology between 
sex (p = 0.988: > 0.05) and no statistical association (p = 0.075: > 0.05) between the brain disorders and age 
groups was recorded. 
CONCLUSION: The study highlights the importance of MRI in diagnosing a wide range of brain disorders. 
Epilepsy was recorded to be the most common paediatric brain disorder and there were no differences between 
brain disorders and sex or age groups. 
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INTRODUCTION 
 
Globally, about 1.5 billion people suffer from brain 
disorders. Africa accounts for 20% of this number, 
making it the most significant cause of disability and 
the second-highest cause of mortality on the continent 
(Burton & Allen, 2023; Valery et al., 2020; Moreau et 
al., 2013; Frank-Briggs & Alikor, 2011).  
 
 
 
 
 
 
 
 
 
 
 

 
Nigeria accounts for 7% of the global population of 
children living with disabilities, and neurological 
disorders contribute to the highest number of the 
world’s disease burden in children, increasing the risk 
of premature death and disability (Valery et al., 2020). 
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Neurodevelopmental disorders such as epilepsy, 
schizophrenia, unipolar depression, bipolar disorder, 
mental retardation, cerebral palsy, and autism can 
have impact on a person's memory, sensation, motor 
and cognitive abilities, concentration, speech, 
personality, and physical appearance, with severe 
impact on social and psychological well-being 
(Carbonell et al., 2020; Manton, 1988). Risk factors for 
these neurological disorders include genetic diseases, 
neurotoxins, hypoxia, infections and injuries, vascular, 
traumatic, environmental toxins and exposures, 
nutritional, immunological, inflammatory, metabolic, 
endocrine, and oncological (Akodu et al., 2022). 
These disorders in children can hamper their 
developmental trajectory and often last into adulthood, 
necessitating substantial additional support from 
families, health facilities, and educational systems. 
The diagnosis and management of brain disorders in 
paediatrics pose distinct difficulties and complications 
because of the dynamic nature of childhood 
development, age-related variations in symptoms, 
and the child's inability to express their emotions or 
the reasons behind their behaviour. Given that over 
70% of individuals globally do not currently have 
access to mental healthcare services, the inability to 
obtain timely mental healthcare could be a 
contributing factor (Chand et al., 2023; Wainberg et 
al., 2017). This challenge is particularly acute in low-
to-middle-income countries because of the limited 
funding set aside expressly for mental health services. 
Parental worries about the stigma attached to mental 
illness in Nigeria continue to be a deterrent since it 
leads to social marginalisation and delays in receiving 
treatment (Gil-Rivas et al., 2019; Erskine et al., 2015; 
Adler Nevo et al., 2014).  
Electroencephalography, magnetoencephalography, 
genetic testing, neuropsychological studies, and 
clinical neurological examinations have been used to 
diagnose brain disorders. However, magnetic 
resonance imaging (MRI) plays a unique role in the 
diagnosis and treatment of brain disorders because it 
enables a non-invasive assessment of the brain's 
structure and function. Its high spatial resolution 
provides the detail required to identify minute lesions. 
Also, MRI is safer, especially for paediatric imaging, 
unlike modalities like computed tomography, which 
uses ionising radiation. Pathology unique to different 
tissue types including blood vessels particularly 
normal and or variants/patterns of cerebral arterial 
circle of Willis that supplies the brain (Paulinus et al., 
2023; Paulinus et al., 2021; Igiri et al., 2017; Paulinus 
et al., 2017), white matter, grey matter, and 
cerebrospinal fluid, can also be evaluated using the 
MRI. Furthermore, advanced MRI techniques such as 
diffusion tensor imaging, diffusion-weighted imaging, 
spectroscopy, and functional MRI offer a variety of 
approaches to comprehending neural networks, brain 
pathways, and the bases of cognitive function. 

 
 
 
 
 
There are both rural and urban groups among the 
inhabitants of South-South Nigeria. Therefore, 
significant variations in the availability of healthcare 
services in this area may impact the early detection 
and treatment of neurological illnesses. In the year 
2021, the Nigeria Malaria Indicator Survey (Sokunbi et 
al., 2022) showed an increase in meningitis and 
malaria cases, which may cause neurological 
symptoms in children. The confluence of various 
infectious diseases in this region may give rise to a 
distinct spectrum of neurological disorders. 
Previously, the most prevalent neurological problems 
in children under the age of seven were reported to be 
migraine, febrile convulsions, epilepsy, peripheral 
neuropathy, and myelopathy (Longe & Osuntokun, 
1989) but recently, epilepsy was the most prevalent 
neurological condition in Enugu, South-East Nigeria 
(Ezeala-Adikaibe et al., 2012). However, there is a 
lack of epidemiological and imaging data relevant to 
paediatric neurological disorders using modern 
imaging modalities like the MRI in South-South 
Nigeria. This paucity gives limited insights to the 
prevalence of neurological disorders in children. The 
data obtained from this study will guide treatment 
options, increase positive outcomes, and inform 
healthcare resource allocation and planning. 
Therefore, our study aimed to evaluate the MRI 
spectrum of paediatric brain disorders in the study 
location. 
 
MATERIALS AND METHOD 
Study design 
With the use of Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
guidelines for retrospective studies, patient data and 
MRI images of paediatrics who presented with 
symptoms of brain disorders and were referred for 
brain MRI at the Ibom Specialist Hospital (ISH) Uyo, 
Akwa Ibom State, Asi Ukpo Memorial Hospital (AMH) 
Calabar, Cross River State, and the University of Port 
Harcourt Teaching Hospital (UPTH) Rivers State, all 
in the South-South region of Nigeria, were sourced 
and selected from the image retrieval and archival unit 
of the aforementioned healthcare facilities. 
Ethical approval 
Ethical approval was obtained in accordance with 
institutional guidelines and principles, following 
permission and clearance (UC/ECRA/22/009). All 
patients’ data were treated with a high level of 
confidentiality and privacy in line with research ethics. 
Study population 
A total of 120 paediatric subjects aged 0 to 18 years 
with queried brain disorders referred for brain MRI 
scans between January 2019 and January 2023 were 
included in the study.  
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In contrast, paediatric subjects with brain 
haemorrhage, tumour, known contrast allergy, history 
of brain surgery, and/or radiotherapy of the head and 
neck, those with queried neurological, psychiatric, or 
developmental disorders, and those less than 1 year 
and more than 18 years were excluded from the 
study.  
Data collection 
Data obtained included the patient age, sex, MRI 
images and provisional diagnosis (clinical indications)  

 
 
 
from the hospital record. The radiologist's final 
diagnosis was obtained from the patient’s folder. 
 
Data analysis 
Microsoft Excel version 16.37 (Microsoft Corporation, 
Redmond, WA, USA) was used for data entry. 
Statistical Package for Social Science (SPSS) Inc., 
Chicago, IL, USA, version 26.0, was used to evaluate 
the difference in brain disorders between sex and age 
groups. The level of significance was set at p < 0.05.

 
RESULTS 

Table 1: The frequency distribution of brain disorders noted in the study 
 

 
             Pathology 

 
Frequency 

 
Percent 
(%) 

 

Autsim spectral disorder 
Cerebellar tumour 

8 
8 

6.7 
6.7 

Cerebral infarct 8 6.7 

Encephalitis 4 3.3 

Encephalomalacia 8 6.7 

Epilepsy 28 23.3 

Hydrocephalus 20 16.7 

Meningitis 16 13.3 

Space occupying lesions 16 13.3 

speech impairment 4 3.3 

Total 120 100.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sex 
 

Figure 1: Sex distribution of brain disorders in the study 
Chi-square test: X² = 2.219, p = 0.988 
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A total of 120 (73 males and 47 females) were 
included in the study. The demographic 
characteristics of the cases showed epilepsy 28 
(23.35%) as the highest disorder, hydrocephalus 20 
(16.7%), meningitis 16 (13.3%), space-occupying 
lesions 16 (13.3%), cerebellar tumour, cerebral infarct, 
and encephalitis, all with the same figure of 8 (6.7%). 
Other presenting pathologies are documented in 
Table 1. Figure 1 shows the distribution of brain 

pathologies between males and females. Epilepsy 
was also the most common pathology noted in both 
sex (16 in females and 12 in males). Overall, the result 
showed comparable associations between males and 
females with no significant difference in brain 
pathology between males and females (X² = 2.219, p 
= 0.988: > 0.05) from the chi-square test of association 
with clustered bars (Figure 1).

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age group 
Figure 2: Age group distribution of brain disorder obtained in the study 

Chi-square test: X2 = 38.190; p =0.075 
 
Figure 2 shows the distribution of the brain pathology 
obtained between different age groups. There was no 
statistical association noted between the pathologies 

and the different age groups (X2 = 38.190; p =0.075; 
> 0.05) from the chi-square association test with 
clustered bars.

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: MRI Images of Hydrocephalus in one year old male subject obtained in the present study 
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Figure 4: Coronal MRI T2 Image of a four-year-old presenting with focal seizures; 

 arrow shows abnormal shaped left hippocampal head 
 
DISCUSSION 
Neurological disorders in paediatrics account for 20% 
of the global disease burden, which increases the 
likelihood of premature morbidity, disability, and infant 
mortality. Africa, where majority of these cases are 
found, has a higher prevalence of adverse prenatal 
conditions, regional transitions, and ethnic and 
regional wars. These variables result in malnutrition 
and exposure to environmental toxins, thereby 
increasing the risk of neurological disorders, 
especially in paediatrics (Valery et al., 2020; Obi & 
Sykes, 1984). However, the dynamic nature of 
childhood development, the wide range of risk factors, 
and age-related variations in symptoms present 
unique challenges and complexity for diagnosing and 
treating these brain disorders in paediatric patients. 
Therefore, the present study aimed to use MRI to 
evaluate the scope and prevalence of brain disorders 
in a cohort of paediatric population within selected 
tertiary healthcare facilities in south-south Nigeria. 
The population under investigation revealed a variety 
of neurological disorders (Table 1), which could be 
due to genetic diversity in the region, variation in 
socioeconomic status, disparity in healthcare 
infrastructure within the populations, and exposure to 
various environmental toxins. Hepatotoxic and 
haemotoxic oil spills from crude oil extraction in 
Nigeria's South-South region may have been linked to 

brain tumours and infertility. Moreover, ascorbic acid 
in vegetables and food protein has been shown to 
decrease by 36% and 40%, respectively, as a result 
of oil spills. This results in a 60% annual decline in 
household food security, which in turn causes a 24% 
increase in childhood malnutrition which is a risk factor 
for neurological disorders (Aa et al., 2022; Ordinioha 
& Brisibe, 2013). The present study reported epilepsy 
(23.35%) as the most prevalent condition (Table 1). 
This is consistent with studies that also reported 
epilepsy as the most prevalent neurological condition 
in South Africa, Sudan, and Uganda, respectively 
(Christianson et al., 2000; Mohamed et al., 2016). This 
incidence may be attributed to the fact that these 
developing nations have a high rate of endemic 
infections, including meningitis and malaria, that carry 
significant risks of neurological consequences that 
can lead to epilepsy (Sokunbi et al., 2022; Erskine et 
al., 2015). Genetic factors might also be involved 
because African Americans have been reported to be 
more susceptible to epilepsy (Hesdorffer & Begley, 
2013). Additionally, the prevalence of epilepsy, which 
is a more visible condition with periodic seizures 
compared to others with less visible signs, may be due 
to the stigma associated with neurological disorders in 
the study area.  
 
 

A COHORT STUDY OF MAGNETIC RESONANCE IMAGING SPECTRUM OF PAEDIATRIC BRAIN DISORDERS                                 347 



 

 
 
 
Therefore, rather than seeking medical attention, 
people may prefer to live with these other conditions 
and their covert symptoms.  
There was no difference in the pattern of brain 
disorders noted in both sex, with epilepsy presenting 
as the most common brain condition in both male and 
female subjects (Figure 1). This suggests that risk 
factors were equally shared, indicating the need for a 
gender-neutral approach to the diagnosis, 
management, and therapy of epilepsy in the paediatric 
population of the study area. Our findings, however, 
contradict the conclusion that males were more likely 
to have epilepsy than females (Apolot et al., 2022; Ba-
Diop et al., 2014). This discrepancy may result from 
social, regional, and genetic factors. In addition, our 
study revealed no statistical correlation between the 
study population's age groups and brain disorders 
(Figure 2). This implies that there is no concentration 
of these diverse brain disorders in infancy, childhood, 
or adolescence within the paediatric population, 
making it more difficult to predict and prevent these 
disorders in children based on age-related factors and 
possibly ineffective for age-related interventions. 
Hence, there is a need for a more comprehensive and 
holistic research approach to paediatric neurology. 
CONCLUSION 
The present study highlights the role of MRI in 
diagnosing a broad spectrum of brain disorders, with 
epilepsy reported to be the most common neurological 
disorder affecting the paediatric population. No 
comparable difference or statistical association was 
noted in brain disorders between sex and age groups, 
giving insight into the complexity and diversity of 
paediatric brain disorders.  
 
CONFLICTS OF INTEREST: No conflicts of interest 
declared 
 
REFERENCES 
 
Aa, I., Op, A., Ujj, I. and Mt, B., 2022. A critical review 
 of oil spills in the Niger Delta aquatic 
 environment: causes, impacts, and 
 bioremediation assessment. Environ Monit 
 Assess, 194(11), 816. doi: 10.1007/s10661-
 022-10424-x. PMID: 36131120. 
 
Adler Nevo, G. W., Avery, D., Fiksenbaum, L., Kiss, 
 A., Mendlowitz, S., Monga, S. et al., 2014. 
 Eight years later: outcomes of CBT-treated 
 versus untreated anxious children. Brain 
 Behav, 4(5), 765-774. doi: 10.1002/brb3.274. 
 PMID: 25328851; PMCID: PMC4188368. 
 
Akodu, O. S., Ogunlesi, T. A., Adekanmbi, A. F. and 
 Gbadebo, F. A., 2022. Neurological diseases 
 at the Pediatric Neurology Clinic in a semi-
 urban Nigerian tertiary hospital. Sudan 
 Journal of Paediatrics, 22(1), 83-89. doi:  
 

 
 
 
 10.24911/SJP.106-1588669565. PMID: 
 35958080; PMCID: PMC9361490. 
 
Apolot, D., Erem, G., Nassanga, R., Kiggundu, D., 
 Tumusiime, C. M., Teu, A. et al., 2022. Brain 
 magnetic resonance imaging findings among 
 children with epilepsy in two urban hospital 
 settings, Kampala-Uganda: a descriptive 
 study. BMC Med Imaging, 22(1),175. doi: 
 10.1186/s12880-022-00901-7. PMID: 
 36203127; PMCID: PMC9541090. 
 
Ba-Diop, A., Marin, B., Druet-Cabanac, M., 
 Ngoungou, E. B., Newton, C. R. and Preux, P. 
 M., 2014. Epidemiology, causes, and 
 treatment of epilepsy in sub-Saharan Africa. 
 Lancet Neurol, 13(10), 1029-1044. doi: 
 10.1016/S1474-4422(14)70114-0. PMID: 
 25231525; PMCID: PMC5497080. 
 
Burton, K. and Allen, S., 2023. A review of 
 neurological disorders presenting at a 
 paediatric neurology clinic and response to 
 anticonvulsant. Annals of Tropical 
 Paediatrics, 23, 139-143.  
 
Carbonell, Á., Navarro-Pérez, J. J. and Mestre, M. V., 
 2020. Challenges and barriers in mental 
 healthcare systems and their impact on the 
 family: A systematic integrative review. Health 
 Social Care Community, 28(5),1366-1379. 
 doi: 10.1111/hsc.12968. PMID: 32115797. 
 
Chand, P., Sultan, T., Kulsoom, S., Jan, F., Ibrahim, 
 S., Mukhtiar, K. et al., 2023. Spectrum of 
 Common Pediatric Neurological Disorders: A 
 Cross-Sectional Study from Three Tertiary 
 Care Centres Across Pakistan. Pediatr 
 Neurol, 138, 33-37. doi: 
 10.1016/j.pediatrneurol.2022.09.005. PMID: 
 36335840. 
 
Christianson, A. L., Zwane, M. E., Manga, P., Rosen, 
 E., Venter, A. and Kromberg, J. G., 2000. 
 Epilepsy in rural South African children--
 prevalence, associated disability and 
 management. S Afr Med Journal, 90(3), 262-
 266. PMID: 10853404. 
 
Erskine, H. E., Moffitt, T. E., Copeland, W. E., 
 Costello, E. J., Ferrari, A. J., Patton, G. et al., 
 2015. A heavy burden on young minds: the 
 global burden of mental and substance use 
 disorders in children and youth. Psychol Med, 
 45(7), 1551-1563. doi: 
 10.1017/S0033291714002888. PMID: 
 25534496; PMCID: PMC5922255. 
 
 
 

SAMSON OMINI PAULINUS, BASSEY EYO ARCHIBONG, EKAETE VINCENT UKPONG, ANDREW 
WUESETER IJEVER, LINUS ADIEME, ERU MBA ERU, AKINTUNDE OLUSIJIBOMI AKINTOMIDE  

348                                                                                                               AND NNEOYI ONEN EGBE  

 



 

 
Ezeala-Adikaibe, A. B., Stella, E. O., Ikenna, O. and 
 Ifeoma, U., 2012. Frequency and pattern of 
 headache among medical students at Enugu, 
 South East Nigeria. Niger J Med, 21(2), 205-
 208. PMID: 23311192. 
 
Frank-Briggs, A. I. and Alikor, E. A., 2011. The pattern 
 of paediatric neurological disorders in Port 
 Harcourt, Nigeria. International Journal of 
 Biomedical Sciences, 7(2), 145-149. PMID: 
 23675231; PMCID: PMC3614829. 
 
Gil-Rivas, V., Handrup, C. T., Tanner, E. and Walker, 
 D. K., 2019. Global mental health: A call to 
 action. Am J Orthopsychiatry, 89(4), 420-425. 
 doi: 10.1037/ort0000373. PMID:31169390. 
 
Hesdorffer, D. C. and Begley, C. E., 2013. 
 Surveillance of epilepsy and prevention of 
 epilepsy and its sequelae: lessons from the 
 Institute of Medicine report. Curr Opin Neurol, 
 26(2),168-173. doi: 
 10.1097/WCO.0b013e32835ef2c7. PMID: 
 23406912. 
 
Igiri, A. O., Paulinus, S. O., Egbe, N. O. and Ani, C. 
 C., 2017. Classical pattern of the cerebral 
 arterial circle of Willis in a Nigerian population 
 using contrast enhanced computed 
 tomography scan. Intl J Sci and Engr Res, 
 8(8),  2104-2107. Corpus ID: 235078491. 
 
Kaiser, C., Benninger, C., Asaba, G., Mugisa, C., 
 Kabagambe, G., Kipp, W. et al., 2000. Clinical 
 and electro-clinical classification of epileptic 
 seizure in west Uganda. Bull Soc Pathol Exot, 
 93(4), 255-259. PMID: 11204726. 
 
Longe, A. C. and Osuntokun, B. O., 1989. Prevalence 
 of neurological disorders in Udo, a rural 
 community in southern Nigeria. Trop Geogr 
 Med, 41(1), 36-40. PMID: 2763344. 
 
Manton, K. G., 1988. The global impact of 
 noncommunicable diseases: estimates and 
 projections. World Health Stat Q, 41(3-4), 
 255-266. PMID: 3232413. 
 
Mohamed, I. N., Elseed, M. A. and Hamed, A. A., 
 2016. Clinical Profile of Paediatric 
 Neurological Disorders: Outpatient 
 Department, Khartoum, Sudan. Child Neurol 
 Open, 4, 3:2329048X15623548. doi: 
 10.1177/2329048X15623548. PMID: 
 28503602; PMCID: PMC5417275. 
 
Moreau, J. F., Fink, E. L., Hartman, M. E., Angus, D. 
 C., Bell, M. J., Linde-Zwirble, W. T. et al., 
 2013. Hospitalizations of children with 
 neurologic disorders in the United States. 
 Pediatr Crit Care, 14(8), 801-810. doi:   

 
 10.1097/PCC.0b013e31828aa71f. PMID: 
 23842588; PMCID: PMC379582. 
 
Obi, J. O. and Sykes, R. M., 1984. Neurological 
 diseases as seen at the outpatient Paediatric 
 Neurology Clinic in Benin City. Ann Trop 
 Paediatr, 4(4), 217-220. doi: 
 10.1080/02724936.1984.11748338. PMID: 
 6210037. 
 
Ordinioha, B. and Brisibe, S., 2013. The human health 
 implications of crude oil spills in the Niger 
 delta, Nigeria: An interpretation of published 
 studies. Niger Med Journal, 54(1),10-6. doi: 
 10.4103/0300-1652.108887. PMID: 
 23661893; PMCID: PMC3644738. 
 
Paulinus, S. O., Esien-umo, E. O., Ibe, B. S., 
 Archibong, B. E., Eru. E. M., Egom, A. E. et 
 al., 2023. Morphological patterns of the 
 cerebral arterial circle of Willis: Implication in 
 subjects with ischemic stroke. Journal of 
 Associated Medical Sciences, 56(3), 82-88. 
 doi: 10.12982/JAMS.2023.057   E-ISSN: 
 2539-6056 
 
Paulinus, S. O., Igiri, A. O., Egbe, N. O., Ani, C. C. and 
 Udo-Affah, G. U., 2017. Evaluation of 
 anatomical variants of the circle of Willis in a 
 Nigerian population using Contrast Enhanced 
 Computed Tomography (CECT) scan. Intl J 
 Sci and Engr Res, 8(8), 2129-2135. 
 
Paulinus, S. O., Udoh, B. E., Efanga, S. A., Udo-Affah, 
 G. U., Eru. E. M., Ani, C. C. et al., 2021. 
 Anatomic imaging study of the luminal 
 diameter of the circle of Willis in patients with 
 stroke. Calabar Journal of Health Sciences, 5, 
 75-80. doi: 10.25259/CJHS_50_2020. 
 
Sokunbi, T. O., Omojuyigbe, J. O., Bakenne, H. A. and 
 Adebisi, Y. A., 2022. Nigeria End Malaria 
 Council: What to expect. Ann Med Surg Lond, 
 15, 82, 104690. doi: 
 10.1016/j.amsu.2022.104690. PMID: 
 36148088; PMCID: PMC9486447. 
 
Valery, L., Theo, V., Emma, N., Moyowa, O., William, 
 M., Carroll, M. et al., 2020. The global burden 
 of neurological disorders: translating 
 evidence into policy. The Lancet Neurology 
 Journal, 19(3), 255-265.  
 
Wainberg, M. L., Scorza, P., Shultz, J. M., Helpman, 
 L., Mootz, J. J., Johnson, K. A. et al., 2017. 
 Challenges and Opportunities in Global 
 Mental Health: a Research-to-Practice 
 Perspective. Curr Psychiatry, 19(5):28. doi: 
 10.1007/s11920-017-0780-z. PMID: 
 28425023; PMCID: PMC5553319.

 

A COHORT STUDY OF MAGNETIC RESONANCE IMAGING SPECTRUM OF PAEDIATRIC BRAIN DISORDERS                                349 


