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Childhood Stroke in Rivers State: A Clinical and Aetiological Review at the University of Port Harcourt Teaching Hospital
Abstract
Background 
A cerebrovascular accident (stroke) is a medical emergency that can lead to irreversible brain damage or death. It is a cause of disability and poor quality of life among the paediatric population. This study aims to determine the clinical features and aetiology of stroke in children. 
Settings and Design:
This descriptive observational study was conducted at a public tertiary hospital in Southern Nigeria.
Materials and Methods:
This study was conducted in the children's medical wards of the University of Port Harcourt Teaching Hospital from January 2023 to December 2024.  A total of 28 children with a diagnosis of stroke were included in the study.  Diagnosis was made based on their clinical history, laboratory, radiologic investigations, and clinical examinations. Demographic data, clinical presentation, risk factors, and investigations for risk factors were obtained from the patient’s case notes and entered into a proforma.  Data was analysed using SPSS version 25 
Results:
Participants were twenty-eight children (Male: Female = 1.5:1), their ages ranged from 6 months to 16 years. Sixteen (57.1%) of them were 5 years and below, and 26 (92.9%) had ischaemic stroke. The primary presenting complaints includes limb weakness (85.7%), fever (71.4%), headaches and convulsions (57.1%), and coma (10.7%). Eleven patients (39.3%) had co-morbidities. The common radiologic finding was cerebral infarction, central nervous system infection (46.4%) was the most commonly identified aetiology followed by sickle cell anaemia (28.6%) while overall mortality was 7.1% (2 cases). There was delay in presentation and in making radiologic diagnosis. 

Conclusion:
Cerebrovascular accident is not uncommon among children and infectious causes remain a critical cause in this region. Measures to prevent infection of the CNS are crucial to reduce the morbidity and mortality associated with childhood stroke. 
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Introduction:  Stroke is at present among the top 10 causes of death and is becoming more widely reported as a significant contributor to morbidity and mortality in infants and children. About 2 to 13 children per 100,000 are affected each year by stroke, albeit it is less prevalent than in adults.[1]   Because the causes and symptoms of stroke in children might differ from those in adults and change with age, a diagnosis is frequently missed or delayed. For targeted and neuro-protective therapy to be implemented quickly, childhood stroke must be accurately diagnosed. Clinicians should consequently be knowledgeable with the causes, risk factors, and management of paediatric stroke.[1]
Paediatrics stroke can manifest with varied clinical presentations including convulsions, headaches, loss of consciousness or altered mental status. While children who had perinatal or neonatal stroke but presented later in childhood could manifest with early hand preference, delayed development as well as motor impairment, in older children above infancy, their presentation may be similar to those found in adults, accompanied by sudden neurologic impairments.[1,2]  As the clinical presentation of paediatric stroke have a varied presentation it can be missed therefore, a good history, detailed neurologic examinations is needed. In addition, neuro-imaging including CT scan and MRI is often the most important means of confirming the diagnosis.[1,2] 
Compared to adult stroke, the causes of stroke in children differ with age and are frequently related to distinct aetiologies. Childhood strokes can be linked to inherited or acquired vasculopathies, infection or inflammation, genetic or metabolic diseases, haemoglobinopathies, heart problems, or coagulation disorders.[1,3-5]
Paediatric stroke may present with a variety of modest clinical symptoms, making prompt identification difficult. Seizures, sudden-onset hemiparesis, visual abnormalities, and speech or language problems are typical symptoms. Children are more likely than adults to experience seizures at the outset of a stroke, and because the early symptoms are often vague, diagnosis delays are frequent. Depending on the location and degree of brain involvement, stroke-related neurological impairments can range from minor to severe. A previous study carried out in Port Harcourt more than a decade ago reported that stroke was common among patients with SCA as 4.3% of them had stroke with majority of them below the age of 10 years. That same study revealed that seizures and focal neurologic disorder were the most common clinical manifestations [5]
Similarly, another Nigerian study reported that 75% of children with sickle cell anaemia had stroke for the first time between the ages of 2-9 years and that ischemic stroke predominates.[4] Most of the Nigerian studies on childhood stroke are centred on children with SCD, there is scarcity of study on other causes of stroke among the paediatric age group and the possible risk factors. The aim of this study is to determine the causes of paediatric stroke, the clinical features and the challenges in the management of paediatric stroke in Port Harcourt.
Materials and Methods:
The study is a descriptive observational study conducted in the children's medical wards of the University of Port Harcourt Teaching Hospital from January 2023 to December 2024.  
The subjects were 28 children with a diagnosis of stroke.  Stroke was defined as “rapidly developing clinical signs of focal (or global) disturbance of cerebral function, lasting more than 24 hours or leading to death, with no apparent cause other than that of vascular origin.”[6]
The diagnosis was made based on their clinical history, laboratory investigations (including CSF analysis, complete blood count with differentials, and haemoglobin electrophoresis), echocardiogram, neuroimaging investigations, and clinical examinations. The investigations carried out were patient-specific.  The investigations for risk factors were obtained from the patient’s case notes. However, the diagnosis of meningitis was made based on the clinical history and at least any of the following: a CSF analysis suggestive of meningitis or a positive blood culture report.  All the patients received the appropriate treatment for their conditions. 
Patients were consecutively recruited as they were admitted. Patients information were retrieved from the case files and the information obtained was entered into a stroke proforma- age , sex, symptoms, clinical features at presentation, interval between symptom to presentation, clinical diagnosis, risk factors, laboratory and radiological diagnosis, interval between clinical diagnosis and radiologic diagnosis and outcome.
Data analysis: IBM SPSS Statistics software version 25 was used for the analysis. A descriptive statistics was done. Results were reported in tables of frequencies in simple proportions and graphs. 
Ethical issue: Consent was obtained from the parents and caregivers of the patients. The research and ethics committee of the University of Port Harcourt Teaching Hospital approved the research before it was conducted. All the patients received the appropriate medical treatment specific for their condition while on admission, also dates for follow-up visits were given on discharge. 
Results 
A total of 1714 children were admitted within the period. Twenty-eight of them were admitted for cerebrovascular accident (stroke), giving a prevalence of 1.6%.  Their ages ranged from 6 months to 16 years, with a mean age of 8.2 years ± 2.01 years. There was no significant difference between the mean ages for sex. (t =2.24, p= 0.52). Sixteen (57.1%) of them were 5 years and below. 
Hemiparesis/hemiplegia (85.7%), fever (71.4%), headaches and convulsions (57.1%), respectively, and coma (10.7%) were the main presenting complaints.  Eleven (39.3%) of them had co-morbidities.
Concerning the aetiology:
CNS infection was the cause in 13(46.4%) of cases, sickle cell anaemia in 8(28.6%), and 3 (10.7%) had congenital heart diseases. 
History of a previous stroke: Of the 28 patients, 1(3.5%) had a prior history of stroke. The patient also had sickle cell anaemia. 
Forms of paralysis at presentation: Of the 28 cases of stroke 4(14.3%) , 4(14.3%) did not have limb paralysis, while 24 (85.7%) presented with various forms of limb paralysis. Nineteen patients (79.2%) of the 24 that had limb paralysis presented with hemiplegia or hemiparesis, and 5(20.8%) of them had monoplegia.
One (3.6%) of the patients had a previous history of stroke. And the time lag between admission into the ward and radiological diagnosis was more than 7 days in 23 (82.1%) of the cases (Table 1)
Time between symptom onset and presentation to our facility in days.
Three (10.7%) of the cases presented within 24 hours, 5(17.9%) between 24-48hours while 20 (71.4%) presented after 48 hours. The median time between onset of symptoms and hospital presentation is 6.4±2.0 days Fig.1.
Concerning the type and localization of stroke: 
The majority, 26 (92.9%) of the patients had an ischaemic stroke (Fig. 2). For the ischaemic stroke, 19/26 (73.1%) were subcortical, while 7/26 (26.9%) were cortical. Twenty-two (84.6%) of them had a single infarct while 4 (15.4%) had multiple infarcts. All those with haemorrhagic stroke2 /28 (7.1%) had a subdural haemorrhage. 
Comorbid state
Eleven patients (39.3%) had co-morbidities (Fig. 3)
The outcome of stroke. 
Two (7.1%) of the patients died while 26(92.9%) of them survived. Of the 26 patients that survived, 6 (23.1%) had no neurological deficit, and 20 (76.9%) had a neurologic deficit on discharge. 


Table 1: Patient characteristics and clinical features  
	Characteristics 
	Total cases  N=28
	Percentages 

	Age groups 
Less than 1 year
1-5 years 
>5 years
	
3
13
12
	
10.7
46.4
42.9

	Sex 
Males 
Females 
	
17
11
	
60.7
39.3

	Clinical features 
Hemiparesis/hemiplegia  
Fever 
Headache 
Convulsions
Facial deviation
Palor 
Vomiting 
Aphasia 
Loss of vision 
Loss of consciousness  
Abnormal behavior/cognitive changes
Neck pain
Swelling of the fontanelle 
Poor feeding 
	
24
21
19
16
16
9
9
6
5
3
3
3
3
2
	
85.7
75.0
67.6
57.1
57.1
32.1
32.1
21.4
17.9
10.7
10.7
10.7
10.7
7.1

	Aetiology 
CNS infections 
Sickle cell anaemia 
Cardiac disease
AV malformations
Idiopathic 
	
13
8
3
1
3
	
46.4
28.6
10.7
3.6
10.7

	History of a previous stroke 
Yes 
No 
	
1
27
	
3.6
96.4

	Time from admission to diagnosis using neuroimaging (days)
Less than a day 
Within 7 days
Above 7 days
Outcome 
Discharged 
Died 
	
0
5
23

26
2
	
0.00
17.9
82.1

92.9
7.1
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Fig 1: Interval between onset of symptom and presentation to the hospital




Fig 2: Types of stroke

Fig 3: Presence of co-morbidity













Discussion 
The diagnosis of stroke in the paediatric population can be challenging due to low level of suspicion and the myriad presenting features. We studied the clinical characteristics of stroke among children in a one-centre cohort. 
The prevalence of stroke of 1.6% in this study is much lower than findings from a previous study conducted in Port Harcourt about ten years ago [5]. This inconsistency in prevalence rates may be attributed to the study participants involved in both surveys. While the previous study stated a prevalence of 4.3% amongst children with sickle cell anaemia seen in the hospital during that time; the prevalence in the present study was centred on the rate of stroke amongst children admitted into the children's medical wards within the period of study, which had a much higher sample size. 
The finding of this study indicates the mean age of stroke occurrence in children to be 8.2  ±2.01 years. This was markedly much higher than the report by Naz et al[7] but agrees with the report by Lidia et al[8], who opined that the mean age of occurrence of paediatric stroke was 8.67 years in their study on the time lag to diagnosis of stroke in children. 
In this study, there was a male preponderance, with 60.7% of the patients with stroke being males. This finding is comparable to the findings from previous studies [7,9]. The clinical presentation of patients in this study is comparable to reports by Tan et al[10] and Naz et al[7]. This shows the numerous and unspecified symptoms and clinical features that patients can present with when they have a stroke.
Our study showed that 85.7% of our patients had at least one focal neurologic deficit and 75% presented with hemiparesis. This finding agrees with Mallick et al[11] but much lower than the finding by Tan et al.[10]   However, in agreement with the previous studies[10,11] focal neurologic deficit was a common presentation in this study. 
Even after a thorough investigation, studies have shown that the aetiology of stroke in most children remains unknown. In our study 10.7% of the patients did not have any identifiable causes, this was much lower than 40% reported by a previous study.[7] The plausible reason could be due to the sample size in this study which is much smaller than the previous study. 
Several previous studies reported that a significant number of children with stroke have an additional medical condition that puts them at risk of stroke including inflammatory and infectious conditions, sickle cell disease, congenital heart diseases, and some genetic conditions.[12-14]   Though, we lacked the advance technologies needed to carry out a comprehensive investigations for all the possible risk factors, the findings of the present study reports infection of the CNS , Sickle Cell Anaemia and cardiac disorders as the common identified risk factors for stroke among children in our setting.
This present study shows that the cause of stroke in 46.4% of our study patients was CNS infection, supporting the assertion made by previous works who reported that intracranial infections accounted for the majority of identifiable causes of stroke in children [7]. Similarly, Salih et al[15] found that inflammatory conditions and infections were the main risk factors for paediatric strokes in Saudi Arabia.
Infections and inflammations raise the risk of ischemic stroke through several possible pathways (which were not addressed in this study). These includes encouraging systemic pro-coagulant effects and local inflammation of cervical or cerebral vessels and by disruptions of immune-hematological mechanisms, such as decreased levels of circulating antithrombotic protein C, increased levels of C4b-binding protein S (a significant inhibitor of the anti-coagulant protein S) in plasma, a lower ratio of active tissue plasminogen activator to plasminogen activator inhibitor, and markedly elevated levels of fibrin D-dimer, cardiolipin immunoreactivity, and fibrinogen[12,14,16].
The present study reported a repeat stroke in a patient with sickle cell anaemia. This finding conforms to the report by Abdullahi et al[17] that asserted that low-resource settings are associated with a significant incidence of both initial and recurrent strokes in children with sickle cell anaemia.
The management of stroke in the paediatrics age group is mostly hindered by the delay between symptom onset and presenting to the hospital. Early presentation is crucial so as to commence early neuroprotective treatments that will ensure that cerebral perfusion is preserved, that normal blood glucose level is maintained, and there is prompt surgical interventions if it involves a haemorrhagic stroke [10,18]. This study reports a median time of 6.2 days ± 2.0 days from the start of symptoms to presentation at the hospital, suggesting that caregivers are delayed in recognizing the child’s condition and the urgency to seek medical attention. The finding of this study aligns with Farrah et al [7] and Braun [19] reports that observed that patient did not present to the hospital 7 days after onset of symptoms. The finding of our study contrasts with reports from Tan et al [10] and Deng et al [20] that documented an earlier presentation (though not within 24 hours after onset of symptoms). It could be possible that most of these patients may have presented to a facility that could not recognize paediatric stroke due lack of trained personnel and necessary equipment’s to make a diagnosis.  Also, the out of pocket payment due to the absence of insurance schemes that covers for health, high level of ignorance and caregivers delay in recognizing the seriousness of a child’s illness may result in delayed hospital presentation, a scenario that is commonly seen in most developing country like our setting. 
In the present study, neuroimaging –CT scan and MRI were not easily accessible or affordable. Only 5 (17.9%) of the patients were able to have a radiologic diagnosis of stroke within the first week after admission. This finding is at variance with that of Tan et al [10] that reported the median time of less than 6 hours from hospital presentation to making a radiological diagnosis. The observed delay among our cohort may be attributed to issues related to lack of financial resources as well as absence or non-functioning of these equipment.  These are challenges are often met in resource poor setting such as ours. 
The neuroimaging reports in this study showed that 92.9% of the participants had an ischaemic stroke which is in agreement with findings by Makhija et al [21] that documented a prevalence of 91.0% of ischaemic stroke among their study participants.
Conclusion: Childhood stroke is associated with a wide range of aetiologies and presents with diverse clinical features. CNS infections is a predominant cause, while sickle cell anaemia remains an important risk factors in our setting. Delays in hospital presentation as well as time lag between clinical diagnosis and radiological diagnosis still persist as an important challenge in managing childhood stroke. The need to put in place strategies that will prevent CNS infections and ensure better access to health care is important as this will enable prompt diagnosis and instituting of appropriate interventions in children that present with stroke.  
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Type of Stroke 	Haemorrhagic 	Ischaemic 	7.0999999999999994E-2	0.92900000000000005	


presence of co-morbid state 	None	SCA	CHDX	60.7	28.6	10.7	
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