
289

October 2025, Volume 13, Issue 4, Number 41

Amar Taksande1* , Anugya Taksande2 , Aashita Malik1 

Review Paper
Pediatric Strokes: Types, Risk Factors, Symptoms, Treatments, 
and Diagnosis

Background: Pediatric strokes, or acute cerebrovascular events in children aged 28 days to 18 
years, are serious medical conditions that can result in substantial morbidity and mortality. 
Objectives: This study aimed to review the types, risk factors, symptoms, treatments, and 
diagnosis methods of pediatric strokes. 

Results: Strokes in children can be categorized into various groups based on their specific 
characteristics; whether the stroke is ischemic or hemorrhagic, whether it affects the arterial 
or venous systems, and whether it involves the anterior or posterior circulation of the 
brain. Ischemic strokes may stem from arterial blockages or venous sinus thrombosis, while 
hemorrhagic strokes are typically caused by spontaneous bleeding within the brain tissue 
or subarachnoid space. In younger children, symptoms are often nonspecific, making early 
recognition challenging. Magnetic resonance imaging (MRI), especially with diffusion-weighted 
sequences, is essential for promptly identifying ischemic strokes. Accurate and timely diagnosis 
relies heavily on clinical awareness. Currently, treatments such as tissue plasminogen activator 
(tPA) and mechanical thrombectomy are not routinely recommended in pediatric cases due to 
insufficient evidence supporting their safety and effectiveness.

Conclusions: Pediatric healthcare providers must be familiar with the wide range of potential 
causes and complications associated with stroke in children. 
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Introduction

hildhood stroke is a rare but serious medical 
condition, often leading to significant long-
term disabilities or even death. Unlike adult 
strokes, the causes and risk factors in children 
are diverse and distinct. The World Health Or-

ganization (WHO) defined stroke in 1970 as a “rapidly 
developed clinical sign of focal (or global) disturbance of 
cerebral function, lasting more than 24 hours or leading 
to death, with no apparent cause other than of vascular 
origin” [1]. Pediatric strokes are generally categorized 
into perinatal and childhood strokes. Perinatal strokes 
occur from 28 weeks of gestation up to 28 days after 
birth. They may present early with symptoms like sei-
zures or encephalopathy, referred to as “acute perinatal 
strokes”, or later in infancy with signs such as early hand 
dominance or focal seizures, termed “presumed perina-
tal strokes”. On the other hand, childhood strokes occur 
from the age of 28 days to 18 years. Among ischemic 
stroke types in children, arterial ischemic stroke (AIS) 
and cerebral venous sinus thrombosis (CVST) are the 
most common types, occurring more frequently than 
pediatric brain malignancies. The annual incidence of 
AIS is approximately 5 per 100,000 children and affects 
about 1 in every 2,000 newborns [2]. Hemorrhagic 
strokes (HSs)—which involve bleeding within or around 
the brain—account for nearly half of all pediatric stroke 
cases, with an annual incidence of 1–1.7 per 100,000 
children [3]. A large-scale study by deVeber et al. on 
1,129 children with AIS reported an annual incidence 
of 1.72 per 100,000 children, with a significantly higher 
rate in neonates (10.2 per 100,000). Clinical presenta-
tions vary based on age; 88% of neonates had seizures, 
while 77% of older children presented with focal neuro-
logical deficits, and 54% in both groups exhibited more 
generalized neurological signs. Stroke-related mortality 
was 5%, and long-term neurological deficits were ob-
served in 60% of neonates and 70% of older children 
[3]. Kalita et al. examined 79 children aged 1 month to 
18 years who had suffered a stroke. Of these children, 
62 had AIS, 10 experienced intracerebral hemorrhage, 
and 7 were diagnosed with CVST [4]. Carey et al. further 
noted that the incidence of ischemic strokes affecting 
the brain’s posterior circulation was 0.38 per 100,000 
person-years, with a mortality rate of 0.11 per 100,000 
person-years [5]. Interestingly, their findings showed a 
higher incidence in boys than in girls, even after adjust-
ing for trauma and other risk factors. Stroke recurrence 
is another concern in pediatric populations. Studies 
suggest that 7-20% of children who experience a stroke 
may suffer a recurrence over several years of follow-up 

[6]. This review study aims to provide a comprehensive 
understanding of pediatric stroke, including its risk fac-
tors, clinical signs, diagnostic approaches, and manage-
ment strategies—ultimately to support timely diagnosis 
and improve outcomes for affected children.

Results

Types of pediatric stroke

Strokes in children can be categorized into various 
groups based on their specific characteristics; whether 
the stroke is ischemic or hemorrhagic, whether it affects 
the arterial or venous systems, and whether it involves 
the anterior or posterior circulation of the brain (Figure 
1). Ischemic strokes in children are typically caused by 
either thrombotic or embolic events and may affect 
both arterial and venous blood vessels. In contrast, HSs 
include all types of non-traumatic bleeding within the 
skull, excluding intraventricular hemorrhages seen in 
neonates. These can appear as intraparenchymal (with-
in brain tissue) or subarachnoid hemorrhages (bleeding 
in the space around the brain). Interestingly, HSs ac-
count for about half of all strokes in children, which is 
much higher than the roughly 15% seen in adults. Ac-
cording to the WHO, transient ischemic attacks (TIAs) 
and stroke-like episodes are not classified as true 
strokes. A TIA is defined as a temporary neurological 
disturbance that resolves within 24 hours. If a stroke-
like event is caused by a vascular issue, it is considered 
a stroke. However, if it stems from other causes (such as 
metabolic or neurological conditions), it will fall outside 
this definition [6, 7]. 

Several conditions can resemble stroke in children, 
making diagnosis challenging. These include seizures, 
hypoglycemia, migraines, infections (e.g. meningitis 
or encephalitis), multiple sclerosis, brain tumors, and 
metabolic disorders such as MELAS (mitochondrial en-
cephalopathy, lactic acidosis, and stroke-like episodes) 
[6, 7]. Table I summarizes common pediatric conditions 
that may be misdiagnosed as strokes, including demy-
elinating diseases, acute cerebellar ataxia, intracranial 
masses, and even psychiatric or functional neurologi-
cal disorders [7]. In a study by Kim et al., 409 patients 
admitted to the Emergency Department under “code 
stroke” protocols were assessed. Out of these, 125 
children (about 31%) were eventually diagnosed with 
stroke mimics rather than true strokes. The most fre-
quent mimics included seizures (21.7%), drug toxicity 
(12.0%), metabolic disturbances (11.2%), brain tumors 
(8.8%), and peripheral vertigo (7.2%). Risk factors that 
increased the likelihood of a stroke mimic diagnosis 

C
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included underlying psychiatric conditions, confusion 
or altered consciousness, seizure-like activity, and diz-
ziness [8]. Similarly, DeLaroche et al. investigated 59 
children who were evaluated using the pediatric stroke 
clinical pathway. Among them, only 14 were confirmed 
to have suffered a stroke, while the remaining 45 were 
diagnosed with stroke mimics. The most common mim-
icking conditions in this group were functional neuro-
logical disorders (20.0%), transient neurological symp-
toms (17.8%), migraines (15.6%), and seizures (11.1%) 
[9]. These findings highlight the importance of careful 
clinical evaluation and appropriate neuroimaging when 
assessing children with suspected stroke symptoms, as 
a wide range of other conditions may closely resemble 
stroke but require very different treatment approaches.

Risk factors of pediatric strokes 

Stroke in children is a complex condition with a wide 
range of underlying risk factors, including vascular ab-
normalities (vasculopathies), blood disorders, heart 
conditions, and clotting issues (coagulopathies). Other 
risk factors may include infections, kidney disease, au-
toimmune conditions, metabolic disorders, and head 
trauma (Figure 2). In contrast to adults where stroke is 
often caused by atherosclerosis or embolism, childhood 
strokes are typically linked to underlying medical condi-
tions, especially those affecting the heart, blood vessels, 
or blood composition [10-12]. 

The most common causes of HS in children are vas-
cular malformations, including arteriovenous (AV) mal-
formations, aneurysms, and cavernomas. During the 

physical exam, clinicians should check for hemangiomas 
or other vascular or neurocutaneous signs that might 
point to an underlying condition. Blood disorders con-
tribute to 10-30% of HSs, and certain substances such as 
phenylpropanolamine (a nasal decongestant), cocaine, 
and other illicit drugs can also trigger HSs. While high 
blood pressure is a well-known risk factor in adults, it 
plays a less significant role in childhood HS. CVST often 
occurs alongside childhood infections such as ear infec-
tions (otitis media), meningitis, or head trauma. Other 
risk factors include nephrotic syndrome, dehydration, 
elevated homocysteine levels, recent brain surgery, ma-
lignancies, and medication-induced clotting disorders. 
Neurosurgical operations near the brain’s venous struc-
tures and blockage of the jugular veins can also increase 
the risk. In newborns, open skull sutures might com-
press the venous sinuses during or after delivery, espe-
cially when lying on their back, raising the risk of CVST.

Cerebral arteriopathy

One of the most common causes of pediatric stroke 
is cerebral arteriopathy, responsible for nearly 50% of 
childhood AIS [13]. This refers to diseases causing nar-
rowing or blockage of brain arteries, and includes causes 
such as arterial dissection, varicella-zoster vasculitis, pri-
mary or secondary vasculitis, radiation-induced vascu-
lopathy, genetic conditions (e.g. neurofibromatosis type 
1 and trisomy 21), and moyamoya disease/syndrome.

	

Table 1. Differentiating stroke-like episodes from pediatric strokes

Stroke-like Episode Key Differentiating Features

Migraine History of recurrent episodic headaches, with or without aura, often associated with a family 
history of migraines. Normal findings on neuroimaging.

Infections (e.g. encephalitis, tuberculous 
meningitis)

Presence of fever, gradual onset of symptoms, and meningismus. Diagnosis supported by 
cerebrospinal fluid analysis and neuroimaging.

Demyelination (e.g. acute disseminated 
encephalomyelitis)

Gradual onset with multifocal neurological symptoms, possible encephalopathy, and optic 
nerve or spinal cord involvement.

Epilepsy History of abnormal limb movements, facial twitching, or eye movements.

Inborn errors of metabolism Pre-existing developmental delays or regression, multisystem involvement, failure to thrive, 
and abnormal biochemical findings.

Hypoglycemia Risk factors such as insulin therapy, symptoms occurring in relation to meals, and systemic 
signs like sweating, tremors, and tachycardia.

Alternating hemiplegia of childhood Episodes of hemiplegia that alternate sides, accompanied by choreoathetosis or dystonia, 
with recovery often occurring after sleep.

Acute cerebellar ataxia Sudden onset of bilaterally symmetric ataxia, typically post-viral. Often preceded by a history 
of exanthematous illness.

Vestibulopathy Characterized by predominant vertigo and tinnitus.

Intracranial space-occupying lesion Gradual onset of symptoms, prominent headaches, altered consciousness, and signs of 
raised ICP.

Taksande A, et al. Pediatric Strokes. J Pediatr Rev. 2025; 13(4):289-302.



292

October 2025, Volume 13, Issue 4, Number 41

Figure 1. Classification of pediatric strokes
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Figure 2. Risk factors of pediatric stroke
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The most frequent form of cerebral arteriopathy in 
children is focal cerebral arteriopathy, which is often 
inflammatory in nature and may follow viral infections, 
especially varicella. It typically presents with unilateral 
narrowing at the carotid artery trifurcation and usually 
has a single-phase (monophasic) course [13, 14]. More 
diffuse or bilateral forms of arteriopathy can be seen 
in primary central nervous system (CNS) vasculitis or in 
systemic inflammatory conditions. Another emerging 
form is the mineralizing angiopathy, which affects the 
lenticulostriate arteries and is increasingly recognized in 
younger children. In sickle cell disease (SCD), stroke is a 
major cause of disability and death, occurring in around 
4% of affected children. The risk is highest in the first de-
cade, declines in adolescence, and then increases again 
in early adulthood [15]. In most SCD-related strokes, 
arteriopathy is a key factor, often seen alongside moy-
amoya changes.

Coagulopathies

Coagulation disorders are frequent in pediatric strokes. 
These may be genetic (e.g. factor V Leiden mutations) 
or acquired (e.g. antiphospholipid antibody syndrome). 
Prothrombotic medications, including oral contracep-
tives and chemotherapy agents like asparaginase, also 
contribute. Other prothrombotic conditions, such as 
deficiencies in antithrombin, protein C, and protein S, 
as well as elevated lipoprotein (a), play significant roles. 
Vascular malformations, contributing to 40-90% of 
childhood HS, further increase the risk [16-18].

Congenital heart disease 

Congenital heart disease increases the risk of stroke 
by 19-fold, with ischemic and hemorrhagic strokes oc-
curring due to embolic mechanisms similar to those in 
adults. Risk factors include arrhythmias, cardiac cath-
eterization, anticoagulation, ventricular assist devices, 
and corrective surgeries. A thorough cardiovascular 
evaluation, including electrocardiography and echocar-
diography, is essential for children with suspected AIS. 
Studies have identified sepsis, dehydration, hypoxia, 
acidosis, arteriopathy, and chronic systemic diseases like 
SCD as prominent risk factors for AIS in children [19-21]. 
Pangprasertkul et al. [22] conducted a study and identi-
fied AIS in 56% of cases and HS in 35.2% of cases. Their 
discovery revealed that moyamoya disease/syndrome 
constituted the predominant factor leading to AIS, mak-
ing up 21.6% of the cases. In contrast, the rupture of ce-
rebral AV malformation emerged as the primary cause 
of HS, representing 21.9% of the cases. Moreover, it was 
noted that over one-third (39%) of children exhibited 

multiple risk factors linked to stroke, with iron deficien-
cy anemia being a prevalent condition in children with 
AIS, accounting for 39.2% of the cases.

Infections

Certain infections are well-established risk factors for 
stroke in children. These infections include bacterial 
meningitis, viral encephalitis, HIV, herpesviruses, espe-
cially varicella-zoster virus (VZV), is linked to subcortical 
strokes affecting areas such as the basal ganglia. Other 
infectious triggers include tuberculosis, syphilis, influ-
enza A, parvovirus B19, and enteroviruses [23]. These 
pathogens may lead to stroke through vasculitis, arteri-
opathy, or in-situ thrombosis.

Oncology-related factors

In children with cancer, stroke risk may stem from the 
disease itself or its treatment, including radiation and 
chemotherapy. Drugs such as cytarabine and L-aspar-
aginase have been particularly linked to higher stroke 
risk. Research has shown that strokes occur in about 
3.3% of children with AIS, and in 10.7% of those with 
CVST during cancer treatment [24-26].

Genetic and hereditary conditions

Several genetic disorders increase the risk of pediat-
ric stroke. These include Fabry disease, homocystinuria, 
mitochondrial disorders (e.g. MELAS), neurofibromato-
sis type 1, and hereditary hemorrhagic telangiectasia. 
Some strokes are linked to mutations in enzymes such 
as cystathionine beta-synthase and methylenetetrahy-
drofolate reductase, which can result in hyperhomocys-
teinemia—a condition that promotes vascular damage 
and early atherosclerosis. These risks are further wors-
ened by vitamin deficiencies in B12 (cyanocobalamin), 
B6 (pyridoxine), and folate [27-30].

Clinical symptoms of pediatric stroke

The symptoms of pediatric stroke can vary significant-
ly, depending not only on the type of stroke—ischemic 
or hemorrhagic—but also on the age of the child at the 
time of onset. In children, the most common sign of 
ischemic stroke is a focal neurological deficit, typically 
hemiplegia, which has been reported in up to 94% of 
cases. However, other acute symptoms may include 
visual disturbances, speech or language difficulties, 
sensory loss, and imbalance or coordination issues. In 
comparison, HSs often present with headaches, vomit-
ing, and reduced consciousness, which are less typical 
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in ischemic events. Seizures are also a frequent presen-
tation, affecting approximately 50% of pediatric stroke 
cases, regardless of the stroke type or the child’s age 
[31]. Intraparenchymal HS often presents with symp-
toms like seizures, vomiting, quickly worsening focal 
neurological problems, decreased consciousness, and 
signs of increased pressure inside the skull. On the oth-
er hand, subarachnoid HS usually appears suddenly and 
severely, often starting with a “sentinel” headache (an 
intense first-time headache) followed by vomiting and 
altered mental status. Vascular malformations might 
also cause symptoms such as pulsating sounds in the 
ears (pulsatile tinnitus), unusual noises heard over the 
skull (cranial bruit), an enlarged head (macrocephaly), 
or signs of heart failure due to high blood flow.

The presentation of stroke in children also often varies 
depending on their age. In neonates and cases of peri-
natal stroke, early signs may include focal seizures or 
lethargy within the first few days of life. However, more 
specific neurological deficits such as hemiparesis may not 
become evident until weeks or even months later, partic-
ularly in presumed perinatal ischemic stroke, which typi-
cally presents later in infancy with gradually developing 
hemiparesis and imaging findings of an old infarct. In in-
fants under one year of age, symptoms can be subtle and 
include hypotonia, lethargy, apnea, or poor feeding. Tod-
dlers and young children may present with nonspecific 
signs, such as irritability, vomiting, seizures, or a bulging 
fontanelle, which suggests increased intracranial pres-
sure (ICP). In contrast, older children and adolescents are 
more likely to display typical stroke symptoms, such as 
sudden onset of focal neurological deficits, headache, 
vomiting, speech disturbances, balance problems, apha-
sia, visual changes, and altered mental status [32]. CVST 
is more common in children, particularly newborns. The 
symptoms can be subtle and vary widely, making the 
diagnosis challenging but important to recognize be-
cause treatment is effective. Children may present with 
worsening headaches, swelling of the optic disc (papill-
edema), double vision due to sixth nerve palsies, focal 
neurological problems, seizures, or confusion. 

Diagnostic challenges in young children

Recognizing stroke in younger children can be challeng-
ing because their symptoms often appear nonspecific, 
such as fever, nausea, or unexplained vomiting. Howev-
er, there are certain red flags that should prompt urgent 
neurological assessment and immediate neuroimaging. 
These include the sudden onset of focal seizures, severe 
or abrupt headaches, noticeable behavioral changes, 
episodes of loss of consciousness, new-onset ataxia or 

vertigo, neck stiffness, and the appearance of either 
transient or persistent focal neurological deficits [6].

Anatomical and vascular patterns of pediatric stroke

In pediatric strokes, the middle cerebral artery (MCA) ter-
ritory is the most frequently affected, typically resulting in 
hemiplegia that is more pronounced in the upper limbs, 
along with hemianopsia and speech or language difficul-
ties. In contrast, strokes involving the anterior cerebral ar-
tery (ACA) are more likely to cause weakness in the lower 
limbs. Posterior circulation strokes, affecting areas supplied 
by the posterior cerebral artery (PCA) and the vertebro-
basilar system, are commonly associated with symptoms 
such as vertigo, nystagmus, double vision (diplopia), and 
problems with coordination and balance (ataxia).

Brainstem signs and lesion localization

Bulbar dysfunction and dysarthria suggest brainstem 
lesions, with eye deviation helping localize the lesion. 
Eye deviation toward the lesion indicates hemispheric 
involvement, whereas deviation away from the lesion 
points to brainstem involvement. Focal neurological 
signs can provide valuable clues about the location of 
a stroke lesion. When both the cranial nerve deficit 
and hemiplegia appear on the same side of the body, 
referred to as uncrossed hemiplegia, which typically 
points to a supratentorial lesion. In contrast, crossed 
hemiplegia, where the cranial nerve involvement occurs 
on one side and the hemiplegia on the opposite side, is 
more suggestive of a brainstem lesion [33] (Figure 3).

Circulatory considerations in pediatric stroke

The brain receives its blood supply from two major 
systems: The anterior circulation through the internal 
carotid arteries, and the posterior circulation via the 
vertebrobasilar system, both of which meet at the cir-
cle of Willis. In children, strokes are more often seen in 
MCA territory than in the ACA or PCA territories. When 
the anterior circulation is affected, symptoms depend 
on which side of the brain is involved. For example, 
right-sided strokes in right-handed children often cause 
language difficulties (aphasia), while left-sided strokes 
more commonly lead to problems with visuospatial 
perception. Strokes in the posterior circulation tend to 
cause visual field defects, trouble recognizing colors or 
objects, double vision (diplopia), dizziness or vertigo, 
crossed motor signs (meaning brainstem involvement), 
and balance problems [6, 14]. The differences between 
anterior and posterior circulation strokes are summa-
rized in Table 2.
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Methods of pediatric stroke diagnosis 

In the acute setting, brain imaging is a cornerstone of 
stroke diagnosis in children. Magnetic resonance imag-
ing (MRI) and computed tomography (CT) are the pri-
mary tools, with vascular imaging through CT angiog-
raphy (CTA) or magnetic resonance angiography (MRA) 
providing essential details about blood vessel involve-
ment. In some cases, advanced techniques like perfu-
sion imaging can be used to assess brain tissue viability. 
Children at high risk for stroke should undergo immedi-
ate neurological assessment followed by urgent imag-
ing. While MRI is the preferred modality, a CT scan—ide-
ally combined with CTA—should be completed within 
one hour of arrival if MRI is not available [34, 35]. For 
CVST, when MRI is unavailable, contrast-enhanced CT 
scans can help, showing classic signs such as the “emp-
ty-delta” on contrast CT or the dense triangle sign on 
plain CT. For HS diagnosis, CT scans are typically the 
first choice because they are very sensitive in detecting 
acute bleeding. A thorough evaluation usually involves 
a CT brain scan combined with CTA, as well as MRI with 
susceptibility-weighted imaging to detect even small 
amounts of bleeding. In specialized centers, digital sub-
traction angiography (DSA) might be performed for a 

more detailed view. Advanced MRI techniques are very 
effective at identifying residual blood products after 
most brain bleeds. Angiographic studies, whether done 
by CT, MRI, or conventional methods, are important to 
rule out vascular abnormalities like AV malformations or 
aneurysms.

CT brain imaging

A CT scan is often the first-line investigation, particu-
larly when an HS is suspected. However, their ability 
to detect early ischemic changes is limited, especially 
in the first 12 hours after symptom onset. In fact, over 
half of children with AIS may have a normal initial CT. 
That said, CT remains useful in certain settings (e.g. 
when MRI is unavailable) or for detecting calcifica-
tions, such as those seen in mineralizing angiopathy of 
the lenticulostriate arteries. CTA is often limited to the 
brain in hemorrhagic cases but can extend to the neck 
in ischemic events without bleeding. Although CT can 
reliably detect large infarcts and exclude hemorrhage, 
MRI is much better at identifying small or early infarcts 
[36, 37].

Figure 3. Brainstem stroke syndrome

Taksande A, et al. Pediatric Strokes. J Pediatr Rev. 2025; 13(4):289-302.
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MRI brain imaging

MRI, especially when combined with diffusion-
weighted imaging (DWI) and perfusion-weighted imag-
ing (PWI), is regarded as the gold standard for diagnos-
ing AIS in children. DWI is particularly valuable because 
it detects cytotoxic edema early, allowing stroke to be 
identified even when standard MRI or CT scans appear 
normal. MRA is also useful in visualizing vascular occlu-
sions, arteriopathies, and abnormalities in blood flow. 
MRI is highly sensitive in detecting small infarcts, le-
sions in the posterior fossa, hemorrhagic transforma-
tions, multiple infarcts, and flow voids that suggest ves-
sel narrowing or blockage. In cases of AIS, MRA should 
ideally include imaging from the aortic arch to the ver-
tex of the brain, while in HS cases, imaging may focus 
on the intracranial vessels. However, since many pedi-
atric patients require sedation or anesthesia for MRI, 
practical considerations related to safety and logistics 
are important. If MRI is not possible, CTA serves as a 
dependable alternative. 

Advanced imaging and acute interventions

When AIS is confirmed within 4 hours and HS is ruled 
out, clinicians may consider thrombolytic therapy with 
IV tissue plasminogen activator (tPA) or mechanical 
thrombectomy, although these are used with caution 
due to limited pediatric data. For CVST, a combination 
of MRI and MR venography is the preferred diagnostic 
approach.

DSA

DSA remains the most detailed imaging technique for 
assessing vascular flow, inflammation, aneurysms, and 

emboli. It is especially valuable in diagnosing moyamo-
ya disease, where it reveals the classic “puff of smoke” 
appearance. DSA is typically reserved for cases where 
the cause of stroke is unclear after initial imaging [6].

Additional diagnostic methods

In addition to imaging, a thorough diagnostic evalua-
tion should be done to identify underlying risk factors:

Electroencephalography (EEG): Helps distinguish be-
tween seizures, migraines, or other causes of transient 
neurological symptoms.

Echocardiography: Recommended for all pediatric 
stroke patients to identify potential cardiac sources of 
emboli, such as patent foramen ovale (PFO) or ventricu-
lar dysfunction.

Hemoglobin electrophoresis: Essential for diagnosing 
hemoglobinopathies like SCD.

Thrombophilia panel: Evaluation should include 
screening for both inherited and acquired prothrom-
botic conditions. This involves testing for deficiencies 
in protein C, protein S, and antithrombin III, as well as 
identifying genetic mutations such as factor V Leiden 
and the prothrombin G20210A mutation. Additionally, 
the presence of antiphospholipid antibodies should be 
assessed, along with measuring levels of lipoprotein (a) 
and homocysteine, as elevations in these markers can 
increase the risk of thrombotic events. 

Infectious and metabolic screening: Important for 
identifying infections such as VZV, endocarditis, or syphi-
lis that may trigger vascular inflammation or thrombosis.

Table 2. Differences between anterior and posterior circulation strokes based on specific territory

Characteristics Type of Circulation Stroke

Stroke type Anterior circulation strokes 
(MCA territory stroke is the most common)

Posterior circulation strokes 
(PCA territory, vertebra-basilar system 
and all brainstem stroke syndromes)

Type of artery territory involved Anterior cerebral artery territory Middle cerebral artery 
territory Posterior cerebral artery territory

Clinical features Hemiparesis, aphasia, visual field defects, altered mental status 
(seizures, aphasia, apraxia, amnesia suggest cortical involvement) Ataxia, vertigo, diplopia, vomiting

Specific clinical feature

• Weakness of lower feature limbs 
• Loss of voluntary control of 

micturition
• Behavioral and memory distur-

bances

• C/L hemiplegia with от 
without C/L hemianaes-

thesia 
 • C/L homonymous hemi-

anopia 
• Aphasia; apraxia

• Sensory loss, pain, movement disor-
der due to thalamic involvement 

• Visual field loss such as hemianopia 
or quadrantanopia 

 • Cortical blindness
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Immunologic testing: May be necessary in children 
with suspected autoimmune or immunodeficiency dis-
orders.

Optional investigations: In more complex cases, addi-
tional investigations are often necessary to distinguish 
stroke from other conditions that may present with 
similar symptoms, as presented in Table 1. A thorough 
diagnostic workup helps ensure accurate identification 
and appropriate management of the underlying condi-
tion [14, 38, 39]. 

Pediatric stroke management methods

While pediatric stroke management often draws 
from adult stroke treatment protocols, it is important 
to recognize that key differences exist, especially when 
it comes to acute interventions like anticoagulation, 
thrombolysis, and mechanical thrombectomy. Due to 
limited data in children, these treatments require care-
ful consideration and are not routinely recommended. 
Management should be comprehensive, addressing 
both acute-phase stabilization and long-term rehabilita-
tion and secondary prevention. A structured approach 
that balances immediate care with ongoing support is 
essential for optimizing outcomes in affected children 
(Table 3). 

Acute-phase management methods

Supportive care: Effective management of pediatric 
stroke begins with stabilizing the basics—ensuring the 
child’s airway is clear, breathing is adequate, and circu-
lation is stable. To prevent complications such as aspira-
tion, oral intake should be withheld until the swallowing 
ability is carefully assessed. Maintaining normal body 
temperature and oxygen levels is critical, and blood sug-
ar should be kept within a safe range, avoiding both low 
and high extremes. While a modest rise in blood pres-
sure is often tolerated, any low blood pressure must be 
corrected promptly using intravenous fluids, keeping 
the head flat when necessary, and employing vasopres-
sors if required.

When cerebral edema occurs due to large ischemic 
strokes, it can cause dangerous increases in ICP. It is 
vital to regularly monitor children for signs such as 
headaches that worsen with position changes, vomit-
ing, irritability or agitation, changes in consciousness, 
sixth cranial nerve palsy, and swelling of the optic nerve 
(papilledema). The development of Cushing’s triad—
high blood pressure, slow heart rate, and abnormal 
breathing—signals severe ICP elevation but typically 
appears in later stages. Managing cerebral edema in-
volves promptly correcting factors such as low oxygen 
(hypoxia), high carbon dioxide (hypercarbia), and low 
blood pressure, elevating the head of the bed to about 
30 degrees, and ensuring proper head and neck posi-
tioning to support venous drainage. For intubated pa-
tients, muscle relaxants can control shivering, and pain 
relief is important to prevent spikes in ICP caused by 
discomfort. Medical treatments may include carefully 
controlled hyperventilation to lower carbon dioxide lev-
els, along with hyperosmolar therapies such as intrave-
nous mannitol or hypertonic saline to draw fluid out of 
the brain. Continuous monitoring of blood osmolarity 
and electrolytes is essential to avoid complications such 
as dehydration, low blood pressure, or kidney issues. If 
these measures fail and ICP remains dangerously high 
or if there is significant brain swelling causing pressure 
effects, surgical options like decompressive craniectomy 
may be necessary [13-41].

Respiratory status and oxygen saturation should be 
closely observed, and supplemental oxygen should be 
provided only if levels fall below 95%, since routine 
oxygen therapy has not been shown to benefit children 
without hypoxemia. Seizures frequently accompany 
AISs in children. Unless the child has active seizures or 
a history of epilepsy, preventative seizure medications 
are generally not recommended. However, if seizures 
occur, starting antiseizure drugs—such as levetirace-
tam—is a reasonable approach during the acute phase. 
Currently, there is insufficient evidence to support 
therapeutic hypothermia for pediatric stroke outside 
of clinical trials. Therefore, cooling strategies should be 

Table 3. Acute-phase and long-term management methods for pediatric stroke 

Acute Phase Long-term Phase

1- Supportive care,
2- Antiplatelet therapy (e.g. aspirin),

3- Anticoagulation therapy (e.g. heparin, LMWH),
4- Recanalization therapy: Acute thrombolysis or mechanical 

thrombectomy

1- Neurorehabilitation and management of epilepsy, if present.
2- Secondary prevention: Antiplatelet agents (e.g. aspirin, clopidogrel, or 

dipyridamole) and anticoagulation therapy (LMWH or warfarin)
3- Targeted treatment based on the underlying cause.

LMWH: Low-molecular-weight heparin.�
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avoided until more data confirms safety and effective-
ness. Once the child is stabilized, early planning for re-
habilitation is crucial. Starting physiotherapy and mobi-
lization as soon as possible helps reduce complications 
such as aspiration pneumonia, bedsores, blood clots, 
and joint contractures.

Antiplatelet therapy: For most children diagnosed with 
AIS, starting antiplatelet treatment—usually aspirin at a 
dose of 3-5 mg per kg per day (up to a maximum of 325 
mg daily) within the first 24 hours is generally advised, 
unless there are contraindications such as bleeding into 
the brain (hemorrhagic transformation) [13]. It is impor-
tant to avoid aspirin and other blood-thinning medica-
tions during the first day after intravenous thrombolysis, 
as these can increase bleeding risks. There’s growing evi-
dence that clopidogrel might be a good alternative to as-
pirin in children, showing similar effectiveness. However, 
aspirin should never be given during viral illnesses, such 
as influenza or chickenpox, due to the risk of Reye syn-
drome, a rare but serious condition.

Anticoagulant therapy: For children with AIS who 
are considered high-risk, like those with cardioembolic 
stroke, arterial dissection, or clotting disorders, anti-
coagulant treatment using heparin or low molecular 
weight heparin (LMWH) is typically recommended. 
LMWH is usually started as soon as the diagnosis is 
made and continued until these specific risk factors are 
excluded. A common dosing for enoxaparin, a type of 
LMWH, is 1 mg/kg given by subcutaneous injection ev-
ery 12 hours [13].

Recanalization therapy: Recanalization treatments, 
such as acute thrombolytic therapy or mechanical 
thrombectomy, might be considered for certain careful-
ly chosen children under 18 who experience AIS. How-
ever, there is still limited information available on the 
safety and effectiveness of these procedures in pediat-
ric patients [13-41]. Case reports have shown positive 
results in children who meet the same criteria as adults 
for intravenous thrombolysis. When tPA is given within 
4.5 hours after symptom onset, the risk of serious brain 
bleeding is low [42]. Since pediatric stroke is rare and 
conducting large trials is difficult, alteplase (a type of 
tPA) may be considered for adolescents ≥13 years who 
meet adult treatment guidelines [40]. Although te-
necteplase is gaining popularity for adult stroke care, 
its safety and proper dosing in children have not been 
well established yet [43]. Therefore, outside of clinical 
studies, the use of tPA in children with AIS is generally 
not recommended.

For CVST, the use of tPA has a stronger backing (class 
II recommendation), as there is better evidence sup-
porting thrombolytic treatment in intravenous strokes 
among children. A review study suggested that intrave-
nous thrombolysis might be an option for kids aged 1 
month to 18 years who meet adult criteria, especially 
in severe cases involving major artery blockages, signifi-
cant blood clotting disorders, or basilar artery occlusion 
with concerning clinical and imaging findings [42].

Mechanical thrombectomy can be considered for 
children with AIS caused by blockages in large vessels, 
including the end of the internal carotid artery, the be-
ginning segment of the MCA (M1), or the basilar artery. 
Although this treatment is backed by level C evidence 
and carries a class iIb recommendation, its use in pedi-
atric stroke is still debated. While recanalization thera-
pies like thrombectomy are well-established in adult 
stroke care, their effectiveness and safety in children 
require further study [13, 40, 41].

Long-term management methods

Neurorehabilitation: Children who survive a stroke 
require a carefully planned neurorehabilitation pro-
gram that targets the various challenges they may face, 
including physical, cognitive, language, behavioral, and 
adaptive difficulties. Without proper neurorehabilita-
tion, more than half of these children are likely to have 
lasting neurological problems. Early and consistent use 
of therapies such as physiotherapy, along with medica-
tions to reduce muscle spasticity, plays a crucial role in 
improving motor function and helping these children 
regain as much independence as possible after an isch-
emic stroke [13, 44].

Secondary prevention: The risk of stroke or TIA recur-
ring in children ranges from 7% to 35%, making long-
term prevention methods such as antiplatelet and an-
ticoagulant therapies a critical focus in ongoing care. 
In antiplatelet therapy, aspirin is commonly prescribed 
at a dose of 1-5 mg/kg/day for most cases of ischemic 
stroke, except when the stroke is caused by cardioem-
bolism, arterial dissection, or an underlying hyperco-
agulable condition. This treatment is generally main-
tained for about two years, as this period carries the 
highest chance of recurrence. In anticoagulant therapy, 
warfarin is used as one of the most effective options 
for long-term anticoagulation in children and plays an 
important role in secondary stroke prevention. Since 
warfarin takes several days to become fully effective, 
LMWH is often given initially as a bridge therapy. The 
typical target international normalized ratio (INR) is be-
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tween 2 and 3, but for children with mechanical heart 
valves, a slightly higher INR range of 2.5 to 3.5 is rec-
ommended. Warfarin is especially indicated in cases of 
cardioembolic stroke linked to congenital or acquired 
heart disease, hypercoagulable disorders, and arterial 
dissection [13, 45].

Targeted treatments based on underlying causes

Treatment for pediatric AIS is carefully tailored to 
address the specific cause behind the stroke. For chil-
dren whose stroke is linked to arteriopathy (except 
those with adenosine deaminase 2 deficiency), aspirin 
is preferred over anticoagulants, typically given at 3-5 
mg/kg per day, up to a maximum of 81 mg daily. This 
antithrombotic therapy is usually continued for about 
two years, as this timeframe carries the highest risk for 
stroke recurrence. In cases of primary CNS vasculitis, 
steroids and immunosuppressive treatments may be 
used to control inflammation.

When stroke results from arterial dissection, treat-
ment generally involves aspirin at 3-5 mg/kg daily or an-
ticoagulation using warfarin or LMWH for 3-6 months. 
After this initial period, patients usually transition to 
long-term aspirin therapy. Children and young adults 
with symptomatic moyamoya disease are often recom-
mended to undergo revascularization surgery. Common 
surgical options include EDAMS (Encephalo-duro-arte-
rio-myo-synangiosis) or EDASS (Encephalo-duro-arte-
riosynangiosis), which aim to restore adequate blood 
flow to the brain.

If a cardioembolic source is suspected, especially in 
children with complex congenital heart defects, short-
term anticoagulation with either LMWH or unfraction-
ated heparin (UFH) is initiated, while vascular imaging 
and echocardiography are performed to confirm the di-
agnosis. If no cardioembolic cause is identified, antico-
agulation is discontinued and aspirin is initiated instead. 
Initial anticoagulation usually involves intravenous 
UFH or subcutaneous LMWH for 5-7 days, followed by 
LMWH or warfarin therapy for 3-6 months. If anticoagu-
lation is not possible, aspirin at a dose of 3-5 mg/kg per 
day should be used. Surgical repair of heart defects may 
also be necessary.

For strokes caused by hypercoagulable conditions 
(other than SCD), anticoagulation with intravenous UFH 
or subcutaneous LMWH is typically started, following 
a similar protocol as for cardioembolic stroke. There is 
no standardized treatment yet for strokes caused by ad-
enosine deaminase 2 deficiency. Because of the height-

ened risk of HS in these patients, antithrombotic ther-
apy is generally discontinued. Some evidence suggests 
that tumor necrosis factor inhibitors such as etanercept, 
adalimumab, infliximab, or golimumab, may help re-
duce stroke recurrence, but more research is needed to 
establish their safety and effectiveness. Additionally, pa-
tients with Fabry disease should be treated with alpha-
galactosidase replacement therapy [7].

In children with a cryptogenic ischemic stroke (un-
known cause), the exact role of a PFO in causing the 
stroke or increasing the risk of recurrence remains un-
clear. Unlike in adults, there is not enough evidence to 
guide management decisions in children. As a result, 
the recommended approach is to treat with aspirin at 
a dose of 3-5 mg/kg per day rather than opting for anti-
coagulation or percutaneous PFO closure in these cases. 
Typically, when the cause of ischemic stroke in a child 
remains unidentified after evaluation, antithrombotic 
treatment, usually with aspirin, is continued for two 
years, which corresponds to the period of highest risk 
for stroke recurrence [6, 44].

For children with SCD who experience stroke, regular 
blood transfusions are used to keep the percentage of 
sickled hemoglobin below 30%. However, due to the 
long-term complications associated with frequent trans-
fusions, bone marrow transplantation from a matched 
sibling donor is considered the preferred treatment for 
long-term management.

For children with CVST, treatment starts with anti-
coagulation using LMWH or UFH, transitioning to oral 
warfarin for long-term therapy. The goal is to maintain 
an INR between 2 and 3. Typically, children receive anti-
coagulation for 5 to 10 days initially, followed by LMWH 
or warfarin for 3-6 months, provided there is no ma-
jor bleeding. After three months, imaging can assess 
whether the veins have reopened; if so, anticoagulation 
might be stopped. For cases with significant bleeding, 
follow-up imaging after 5-7 days is advised, continuing 
anticoagulation if the clot is still growing. In some chil-
dren, lifelong anticoagulation may be necessary based 
on the underlying cause. Addressing associated condi-
tions, such as nephrotic syndrome and dehydration, is 
important, and supplementation with folic acid, vitamin 
B12, and pyridoxine is recommended in cases of elevat-
ed homocysteine levels [45-49].

For children with HS, initial management focuses on 
stabilizing the patient and providing supportive care 
[48-51]. Depending on the cause and clinical scenario, 
treatment might include vitamin K, fresh frozen plasma, 
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or recombinant clotting factor concentrates to manage 
bleeding. In some cases, surgery or neuro-radiological 
interventions may be needed to address AV malforma-
tions, aneurysms, or other vascular lesions. 

Conclusion

Although pediatric stroke is uncommon, it poses sig-
nificant challenges due to its unique features and wide 
range of causes, often leading to serious illness and even 
death. This makes it essential for healthcare providers 
to remain vigilant. Any child showing sudden focal neu-
rological signs—such as weakness, problems with coor-
dination, speech difficulties, severe headaches, changes 
in consciousness, or seizures—should be evaluated for 
stroke. Thanks to advancements in imaging technology, 
especially MRI, diagnosing stroke in children has be-
come much more accurate, with MRI now considered 
the gold standard.

For treatment, aspirin is generally recommended early 
on for AUS unless there are specific reasons to avoid it, 
like in cases of arterial dissection, cardioembolic stroke, 
or certain clotting disorders. When stroke is linked to 
CVST, arterial dissection, cardioembolic causes, or hy-
percoagulable states, anticoagulation with medications 
such as low molecular weight heparin (e.g. enoxaparin), 
UFH, or warfarin is commonly used. While the use of 
thrombolytic therapy in stroke children is still debated, 
growing evidence suggests it may be a valuable option 
in selected cases, offering hope for improved outcomes.
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