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ABSTRACT 

BACKGROUND 

Stroke is a neurological insult due to cut-off of blood supply to brain.[1] Paediatric stroke is a rare, but increasing cause of childhood 

morbidity.[2,3] Causes and pattern of stroke in children and newborn is different from adults. Stroke can be haemorrhagic or 

ischaemic or both. In India, paediatric population usually refers to children under 12 years. 

The purpose is to study the vascular distribution pattern and prevalence of isolated involvement of lenticulostriate arteries in 

acute arterial stroke among paediatric population in India using MRI. 

 

MATERIALS AND METHODS 

This is a cross-sectional study involving 144 paediatric patients from newborn to 12 years of age in the tertiary care medical 

college hospital, India. Study included patients diagnosed to have acute arterial infarct by MRI study of brain. The areas and arterial 

territory of the infarct were studied and analysed. Isolated involvement of medial and lateral lenticulostriate arteries were 

analysed. Statistical analysis was done by Chi-Square test and Fisher’s exact test. 

 

RESULTS 

Our study shows isolated involvement of Lenticulostriate arteries accounting for 51.4% of acute arterial infarct in paediatric 

population. There is increased incidence of stroke in Lenticulostriate arterial territory in 0 - 4 years of age group (P value- 0.016). 

Lateral lenticulostriate arteries were commonly involved than medial, which accounts for 85% of their total. 

 

CONCLUSION 

Involvement of vascular territory in paediatric age group is different from adults. Among paediatric arterial infarcts, 

Lenticulostriate arteries are commonly affected, lateral more than medial. There is increased incidence of Lenticulostriate artery 

infarct in 0 – 4 yrs. of age. Since infarct in Lenticulostriate artery accounts for more than half of acute arterial infarct in paediatric 

population, it can be given a special name as “Artery of Paediatric Infarct.” 
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BACKGROUND 

Stroke is a neurological insult due to cut-off of blood supply 

to brain.[1] Paediatric stroke is a rare, but increasing cause of 

childhood morbidity.[2,3] Causes and pattern of stroke in 

children and newborn is different from adults. Stroke can be 

haemorrhagic or ischaemic or both. In India, paediatric 

population usually refers to children under 12 years.[4] 

Diagnosis and reporting of paediatric stroke has been 

increasing in last two decades due to increase in health care 

facility in India. MRI very much helps in diagnosis and 

evaluation of stroke. Strokes can occur in the prenatal or  
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postnatal period. Causes of prenatal stroke can be due to 

congenital heart disease, coagulation disorder, infections and 

other causes. Postnatal causes of stroke include congenital 

heart disease, head trauma, diseases affecting intracranial 

arteries, infections and other causes. Symptoms of antenatal 

stroke may go unrecognised in the postnatal period or may 

present as seizure, lethargy, irritability, focal neurological 

deficit in early childhood. In older children it presents as 

weakness, headache, vomiting, blurring of vision, new-onset 

seizure and dizziness.[1,5] Stroke can be due to arterial 

ischaemia, venous thrombosis or haemorrhage. Arterial 

ischaemic stroke accounts for more than 80% of total 

paediatric stroke.[2] Purpose of the study is to analyse 

vascular territory distribution of acute arterial infarct in 

paediatric patients less than 12 years of age and assess 

involvement of Lenticulostriate artery (LSA). 

 

MATERIALS AND METHODS 

Children less than 12 years of age referred with symptoms 

and findings of acute stroke for MRI were analysed and who 

had arterial infarct were taken into study. Symptoms of 
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stroke includes focal neurological deficit, focal seizure, 

lethargy, irritability, headache, vomiting and blurring of 

vision. Patients with acute infarct have infarct area, which 

appears hyperintense on diffusion weighted images and 

hypointense on Apparent Diffusion Coefficient (ADC) Maps.[6] 

Signs of arterial infarct includes distribution in arterial 

territory and cut-off or narrowing in supplying artery in MR 

Angiogram. MR angiogram may not show features of 

occlusion in small lacunar infarcts. CT brain was also done in 

26 patients before doing MRI, 6 of them revealed tiny specks 

of calcification in basal ganglia which is supplied by 

lenticulostriate arteries (Figure 1). 

Study was cross-sectional study done at our institution 

from December 2011 to December 2016. Ethical committee 

clearance was obtained for the study. Parental consent was 

obtained for each case. MRI brain was done for patients with 

symptoms suggestive of stroke and patients who had acute 

arterial infarct were taken into study. Exclusion criteria were 

other causes of infarct and infarct mimics including venous 

infarct, congenital heart disease, meningitis, vasculitis, 

granulomas, acute demyelination, post-traumatic, post-

surgical and brain tumour cases. MR findings of the patients 

were analysed and studied. 

The area of infarct followed either arterial or venous 

territory or no territory as in cases of infection. Major 

intracranial arteries include Middle Cerebral Artery (MCA), 

Anterior Cerebral Artery (ACA), Posterior Cerebral Artery 

(PCA), vertebral and basilar arteries. The infarcted territory 

varied depending on the causes. Among the smaller arteries, 

Lenticulostriate arteries are our arteries of interest. Medial 

lenticulostriate artery originates from proximal part of 

anterior cerebral artery (A1 Segment) and supplies most of 

globus pallidus, anterior aspect of caudate, the anterior limb 

and genu of the internal capsule. Lateral striate arteries arise 

from proximal segment of Middle cerebral artery (M1) and 

supplies most of Putamen, lateral part of globus pallidus, part 

of caudate, external capsule and upper internal capsule.[7-9] 

Laboratory assessment was done which included specific 

laboratory tests to look for specific causes like 

coagulopathies, titre for varicella zoster, haematological 

disorders or CNS infections. Complete blood count with 

platelet count, Blood coagulation profile, Serum and CSF 

routine + lactate/ pyruvate, haemoglobin electrophoresis, 

Liver and Renal Function tests, Echo and ECG. 

 

MRI Protocol 

MRI brain was done using Siemens Magnetom AERA 48 

Channel 1.5 Tesla Machine. MRI was done using standardised 

protocol for stroke (T2W, T1W, SWI, DWI, ADC MAPPING, 

T2W FLAIR, MR Venogram and 3D TOF Angiogram). The 

studies were reported by radiologists with more than 10 

years of experience. 

 

Statistical Analysis 

To compare proportions between groups, Chi-square test is 

applied. If any expected cell frequency is less than five, then 

Fisher’s exact test is used. To analyse the data SPSS (IBM 

SPSS Statistics for Windows, Version 22.0, Armonk, NY: IBM 

Corp. Released 2013) is used. Significance level is fixed as 5% 

(α= 0.05). 

RESULTS 

Patients with less than 12 years of age who had infarct were 

277 in number, among them 211 had acute infarct which 

showed areas of diffusion restriction and 66 had chronic 

infarcts. Out of 211 patients with acute infarct 144 patients 

had infarct due to arterial ischaemia, 17 due to germinal 

matrix haemorrhages, 13 due to venous infarct, 10 patients 

due to tuberculous meningitis, 8 due to moyamoya disease, 6 

due to vasculitis, 5 due to mitochondrial diseases, 4 due to 

congenital heart disease due to embolic stroke, 3 due to 

herpes encephalitis and 1 due to sickle cell disease. We 

analysed our study population of 144 patients who had acute 

arterial infarct. 

Among the 144 patients with acute arterial infarct, 63 had 

involvement of one major artery and its territory. Among 

them 49 involving MCA, 10 posterior cerebral artery and 4 

due to anterior cerebral artery involvement (Table I). One or 

more major arteries and its territories was involved in 7 

cases. 74 patients had isolated involvement of 

Lenticulostriate arteries. Isolated involvement of lateral 

lenticulostriate artery territory showing diffusion restriction 

in MRI accounted for 63 cases (Figure 2) and medial 

lenticulostriate artery territory in 11 cases (Figure 3). 

Infarcts in lenticulostriate artery territory accounts for 

51.4%, MCA 34%, PCA 6.9%, ACA 2% and multiple territories 

are involved in 4.8%. Infarct in LSA territory is common in 0-

4 years’ age than in 4 - 12 years’ age group (p-value 0.016). 

There is no sex predilection in LSA infarcts (p-value 0.935). 

There is also no left or right-sided lateralisation (p-value 

0.349). Similarly, there is no lateralisation or sex predilection 

among medial and lateral LSA territories (Table II). There is 

increased incidence of infarct in lateral LSA compared to 

medial LSA, which accounts for 85% of LSA infarction. 

Median age of LSA infarct is less (3 years) compared to 

MCA territory infarct (6 years). There is predominance of 

acute arterial infarct in lenticulostriate territory in less than 4 

yrs. of age (Graph 1) and it accounts for 51.4% of total acute 

arterial infarct under 12 years of age in our study and 66.6% 

in 0 to 4 years of age (Table III). 

 

 
Figure 1. NECT Brain of 1-year-old Male child, showing 

specks of Calcification in Bilateral Lenticulostriate Artery 

Territory (arrows pointing the Hyperdense Calcific Foci) 
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Figure 2. MRI Brain of a 2-year-old Male child. Diffusion 

Weighted Image (b-1000) and its corresponding ADC 

image showing Acute Infarct in Lateral Lenticulostriate 

Artery Territory 

 

 
Figure 3. MRI Brain of a 5-year-old Male child. Diffusion 

Weighted Image (b-1000) and its corresponding ADC 

image showing Acute Infarct in Medial Lenticulostriate 

Artery Territory 

 

 
 

Figure 4. MRI Brain of a 3-year-old Female child. ADC 

image showing Acute Infarct in Medial Lenticulostriate 

Artery Territory. MRA shows narrowed Medial 

Lenticulostriate Artery 

 

Age Group 
Total Acute 

Arterial 
Infarct 

LSA MCA PCA ACA 

0-1 19 9 5 2 1 
1-2 31 23 7 1 0 
2-3 15 11 4 0 0 
3-4 16 11 4 1 0 
4-5 6 4 2 0 0 
5-6 9 3 4 1 0 
6-7 7 3 3 0 1 

7-8 5 1 2 1 0 
8-9 11 4 5 1 1 

9-10 5 1 3 1 0 
10-11 9 3 5 1 0 
11-12 11 1 5 1 1 
Total 144 74 49 10 4 
Table I. Distribution of Acute Infarct in each Arterial 

Territory 
 

*One or more territories is involved in 7 cases. 

 

Age Medial LSA Lateral LSA Total 
0-1 0 9 9 
1-2 4 19 23 
2-3 2 9 11 
3-4 1 10 11 
4-5 1 3 4 
5-6 0 3 3 
6-7 1 2 3 
7-8 0 1 1 
8-9 1 3 4 

9-10 0 1 1 
10-11 1 2 3 
11-12 0 1 1 
Total 11 63 74 

Table II. Distribution of Infarct in Medial and Lateral LSA 
by Age Group 

 

Age 
Group 

Total 
Number of 

Acute 
Arterial 
Infarcts 

Number of 
Infarcts in 

LSA 
Territory 

% 

Chi-
Square 

Test 
 

0-4 years 81 54 66.6% 
P-Value 

0.016 
4-12 
years 

63 20 31.7% 

Total 144 74 51.3% 
Table III. Comparison of Infarct in Acute Arterial Infarct 

and Infarct in LSA Territory in 0 - 4 vs. 4 - 12 yrs. 
 

 
 

Graph 1. Distribution of Acute Arterial  

Infarcts by Age Group 

 

DISCUSSION 

Incidence of paediatric stroke has been increasingly 

recognised in last few decades in India.[1] Only few case 

studies are available in India on paediatric stroke.[1],[2] 

Various causes has been attributed for stroke in paediatric 

population. Initially, the term mineralising vasculopathy was 

used in late 1960s to describe calcification in basal ganglia on 

CT brain.[10-13] Few of our cases showed calcification in basal 

ganglia in NECT brain. 

Lenticulostriate vasculopathy (LSV) was introduced by 

Grant et al in 1985 as mineralisation was not present in all 
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patients with changes in basal ganglia and thalami.[10-12] 

Initially, the term Lenticulostriate vasculopathy was used to 

refer changes in lenticulostriate artery territory in 

transcranial ultrasound in neonates and infants and later 

studies included age upto 18 months of age. Initially, it was 

thought that it is an uncommon entity. Thereafter, more than 

30 studies on lenticulostriate vasculopathy have been 

published. Various causes have been proposed to 

lenticulostriate vasculopathy like perinatal asphyxia, 

respiratory disease, congenital heart disease, foetal TORCH 

infection, chromosomal aberrations, congenital 

malformations, neonatal polycythaemia, neonatal 

hypoglycaemia, bacterial meningitis, congenital metabolic 

acidosis, sialidosis, foetal hydrops, neonatal lupus 

erythematosus and idiopathic.[10-13] LSV does not refer to 

arterial infarct occurring in its territory, rather any changes 

in its territory in Ultrasound, CT or MRI Brain. The causal 

relation between LSV and acute infarcts are not proved by 

studies. Few case reports have shown ischaemic infarct 

occurring in cases of LSV.[14] Earlier studies have shown 

increased involvement of lenticulostriate arteries in various 

diseases of paediatric population other than stroke. LSV is a 

term which is used mainly to describe sonographic findings 

of results upto 2 years of age.[10,11,13] As transcranial 

ultrasound cannot be performed after fusion of fontanelles, it 

cannot be assessed after 2 years of age. Hence, causal 

relationship between infarct and LSV cannot be established in 

all cases. 

Our study on acute arterial infarct in paediatric 

population shows higher incidence of arterial infarcts 

occurring in lenticulostriate territory with no specific risk 

factor common among them. No previous studies have been 

done to assess territorial distribution of infarcts in paediatric 

population. Many of the patients in our study had history of 

trivial trauma just before the episode, as it was observed in 

earlier studies.[15-17] Various causes have been attributed in 

literature for increased involvement of lenticulostriate 

arteries like rigid mineralised artery increases vulnerability 

of vessels to shear injury during trauma and acute angle of 

origin of lenticulostriate arteries in paediatric age group 

increasing the shear force even during mild trauma.[15-18] 

Transient cerebral arteriopathy (TCA) is a unilateral 

monophasic arteriopathy frequently recognised in children 

with arterial ischaemic stroke usually affecting proximal 

middle or anterior cerebral artery and its branches.[19-21] 

Diagnosis of TCA requires that follow-up imaging at 6 months 

post-stroke shows neither additional stenoses nor 

progression of the original stenosis. Various causes has been 

attributed for the development of TCA which mainly include 

infections like varicella zoster, enteroviruses, parvovirus B19, 

Mycoplasma pneumonia and Borrelia burgdorferi.[21] Later 

the term Focal Cerebral Arteriopathy (FCA) was introduced 

by International Paediatric Stroke Study (IPSS) as an entity 

which has stenosis on vascular imaging, not otherwise 

classified as dissection, moyamoya, sickle cell arteriopathy, 

post-varicella arteriopathy, vasculitis or other specific 

diagnoses (such as post-irradiation arteriopathy) and thus 

includes TCA in its definition.[19-21] Studies have shown some 

viral infections as predisposing factor for TCA.[19-22] 

Lenticulostriate vasculopathy and TCA are two different 

terms, which describe changes or pathology in 

lenticulostriate arterial territory, the former refers to 

younger age group upto 2 years of age and later upto 18 years 

of age. However, their causal relationship between LSV 

progressing to TCA is not yet established. 

Limitations in our study includes inclusion of cases of 

only acute arterial stroke, follow-up imaging was not done for 

all cases, DSA cerebral angiogram was not done to visualise 

tiny branches of lenticulostriate arteries and transcranial 

ultrasonography was not done in neonatal cases. 

In our study of 144 patients with acute arterial infarct, 

there is increased incidence of the infarct in LSA territory 

accounting for 51.4% of arterial stroke in paediatric age 

group and infarcts occur more in lateral lenticulostriate 

artery territory. Median age of infarct is less in LSA territory 

than MCA territory. There is no lateralisation or sex 

predilection in infarcts in LSA territory. 

According to various studies, the incidence of acute 

arterial infarct among Indian adults in MCA, PCA, ACA and 

multiple territories are 50% - 80%, 10% - 15%, 5% - 10% 

and 5% - 6% respectively.[23-25] MCA territory infarcts 

account for 50% - 80% of total arterial stroke among adults 

in India, while in our study paediatric arterial infarct 

predominantly involved isolated LSA territory accounting for 

51.4% of total and 66.6% in 0 – 4 years of age. No studies on 

incidence of LSA in adults in India is available. In our study, 

isolated LSA infarcts are common than MCA territory infarcts 

in paediatric population and shows significantly increased 

incidence in 0 - 4 years of age. 

 

CONCLUSION 

Involvement of vascular territory in paediatric age group is 

different from adults. Among paediatric arterial infarcts 

Lenticulostriate arteries are commonly affected, lateral more 

than medial. There is increased incidence of Lenticulostriate 

artery infarct in 0 – 4 years of age. Since infarct in 

Lenticulostriate artery accounts for more than half of acute 

arterial infarct in paediatric population, it can be given a 

special name as “Artery of Paediatric Infarct.” 

 

What is Already Known? 

Arterial ischaemic stroke accounts for 80% - 90% of infarct in 

paediatric population in India. 

 

What this Study Adds? 

Acute arterial stroke occurs most commonly in 

Lenticulostriate arterial territory in paediatric population, 

lateral more than medial and there is significantly increased 

incidence of infarct in LSA under 4 years of age. 
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