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Ischemic stroke in Kawasaki disease

Wasana Prangwatanagul and Alisa Limsuwan

Division of Pediatric Cardiology, Department of Pediatrics, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Abstract Pediatric stroke is considered to be rare. Stroke resulting from cerebral vasculitis is also uncommon in young chil-

dren. With the increasing prevalence of Kawasaki disease (KD) diagnosis, this acquired vasculitis has been reported

with various clinical presentations including neurological symptoms. Herein we describe the case of a KD patient

presenting with stroke. A 15-month-old boy was referred due to stroke that occurred on the fifth day of febrile ill-

ness. He was initially admitted to another hospital due to fever and diarrhea. He was discharged and re-admitted

2 days afterward due to left hemiplegia. During the 10 days of the second hospitalization, he had a presumptive

diagnosis of encephalomeningitis. Upon referral to the present hospital, he was found to have right middle cerebral

artery branch stenosis and fusiform aneurysms of the coronary arteries. Retrospectively, the patient had the full clin-

ical criteria for KD diagnosis. Therefore, stroke could be considered as one of the uncommon clinical manifesta-

tions of KD.

Key words children, coronary aneurysm, Kawasaki disease, stroke, vasculitis.

Cerebral vascular accident or stroke in infants and young chil-

dren is uncommon. Pediatric stroke due to cerebral vasculitis

is also particularly rare in infants and toddlers. The prevalence

of Kawasaki disease (KD), the most common acquired sys-

temic vasculitis in young children, has increased after the

introduction of guidelines for KD diagnosis. This acquired

medium-sized vasculitis has been reported with a wide variety

of clinical presentations in various different organ systems,

including neurological symptoms. The neurological involve-

ment in KD is usually asymptomatic, with only 1.1% of chil-

dren with KD having neurological deficits.1 The majority of

the deficits are facial palsy, and there are few reports on cere-

bral vascular accident as a complication of KD or its treat-

ment. Herein we describe a case of pediatric stroke as one of

the clinical manifestation of KD.

Case report

A previously healthy 15-month-old boy was referred due to

ischemic stroke. His mother recognized that he had weakness

on the left side of his body for 10 days prior to the referral.

According to his mother, he had been in his usual state of

health until 15 days previously, when he had skin lesions on

his left sole that were initially diagnosed as hand-foot-mouth

syndrome by a primary care physician. The following day, he

developed fever and diarrhea and he was hospitalized for

rehydration and gastroenteritis treatment at a local hospital.

During that admission, he developed generalized urticarial

rash. His mother later recalled that his lips were also cracked

and bright red. He had conjuctival injection without secretion.

The fever and symptoms eventually subsided on the fourth

day of hospitalization and the patient was discharged. He was

re-admitted 2 days afterward due to left hemiplegia. The refer-

ral letter indicated that his mother noticed he had weakness on

the left side of his body since hospital discharge or 5 days

after fever (Fig. 1). Physical examination confirmed muscle

motor power grade I/V in the left upper and lower extremities,

compared with grade V/V in the right extremities. Initial com-

puted tomography (CT) at the local hospital showed a large

and ill-defined hypodensity area in the right cerebral hemi-

sphere with mild cerebral edema. There was leptomeningeal

enhancement with contrast injection. Lumbar puncture was

normal, without white blood cells in the cerebrospinal fluid.

Presumptive diagnosis was encephalomeningitis. He was trea-

ted with cephalosporins, vancomycin and acyclovir during the

8 days of his second hospital stay. Subsequently he was

referred to the present institute for further investigation and

management.

Upon arrival at the present center, he was afebrile. Periun-

gual desquamation was observed on both hands. On
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neurological examination he was fully conscious with left

facial palsy and left hemiplegia, with motor power grade II/V

in the left upper and lower extremities. Other physical findings

were normal. Repeated CT (9 days after the initial scan or

15 days after the fever) showed a well-defined hypo-density

lesion involving gray and white matter at the right fronto-par-

ieto-temporal lobe, insular cortex and right basal ganglion,

suggestive of subacute right middle cerebral artery infarction.

Brain magnetic resonance imaging showed a large hypointense

T1, hyperintense T2 signal with gyral enhancement involving

the right fronto-parieto-temporal lobe, right caudate nucleus,

right lentiform nucleus, right internal and external capsule,

and right insular lobe. Several tiny susceptibilities at the right

basal ganglia area were also detected, suggestive of associated

microhemorrhage. The findings were compatible with subacute

infarction of the right middle cerebral artery territory. Brain

magnetic resonance angiography (MRA) showed short seg-

mental mild stenosis at the proximal M2 segment of the supe-

rior and inferior branches of the right middle cerebral artery.

The other intracranial and cervical vessels were normal. No

evidence of aneurysm or vascular malformation was seen

(Fig. 2). Cardiac echocardiogram was requested as part of the

stroke in the young evaluation. Bodyweight was 9.8 kg and

height was 78 cm. Cardiac structure was normal without

patent foramen ovale. No thrombus was visualized in any car-

diac chambers. The coronary arteries were prominently

dilated, including left middle coronary artery (LMCA; 4 mm;

z-score, +4.95), left circumflex artery (LCx; 2.9 mm); and

right coronary artery (RCA; 2.6 mm; z-score, +2.96) ectasia.

There was a fusiform aneurysm of the left anterior descending

artery (LAD; 3 mm; z-score, +5.45; Fig. 3). Electrocardiogram
indicated normal sinus rhythm, with heart rate 110 beats/min

and non-specific ST depression in V1.

Laboratory investigation indicated borderline elevation of

inflammatory markers (erythrocyte sedimentation rate, 41 mm/

h; C-reactive protein, <1 mg/dL), leukocytosis (white blood

cells, 15 970/mm3), thrombocytosis (platelets, 475 000/mm3),

and transaminitis (aspartate aminotransferase, 48 U/L). Other

cause of prothrombotic state (including anti-dsDNA, homo-

cystine, anti-thrombin III, protein C, protein S, and lupus anti-

coagulant) were normal.

After review of the investigation and retrospective re-

evaluation of the patient’s condition, KD was the most

likely diagnosis in this patient. CT angiogram showed fusi-

form aneurysm of the LAD, and regression of the LMCA/

LCx and RCA ectasia without thrombosis. There was no

evidence of vascular aneurysm or stenosis of the aorta and

its branches.

Discussion

Kawasaki disease is the most common acquired systemic vas-

culitis predominantly involving the medium-sized vessels.

With the introduction of guidelines for KD diagnosis, the

number of diagnosed cases of KD has increased due to

increased awareness of the disease and also additional supple-

ment criteria for incomplete KD diagnosis. Although the clini-

cal criteria are simple and straight forward, diagnosis of KD

remains complicated in some cases. In the present case, KD

was retrospectively diagnosed after investigation for stroke in

Fever 

Ur�carial rash 

Conjunc�val injec�on 

Red lip 

Swelling palm and 
sole 

Vesicle at le� sole 

Oral ulcer Diarrhea with 
dehydra�on 

Le� 
hemiparesis 

Day 0 Day 1 Day 7 

Periungual 
desquama�on 

Day 17 

Echocardiography: LAD 
aneurysm, LMCA and RCA 
ectasia 
MRI and MRA: short 
segmental mild stenosis of 
branch of right MCA 
CBC: WBC 15 970  cell/mm3 
(neutrophil 26%, lymphocyte 
58%), Hct 41%, platelet 
475 000/mm3  
ESR 41 mm/h, 
C-reac�ve protein <1 mg/L 
AST 48 U/L, ALT 37 U/L, 
albumin37 g/L 

CT brain: ill defined 
hypodensity right cerebral 
hemisphere 
CBC: WBC 20 320 cell/mm3 
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platelet 406 000/mm3 
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Day 4
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Fig. 1 Clinical course. ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBC, complete blood count; CT, computed
tomography; ESR, erythrocyte sedimentation rate; Hct, hematocrit; LAD, left anterior descending artery; LMCA, left middle coronary
artery; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging; RCA, right coronary artery; WBC, white blood
cells.
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the young, which identified abnormal coronary arteries. This

prompted the recalled signs and symptoms of KD including

the rash, injected conjunctiva, fissured lips and peripheral

edema, and desquamation along with the 4 day fever. The

stroke was noted on the fifth day after the first documented

fever. We considered that stroke was also one of the KD

clinical manifestations in this case. Previous reports of stroke

in KD cases could not clarify whether the stroke was the man-

ifestation of KD or the complication of treatment, particularly

the i.v. immunoglobulin (IVIG) therapy. The potential expla-

nations for IVIG-related thrombosis include increased blood

viscosity,2 increased thrombin production due to contamination

by coagulation factor XI,3 or a direct effect of IVIG on the

vascular endothelium.4 In the present case, the KD was diag-

nosed 15 days after fever when the child was afebrile. The

patient had not received IVIG. The abnormal narrowing of the

superior and inferior branches of the right middle cerebral

artery seen on brain MRA on the 17th day after KD onset is

suggestive of an acquired inflammatory KD process. The neu-

rological symptom, manifesting on the fifth day after fever,

could be the result of the arteritis along with the increased

coagulation activity. The blood flow at this arteritis area

abruptly decreased due to the vessel wall inflammation and

also to the aggregation of the platelets from the thrombocyto-

sis during the inflammatory phase of KD. The other cause of

cerebral vascular lesion causing stroke in the young is cerebral

arterial dissection, which is extremely rare, especially when it

occurs spontaneously, and has never been reported in KD. In

the present case, the patient had fulfilled the clinical criteria

for KD diagnosis, and the ischemic stroke was considered to

a b c

d

e

Fig. 2 Brain magnetic resonance angiography showing (a–c) large hyperintense T2-weighted lesion and (d) hypointense T1 imaging
with gyral enhancement involving the right fronto-parieto-temporal lobe, right caudate nucleus, right lentiform nucleus, right internal and
external capsule, and right insular lobe; (e) short segmental mild stenosis at the proximal M2 segment of the superior and inferior
branches of the right middle cerebral artery. The rest of the intracranial and cervical vessels appeared normal.

a b

Fig. 3 (a) Echocardiogram showing the prominently dilated
coronary arteries (left middle coronary artery, 4 mm; left circum-
flex artery, 2.9 mm) and a fusiform aneurysm of the left anterior
descending artery (3 mm). Ectasia was noted in the right coronary
artery (2.6 mm). (b) Computed tomography angiogram showing
the fusiform aneurysm of the left anterior descending artery with
regression of the coronary ectasia.
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be one of the complications due to the right middle cerebral

arteritis.

In the present case, the echocardiographic finding was

one of the strong laboratory criteria for KD diagnosis, along

with the four clinical criteria. In KD, inflammatory pro-

cesses in the vessel wall, especially in the coronary arteries

(coronary arteritis), result in formation of coronary aneur-

ysms. Aneurysms may occur in other extra-parenchymal

muscular arteries such as the celiac, mesenteric, femoral,

iliac, renal, axillary, and brachial vessels.1 Therefore, cere-

bral arteries can be involved in the systemic vasculopathy

of KD, as can many other extracoronary arteries.5–7

Histopathology on autopsy of some patients with KD indi-

cated cerebrovascular changes, such as endoarteritis, periar-

teritis, perivascular cuffing, and the focal necrotizing

vasculitis.8 Several cases have been reported of coronary

artery aneurysm with stroke, and imaging showed systemic

vasculopathy or aneurysm involving the cerebral artery.9,10

In the present case, the patient had coronary artery aneur-

ysm with cerebral artery stenosis. One could argue whether

these two findings were part of the same disease process or

were caused by two different diseases, but we consider that

KD was the cause of these vascular abnormalities. The level

of vascular inflammatory involvement and healing in various

vessels may occur in different stages. To our knowledge

there have been only eight cases of arterial ischemic stroke

in KD children who had not received IVIG prior to the

stroke, and only two of these patients had cerebral artery

stenosis (Table 1).

Kawasaki disease shares several features with polyarteritis

nodosa. In the present case, the patient underwent CT

angiogram to clarify other artery involvement, but the evi-

dence of abnormal arteries was limited to the cerebral and

coronary arteries, which is more consistent with a KD diag-

nosis. Other autoimmune diseases had been ruled out on

laboratory tests.

This study has several limitations due to the nature of ret-

rospective reporting. The etiology and pathophysiology could

not be confirmed. Further prospective cohort studies with a

larger number of patients are warranted for better understand-

ing of the pathophysiological changes in KD.

In conclusion, stroke could be one of the presenting

symptoms of KD in young children with a history of

fever. Clinical awareness and thorough investigation are

needed to ensure successful KD diagnosis in unusual case

presentations.
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