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Analysis of Ischemic Stroke Patterns Using the Diffusion-Weighted

Imaging in Patients with Complicated Aortic Plaques
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Background: This study aimed at characterizing the lesion patterns in patients with acute ischemic stroke and
complicated aortic plaques using the diffusion-weighted magnetic resonance imaging (DWI).

Methods: We retrospectively reviewed 403 consecutive patients with acute ischemic stroke between January 2002
and December 2004, and enrolled patients who had received a trans-esophageal echocardiography (TEE). All the
patients should have an acute cerebral infarction within 7 days of the onset of symptoms. We analyzed the
ischemic lesion patterns on DWI in the patients who had aortic atheroma protruded into the lumen greater than
4 mm in the aortic arch or ascending aorta (complicated aortic plaques; CAP). Ischemic lesions were classified into
subcortical, cortical and multiple infarctions. We investigated the accompanying risk factors for atherosclerosis and

stenosis of the relevant major brain artery as well.

Results: Of the 403 patients, TEE was performed in 210 (52%) and CAP was found in 25 (12%). Among 25
patients, subcortical infarction was observed in 15 (60%), followed by cortical infarction in 7 (28%), and multiple
ischemic lesions in 3 (12%). CAP was frequently associated with hypertension and current smoking, and

accompanied with stenosis of the relevant major brain artery as well (68%).
Conclusions: CAP may be a potential source of embolism. However, the high prevalence of the small subcortical

lesion in this study questions the mechanisms of ischemic stroke in patients with aortic atheroma. CAP may be

an uncomplicated marker of advanced systemic atherosclerosis including the cerebral arteries.
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Table 1. The characteristics of the enrolled patients

Patients without CAP, n (%) Patients with CAP, n (%) p-value

Number of patients 185 (46) 25 (6)
Patients characteristics

Male 109 (59) 19 (76) NS

Age (years, mean+SD) 62.5+9.7 65.3+7.8 NS
Risk factors for atherosclerosis

Hypertension 110 (59) 21 (84) 0.03

Diabetes mellitus 52 (28) 10 (40) NS

Smoking 61 (32) 14 (56) 0.04

Hypercholesterolemia 75 (40) 7 (28) NS

One or more risk factors 149 (80) 24 (96) NS

Two or more risk factors 68 (37) 14 (56) NS
Neuroimaging study

Time to DWI (hours, mean+SD) 43.4+22.1 44.9+25.4 NS
Vascular study

Brain MRA 185 (100) 25 (100) NS

Carotid Doppler 155 (84) 18 (72) NS
Echocardiography (TEE + TTE) 185 (100) 25 (100) NS
24 hours Holter monitoring 16 (9) 2 (8) NS

CAP; complicated aortic plaques, NS; not significant, CT; computed tomography, MRI; magnetic resonance imaging, DWI; diffusion-weighted
imaging, MRA; magnetic resonance angiography, TEE; transesophageal echocardiography, TTE; transthoracic echocardiography

Table 2. Location of CAP and DWI lesion pattern

CAP
Lesion Pattern n (%)
Ao (%) As (%)
Subcortical infarction 15 (60) 12 (60) 3 (60)
Cortical infarction 7 (28) 5 (25) 2 (40)
Multiple infarction 3 (12) 3 (15) 0 (0)
Total 25 (100) 20 (100) 5 (100)

CAP; complicated aortic plaques, DWI; diffusion-weighted imaging,
Ao; aortic arch, As; ascending aorta
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Table 3. DWI lesion pattern and risk factors for atherosclerosis

Number of patients with risk factors for atherosclerosis

Lesion Pattern HTN DM H-chol Smoking >1 risk factor >2 risk factors
! (%) (%) (%) (%) (%) (%)
Subcortical infarction 15 13 (87) 7 (47) 5 (33) 9 (60) 15 (100) 14 (93)
Cortical infarction 7 5 (71) 1 (14) 1 (14) 3 (43) 6 (86) 4 (57)
Multiple infarction 3 3 (100) 2 (67) 1 (33) 2 (67) 3 (100) 1 (33)
Total 25 21 (84) 10 (40) 7 (28) 14 (56) 24 (96) 19 (76)

DWI; diffusion-weighted imaging, HTN; hypertension, DM; diabetes mellitus, H-chol; hypercholesterolemia

Table 4. Combined relevant intra/extra-cranial vessel stenosis

Extracranial artery stenosis

Intracranial artery stenosis

ICA <50% ICA =50% n (%)

Total (%)
MCA <50% MCA =>50% n (%)

Subcortical infarction 3 1 4/15 (27) 4 0 4/15 (27) 8/15 (53)
Cortical infarction 3 0 3/7 (42) 0 2 2/7 (28) 5/7 (71)
Multiple infarction 1 0 173 (33) 2 0 2/3 (66) 3/3 (100)
Total 7 1 8/25 (32) 6 2 8/25 (32) 16/25 (64)
ICA; internal carotid artery, MCA; middle cerebral artery
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