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Abstract

Atherosclerotic disease of the aortic arch is thought to be a potential source of cerebral emboli, but this
disease in the branch of the aortic arch has not been extensively explored. This study assessed atheroscle-
rotic lesions in the thoracic aorta and the branches of the aortic arch using transesophageal echocardiogra-
phy in patients with cerebral infarction, and simultaneously searched for potential cardiac sources for
emboli.

Thrombi were detected in the left atrial appendage in nine of 54 patients with cerebral infarction and
these patients were excluded. The remaining 45 patients with cerebral infarction (31 males and 14 females
aged 68.5%7.4 years)and 35normal subjects (21 males and 14 females aged 69.219.5 years) were evalu-
ated. The thickness of the wall was measured in the branches of the aortic arch (brachiocephalic trunk, left
common carotid artery and left subclavian artery) as well as the thoracic aorta (ascending aorta, aortic arch
and descending aorta). Atherosclerotic lesions were defined as increased echogenicity of the intima (inti-
mal thickening), calcification, protruded plaque, ulceration or plaque with cystic lesion. The thicknesses of
the wall in the aortic arch(3.84+1.25 vs 2.71+1.33mm, p<0.01), left common carotid artery (2.67 %+
1.10 vs 2.16£0.91 mm, p<0.05)and the left subclavian artery (2.52£0.67 vs 2.15+0.88mm, p<0.05)
were significantly greater in patients than in the normal subjects. The incidence of plaque or ulceration was
significantly increased in patients with cerebral infarction compared with the normal subjects in the aortic
arch (76% vs 43%, p<0.05) and left common carotid artery (44% vs 17%, p<0.05).

Transesophageal echocardiography can detect possible sources of emboli in the branches of the aortic
arch as well as the thoracic arch in patients with cerebral infarction.
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Table 1 Clinical characteristics of the groups

Normal Patients with

subjects cerebral infarction Zrvalue

Number of subjects 35 45

Age (yr) 69.24+9.5  68.5+7.4 NS
Gender (male/female)  21/14 31/14 NS
Atrial fibrillation 9(26) 11(24) NS
Hypertension 24(69) 35(78) NS
Hyperlipidemia 5(14) 8(18) NS
Diabetes mellitus 8(23) 14(31) NS
Smoking 15(43) 21(47) NS
Obesity 8(23) 15(33) NS

Age: Mean+SD. ( ): %.

Fig. 1 Transesophageal echocardiograms
A: Aortic arch. B: Ascending aorta.
C: Descending aorta.
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Fig. 2 Transesophageal echocardiograms
A: Brachiocephalic trunk. B: Left common
carotid artery. C: Left subclavian artery.
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Fig. 3 Procedure to measure the thickness of the aortic wall
Left: Descending aorta without plaque. Right: Descending aorta with plaque.
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Fig. 4 Classification of atherosclerotic lesions

A: Normal wall. B: Intimal thickening.
C: Plaque with calcification.
Arrowhead indicates plaque.
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Fig. 5 Classification of atherosclerotic lesions
A: Protruded plaque. B: Ulcerative
lesion. C: Plaque with cystic lesion.
Arrowheads indicate plaques.
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Table 2 Comparison of the wall thickness of the aorta in
patients with cerebral infarction and normal

subjects

Normal Patients with

subjects  cerebral infarction
Ascending aorta 2.85+1.08 3.18%1.55
Aortic arch 2.71£1.33 3.84+1.25**
Descending aorta 2.99+1.48 3.63+1.54
Brachiocephalic trunk 2.041+0.67 2.40+0.67
Left common carotid artery 2.1610.91 2.67%1.10*
Left subclavian artery 2.15+0.88 2.52+0.67*

Data present mean+SD (mm).
*p<0.05 vs control, **p<0.01 vs control.
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Descending aorta

Fig. 6 Comparison of atherosclerotic lesions
in the thoracic aorta in patients with
cerebral infarction (CI) and normal
subjects
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in the branches of the aortic arch in
patients with cerebral infarction and
normal subjects

Abbreviation as in Fig. 6.

Intimal thickening Fig.7 Comparison of atherosclerotic lesions
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Fig. 8 Plaque in the branches of the aortic arch
Left: Left common carotid artery. Right: Left subclavian artery.
Arrowheads indicate plaques.
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