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The Findings of Transesophageal Echocardiography in the Evaluation
of the Source of Ischemic Stroke

Yoon Soo Chang, MD,” Namsik Chung, MD,"* Se Joong Rim, MD,"* Jong Won Ha, MD,"?
Sang Hak Lee, MD,” Sun Ah Choi, MD’ and ByungIn Lee, MD’

'Cardiology Division, Yonsei Cardiovascular Center, *Department of Internal Medicine,
*Neurology, College of Medicine, Yonsei University, Seoul, Korea

ABSTRACT

Background and Objectivesl] Intracardiac pathology results in 15—20% of ischemic stroke, but transthoracic
echocardiography (TTE) has a number of limitations because of suboptimal precordial windows or ultrasound
interference with prosthetic materials. Transesophageal echocardiography (TEE) provides superior resolution of
basal structures such as the left atrium, left atrial appendage, mitral valvular apparatus, atrial septum, and aorta.
The purpose of this study was to describe the various TEE findings which were sources of cerebral emboli.
Materials and Method The study population was comprised of 122 patients (mean age[] 54.5, male 83,
female 39) who were admitted to Severance Hospital because of ischemic stroke from 1991 to 1997. All patients
underwent TEE with agitated saline contrast administration. Patients without a definitive cardiac source of embo-
lism underwent Holtor monitoring, internal carotid and cerebral angiography, as well as transcranial Do-ppler.
Results[] 1) The number of patients diagnosed as cardioembolic stroke was 55 (45.1%). Atrial fibrillation was
noted in 31 patients of cardioembolic stroke and it was the most frequent finding. Among these patients, 16 did
not have any other cardiac problem. 2) We were able to find the possible source of embolism in 49 (40.2%) pati-
ents with TEE. Among these patients, 12 did not have dysrhythmia or any known previous heart problem. We
found spontaneous echo contrast in the left atrium and left atrial appendage in 33 cases. There were 8 patients
who had intracardiac thrombus. Among these patients, 6 patients had thrombi in the left atrial appendage, 1 in
left atrium and 1 in left ventricular apex. We found patent foramen ovale in 3 cases and atrial aneurysm in 1 case.
We found atheromatous plaque and/or thrombi of the aorta in 16 cases, while there were 4 cases where lesions
located in the ascending aorta and aortic arch and which were considered as the source of embolism. Small
thrombi in the left atrial appendage and left atrium were only detectable with TEE. Conclusions[] We described
TEE findings in ischemic stroke patients. And we assert TEE is a useful diagnostic tool in detecting the source
of cardioembolic stroke and it may be used as a primary diagnostic tool in patients who are being evaluated for
ischemic stroke. (KKorean Circulation J 1998528 (10):1746-1754)
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Baseline clinical and imaging study
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Table 1. Patients characteristics and classifications of ischemic stroke

Sex Male 83
Female 39
Cause Thrombosis
Atherosclerosis 17
Vasculitis 1
Congenital anomaly 1
Embolism

Atherothrombotic arterial source

Cardiac source
Lacunar infarct
Unknown

Ascending arota, arotic arch 3
Carotid artery system
55
12
27

Total

122
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Echocardiographic finding
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Electrocardiography
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Table 2. Transesophageal echocardiographic findings in 55 patients diagnosed as cardiogenic cerebral embolism

Findings Number of patients percent
Dysrhythmia
Non-valvular atrial fibrillation 16 29.1%
Valvular atrial fibrillation 19 34.5%
Intracardiac thrombus 8 14.6%
Thrombus in left atrial appendage 6 10.9%
Thrombus in left atrium 1 1.8%
Thrombus in left ventricle 1 1.8%
ig:g;c;r;?glu;peggr?dc;ogn;rosf in left atrium and/ 33 60.0%
Mitral and/or aortic valve insufficiency 30 54.5%
Left ventricular dysfunction 1 54.5%

Prosthetic valve
Vegitation

Patent foramen ovale
Mitral valve prolapse
Interatrial septal aneurysm
Mitral annulus calcification

7.3%
5.5%
5.5%
3.6%
1.8%
1.8%
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Table 3. Heart problems associated with dysrhythmia in cardioembolic stroke patients

Associated heart problem Site N:g:f;rtff
Thrombus Left atrium 1
Left atfrial appendage 5
Previous thromboembolic events Central nervous system 8
Systemic embolism 1
Central nervous system and systemic 1
Swirling Left atrium 11
Left atrial appendage 4
Left atrium and left atrial appendage 4
Valvular dysfunction Mitral valve dysfunction 10
Aortic valve dysfunction 1
Multi-valvular dysfunction 4
Prosthetic valve 2
Right to left shunt 1
Left ventricular dysfunction 8

Table 4. Frequency of abnormal findings in each ischemic stroke

Fdes Th(r(;T]bQO)sis E?;b_oélgn Loczjrl::lr ]ir;f)orct Ungrriw;nwn
(n=27)
Dysrhythmia
Non-valvular atrial fibrillation 3 13 1
Valvular atrial fibrillation 18
Intracardiac thrombus
Thrombus in left atrial appendage 6
Thrombus in left atrium 1
Thrombus in left ventricle 1
Spontaneous echo confrast 32 1
Left ventricular dysfunction 9 1
Regional wall motion abnormality 2 1
Prosthetic valve replacement 4
Vegitation 3
Patent foramen ovale 3
Mitral valve prolapse 2
Interatrial septal aneurysm 1
Mitral annulus calcification 1
Cortriatriatum 1
Atheromatous plaque Ascending and aortic arch 2 4 1
Descending aorta 4 3 2

Aortic dissection
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Affected cerebral arteries and brain lesion in embolic
stroke
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Table 5. Affected cerebral artery in embolic stroke pati-
ents evaluated with cerbral angiograpy

Number of

Affected arter stients Percent
Anterior cerebral artery 2 4.4%
Middle cerebral artery 29 64.4%
Posterior cerebral artery 4 8.9%
Anterior inferior cerebellar artery 1 2.2%
Posterio inferior cerebellar artery 2 4.4%
Internal carotid artery 1 2.2%
Multiple arterial involvement 5 11.1%
Normal 1 2.2%
Total 45

O (anterior cerebral artery territory) 200 (4.4%), 00O
0000 (middle cerebral artery territory) 290 (64.
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000 OO0 000 000 102%), 0oo oo
000 00 000 000 000 000 50(11.1%)
000 (Table 5).

000 OD0ODODOD 000 o0 0O 39000 O O
00 0000 00 0 000 oooooo oo oo
000 00000, 000 000 000 opoooo o
00 000 2400 0OO0O0O 20,0000 80, 00O
00 60, 0000 50,000 00O 3000. 00
000 000 000 e0,0000 84,000 20,0
00 40000,0 00 00 0O 00000 000 20
0O0. 000 OoO00 OO 000 ooo ed, ood
0000 000 00000 000 50,000 ooo
000 O0OD 000 90OoOo(Table 6).

Miscellaneous lesions found with TTE
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Table é. brain lesions in patients with cardioembolic stroke detedted by CT and/or MRI

Location of brain lesions Bumber of patients Percent
Cerebral hemisphere 24 61.5%
Frontal 2 5.1%
Parietal 8 20.5%
Temporal 6 15.4%
Occipital 5 12.8%
Subcortical area 3 7.7%
Cerebellum 6 15.4%
Basal ganglia 8 20.5%
Pons 2 5.1%
Thalamus 4 10.2%
Multiple brain lesion 9 23.1%
Miscellaneous Previous brain lesion 6 15.4%
Lacunar infarct 5 12.8%
Normal imaging study 2 5.1%
Total 39
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