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Transesophageal Echocardiography in the Detection of
Intracardiac Source of Cerebral Emboli

Seung-Ho Huh, M.D., Kee-Sik Kim, M.D., Sung-Wook Han, M.D.,
Kyung-Mok Shin, M.D., Mi-Sook Kang, RN,
Yoon-Nyun Kim, M.D., Kwon-Bae Kim, M.D.

Division of Cardiology, Department of Internal Medicine, School of Medicine,
Keimyung University, Taegu, Korea

Background : Intracardiac pathology resulting in embolic phenomena is a well-recognized
cause of cerebral ischemia and infarction. Recently, the use of transesophageal
echocardiography(TEE) has gained wide acceptance because of its superior resolution of basal
structures such as the left atrium, left atrial appendage, mitral valvular apparatus, atrial septum,
and aorta. The purposes of this study are to evaluate the effectiveness of TEE for detection of
intracardiac source of cerebral emboli.

Method : From 1991 to 1995, 215 patients were included in this study. All patients un-
derwent both transthoracic and transesophageal imaging with saline contrast administration and
Doppler color flow imaging. The study group consisted of 132 men and 83 women with a
mean age of 51 years(range 15-74).

We also reviewed TEE result of all patients according to two groups, which were divided by
the presence of clinical cardiac abnormalities.

Result :

1) TEE identified a potental cardiac source of embolism in 43.7%(94 to 215) of the overall
study group compared with only 3.7%(8 to 215) by TTE.

2) Success rate of TEE was 93.5%(201 to 215).

3) Abnormalities noted by TEE included 23 patients with LA spontancous echo contrast, 20
patients with patient foramen ovale, 16 patients with aortic atheroma, 16 patients with LA
thrombi, 8 patients with atrial septal aneurysm, 5 patients with aortic valve prolapse, 4 patients
with mitral valve prolapse, and 2 patients with L'V thrombi.

4) In the 62 patents with cardiac disease, TEE identfied 16 patients with LA spontaneous
echo contrast, 12 patients with LA thrombi, 2 patients with patent foramen ovale, 1 patient
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with aortic atheroma, 1 patient with atrial septal aneurysm and 1 patient with aortic valve pro-

lapse.

In the 152 patients with no cardiac disease, TEE identified 18 patients with patent foramen
ovale, 15 patients with arotic atheroma, 7 patients with atrial septal aneurysm, 7 patients with
spontancous echo contrast, 4 patients with aortic valve prolapse, 1 patient with mitral valve pro-

lapse and 1 patient LA thrombi.

Conclusion : TEE was very useful method in investigating potential intracardiac source of
cerebral emboli. Thus, the use TEE combined wth TTE in patients with unexplained stroke

should be recommended.

KEY WORDS : Transesophageal echocardiography - Cerebral emboli.
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Table 1. Clinical diagnosis in 215 patients with stroke or
TIAs

cerebral infarction 113(52.5%)
brain stem infarction 9( 4.2%)
cerebellar infarction 10( 4.7%)
cbr. hm. infarction 4( 1.9%)
TIAs 79(36.7%)

215(100%)

cbr. hm. : cerebral hemorrhagic, TlAs : transient ischem-
ic attacks

Table 2. Clinical diagnosis in patients with cardiac ab-
normalities

Valvular heart disease

: MS(6), MSR(3), ASR(1)

MV vegetation(T)
Valve replacement

* MVR(8), AVR(1), DVR(2)
Cardiomyopathy

: DCM(2), HCM(4)
Arrhythmia

: AF(31), PSVT(1)
Ischemic heart disease

: MI(1), Angina(1)
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Table 3. Cardiac abnormalities detected by TEE and TTE
in 201 patients

TEE TTE

Source(-) 107(53.2%) 193(96.0%)
Source(+) 94(46.8%) 8(4.0%)
Aortic atheroma 16(8.0%) 0(0.0%)
ASA 8(4.0%) 0(0.0%)
PFO 20(9.9%) 0(0.0%)
LA sc(+) 23(11.4%) 0(0.0%)
LA thrombi 16(8.0%) 3(1.5%)
LV thrombi 2(1.0%) 2(1.0%)
MVP 4(2.0%) 3(1.5%)
AVP 5(2.5%) 0(0.0%)

TEE : transesophageal echocardiography, TTE : tran-
sthoracic echocardiography, ASA : atrial septal aneu-
rysm, PFO : patent foramen ovale, LA sc : left atrium
spontaneous contrast, LV : left ventricle, MVP : mitral
valve prolapse, AVP : aortic valve prolapse

Fig. 1. Transesophageal echocardiography showing aortic

atheroma(arrow : atheromatous plaques).

Fig. 2. Transesophageal echocardiography showing aortic
septal aneurysm(arrow).
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Fig. 3. Transesophageal echocardiography showing a large
thrombus in the left atrial appendage.

Fig. 4. Transesophageal echocardlography showing patent
foramen ovale(During valsalva maneuver agitated
saline penetrate into interatrial septum(arrow).
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Fig. 5. Results of TEE in 215 patients with stroke or TIA.
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Fig. 6. Results of TTE and TEE in 62 patients with cardiac abnormalities.
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Fig. 7. Results of negative TTE with positive TEE in 62
patients with cardiac abnormalities.
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Fig. 8. Results of TTE and TEE in 153 patients with no cardiac abnormalities.
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Fig. 9. Results of negative TTE with positive TEE in 153
patients with no cardiac abnormalities.
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