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— Abstract—

Enhanced Detection of Intracardiac Sources of Cerebral Emboli by
Transesophageal Echocardiography

Tae Hee Lee, M.D., Yong Won Cho, M.D., Young Choon Park, M.D.

Department of neurology, Keimyung University School of Medicine

Gwon Bae Kim M.D., Kee Sik Kim, M.D.

Department of Internal Medicine, Keimyung University School of Medicine

We studied 73 patients with ischemic stroke (56 patients) and transient ischemic attacks
(17 patients) to evaluate the clinical ellicacy of the two techniques, transthoracic echocar-
diography (TTE) and transesophageal echocardiography (TEE), for detecting potential 1n-
tracardiac sources of cerebral emboli.

Group I (40 cases) patients had no clinical cardiac abnormality, and group I (33
cases) patients had cardiac abnormality upon clinical examination. In group 1, intracar-
diac abnormalities were detected in 5% (2 to 40) with TTE and 37.5% (15 to 40) with
TEE. and 34.2% (13 to 38) with TEE among the patients with normal finding with TTE
which was statistically significant difference. In group I, intracardiac abnormalities were
detected in 21.1% (7 to 33) with TTE and 75.8% (25 to 33) with TEL, and 69.2% (18 to
26) with TEE among the patients with normal finding with TTE.

In comparison of 40 patients with intracardiac source of embolism by echocardiogram
(group A) and 33 patients without cardiac source of embolism (group B), atrial fibrillation
was observed in 12 patients in group A versus 2 in group B (p<0.0l1), mean atrial size

was 41.5mm in group A versus 35.3mm in group B, and left ventricular hypertrophy was
in 10 in group A versus 6 in group B.
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Territories of cerebral arteries in cerebral infarction or TIAs of 40 patients with intra-

cardiac source of embolism showed middle cerebral artery in 32.5%
artery 1in 25% and bilateral or multiple in 12.

0, posterior cerebral

0%.

We concluded that TEE is superior to TTE for detecting potential cardiac sources of

embolism.

g B 2

A} (transthoracic echocardiography;elsl TTE
2 oFgh) Fol AldlE I e, olF HAAIEHA 4l
MY WHEo] 3—8 %(Knophan 7,
1982: Cerebral embolism task force, 1986;Good -'é—:'
1986)2 A zstn o] 7] AR A
aZde] gle @AM E I EHE
o2 &HAH At Robbins &, 1983).
2ol g Ue Aeen e

1

k2]
o] O ‘i‘% 7
AN A
} = (transesophageal echocardiography ;°] &}
EER %)= s2ad #4448 2 gl +
3 B ¢+ Yu, 53 AW F57]

left atrial appendage; ©lst LAAZ @) %2

B a3 BAE 4= 9ol AR AL uAS
Bl ARl wls) vl g ¢S Ao

Z1 Q2 tH(Daniel 5, 1988: Lee %5, 1991:

i

"1

P
nlo

—]

e |
ZE o

w2 o P
o [t

o

Pearson

A A dRde dee 14 4 TTESF TEES)
. TEEe] el&

AT Yagoze A7 237 AT FAY
ol AAF AAE F W, oA, FH
X-H&9g, A2, HANsgEaY e
M) FR Ao e 647 % (566 )2
WAL S (174) =3 ?3&1](%2}4604], 04?} 27

HA 12.59 (2% — 28%_?)01 '1T..54-

O 8]
kel
e ™
in}
ke
o2ad
X

o A3 o7 gl e T
S ARAY PJAF, AN F, AAgdEFY A
e Wao] AL, o]dd oz 43,
ARA S AEA QAL AAE L4 RS
9, A28 e A24483F, 4Aud Fol A+
4%, 2l FEX-A A7 48 (4] F2e
50% °1/3)7F e A5 o R %t ol&
T MW 7|zke] n¥et, 9, nAAYEE, 1L
2 59| 9 @lxto] o] ¥ 7 Mo) WAl )T}l
AL 2499 A H5E 2@ 0dE 5o ¢
slod WA A A A AR A B gt A
A 2| 3% T}

A xLea71= ATSAFY] Ultramark9-2 o] -8-51%1
E’_E] TTE ZAAMA = 2.25 MHz, TEE % AFA = 5.

MHz9] B&F28 A8t 9 1, AAE HA R &
]Gﬂ AAsAt, TEEZAAMA 2% ] %=7k]] =4

=

o #atel Fe BAY F @
= i L ;;]] o] 2 1. Omg ¥ robinul 0.
2mgS BE2 A 308 Aol A FAR st

m, AL st ZHAAFA 8] A] diazepam 2-5Smg

Au ZAlatgity, AT ve L Blel %8
F o]z Az el 291 ofdo] HAsisict



Hauh) gde] fRe AN (=

13} ASA
;r“ U} = ==

o
1), A%%4F(atrial septal aneurysm'
2 2Fgh) e 5 52 WHEE I,
Z7] *r]‘ﬁ]"‘ﬂ z4 A
10ccB =2 Al d g
o| &3l wlA3 F7] W=
I Az Au S =) FALE D R
L/ Oﬂ L}E}‘J o] valsalvatd & 4|38 3}
FQ S-zctele] RS S

A71HE FHojuyw £§E0]

A= 42534 spontaneous echo contrast
(o]e} SECzZF &) #F& #&st i, ASA
= ekl 3 F(bulging out)e] 15mm ©|’¢e]xl

HBE 714 YWol7F 15mm o]} w2 7jZoz &

~ TTE® TEE H&E=2 F4do)| AAsqon,
M-mode, doppler 4283 % 2 color dopplers
o] &3l Ao 37| o]|27] ¥ F=
WA, #AQ HEAS, sERTYPRe AL,

o| Al TR I JFEL] AVE FAAY.
A v} 71FE #AAA o]eky] W o] 55mm ©
dy FAAA FF7] W7d o] 40mm o), AW v
ol 71+ AW WA 40mm ©|dez 39
Ztztel QR1ES SPSSEA =203 Wiyo g

Fig. 1. Transesophageal echocardiogram in patient with
clinical cardiac abnormality.
A : spontaneous echo contrast
B : thrombi in left atrium
LAA :left atrial appendaqe
Ao : aorta
RA : nght atrium
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Fig. 2. Transesophageal echocardiogram of atnal septal
aneurysm, structure that 1s evidence in both four
chamber plane and basal short axis scan.

LA :left atrium
ASA : atnal septal aneurysm
RA : right atrium
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Fig. 3. Results of transthoracic and transesophageal

echocardiography in 73 patients with stroke or
TIAs.

+ : cardiac soruce of embolism identified
— ' no cardiac source of embolism identified
* . significant p<0.05
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Table 1. Cardiac abnormalities detected by TTE and TEE in 73 patients

TTE N
Group — . -
Abnormalities N Abnormalities N
Group | Patent formen ovale 1 Patent foramen ovale 1
(n=40) Atrial septal aneurysm 5
LA/LAA SEC 3
Aortic thrombi 1
Subtotal 1 10
Group |l LA/LAA thrombi 1 LA/LAA thrombi 8
(n=233) Apical dyskinesia 1 Apical dyskinesia 7
MS -+ vegetation 5 MS + vegetation 6
AVP +calcilication 1 AVP +calcification 3
Alnal septal aneurysm 1 Atrial septal sneurysm 3
Prosthetic MV 2 Prosthetic MV %
Mitral valve prolapse ] Mitral valve prolapse 0
LA/LAA SEC 10
Aortic thrombi 6
Patent foramen ovale 3
Abnormal position 1
Subtotal 12 49
Total 13 (17.8%) 59 (80.8%)
Group 1 :no cardiac abnormalities on clincical examination
Group [l : having clinical cardiac abnormalities

LA/LAA :lelt atrium/left atrial appendage, MS : mitral stenosis

MV : mitral valve,

SEC : spotaneous echo contrast

AVP :acrtic valve prolapse
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Characleristics Group A (n=40) _Ll_ri'ip_ﬁ(_l_“ a: 3} p-value
N(‘J.{‘a‘i}) No.(%)

Age (mean =SD yrs) 2+10.23 51.3+947 S ”*1-'1“.3_?_
Atrnial

[ibrillation 12 (30.3) 2(6.1) < 0.0l
Left atrial size

(mean®*SD mm) 41.5+11.30 355641 NS
Left ventricular

hypertrophy 10 (25.0) 6(18.2) N‘j

Group A : cardiac source of embolism by echocardiography
Group B no cardiac source of embolism by echocardiography
¥ NS :not significant
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