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Clinical Characteristics of Patients with Aortic Plaques
In Acute Ischemic Stroke
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Background: Transesophageal echocardiography (TEE) is a useful tool for evaluating aortic plagues. Several
investigators have reported that the aortic arch atherosclerosisis a potential source of systemic emboli and an
independent risk factor for ischemic stroke. But the clinical characteristics and neuroimaging findings of the
stroke patients with aortic plagues remain unknown. Methods: From Yonsel Stroke Registry, we reviewed 333
consecutive patients with acute ischemic stroke, who underwent both TEE and vascular imaging studies. We ana-
lyzed the risk factor profiles, clinical features, neuroimaging findings, and TEE data of these patients. Based on
the TEE findings, the plagues protruding into the lumen= 4 mm, mobile or ulcerated lesions in the proximal aorta
were defined as complex aortic plagues (CAP). The possible etiologies of stroke were classified into four groups;
CAP only group, potentia cardiac sources of embolism (PCSE) only group, relevant artery atherosclerosis (RAA)
only group, and more than two etiologies or cryptogenic group (uncertain group). Results: Among the 333
patients, aortic plaques were found in 105 (31.5%) patients, Fifty nine patients (17.7%) had the CAP. The patients
with CAP were older (p<0.01) and had more frequent history of cigarette smoking (p=0.01) and ischemic stroke
(p=0.04) than those without. Total cholesterol level was aso higher (p=0.02). The etiologic evauations revealed
CAPonly in 31 (9.3%), PCSE only in 68 (20.4%), RAA only in 59 (17.7%), uncertain mechanism in 175 (52.6%)
patients. The CAP only group less often had cortical dysfunctions (9.7%, p<0.05), but more likely to have a clas-
sic lacunar syndrome (54.8%, <0.01). Less than 1 cm sized lesions were frequently found in CAP only group
(55.6%), when compared with PCSE only (19.4%, p<0.01), RAA only (29.8%, p=0.03), or uncertain group
(25.0%, p<0.01). Conclusions: Aortic plaques were frequently found in acute stroke patients. The CAPs were
closely related with old age, smoking, previous stroke, and hypercholesterolemia. The clinical presentations of
CAP patients were characterized by minor stroke symptoms and small lesion sizes.

(Korean Journal of Stroke 2005;7(2): 165~171)

Key Words Aortic plaques, Transesophageal echocardiography, Acute ischemic stroke

gooo -0 0o
oobOo0o oooo ooo 134 a [l
gobooo ocoobo oooboooo

TEL : 82-2-2228-1600
FAX - 82-2-393-0705 oobO0 ooo 00 oooo0Oo oobo oooo o

E-mail : bilee@yumc.yonsei.ac.kr goooooooooooooodoooooon

- 165 -



Oo0o0o0.000000D0 D00 0000 o0go 10-
2091 0000 0O0O[A]-000 40% 000 OO0
0 00 0000 0000 ooo oo o oofz2,3].
000 000000 (transesophageal echocardiog-
raphy, TEE)O 000 OO0O0O0OO0O OO OO OO
00 000 0000 OO0 o000 O ooE4]ooo
000000000000 0O0OO0OOoOooooooo
000 o0o0ooo ogrs]-

0000 00000 000 0000 oooo oo
000000 ODO00O00O O 000 00 0O oooo.
000 00000 0000 0O 0000 ooooo ™
O 00oOOd[e,7]1, 00000 OO0 OO0 OO0 OO
000 000 000 DOoO0 oo[8].000 oo
000 00,000 00,00000 00O oOOO
000,000 00000,0000,00000000
O 0o0o0.004mm000 OO0 D00 OOO
00000 000000000000 oooo oo
000000000 0o0oo0oo ooEl,ooooo
OO0 000 00 000 0004mm0O00 OO0
11.91/10000,00000 OO OO0 2.93/7100
0000 000 00000 000 000 Oooo oo
00000 00[10].00000 00 0000 ooOo
00 0000 000 OO0 opooo oo O gooog
000 0000 ooooors,11].

O 00000 000 0000000 ooo oo o
00000000000 0oO0oOOoOOO00oOooo
0000000 DO0D0ooo.

g g ob

1.

19941 10000 20001 3000 OO0OO0O OO
000000000 O0ooi100 00000000 o
0 000 0000000 oobo oo 0,00 000
0000 (Yonsei Stroke Registry)[2]0 O OO OO
0O 14721000.0 0 000 0O0O0O0OODO OO0
0000000000 33xy0 0000 oog.

2.

0000 00000 ODOoO0,000, 0000 (total

cholesterol = 220 mg/dl), 00O, 0000 000, O
oo oo ogooob.obdo oboo oo oo
gooboo,bdob obbo ooo,o0b,0o0o4g,
00000, 000 0000 000 opoo,0o00o0
ogooo oo oooooosgnoobooooon
O (pure motor stroke, pure sensory stroke, sen-
sory motor stroke, ataxic hemiparesis,
dysarthria clumsy hand syndrome).

2 2005 11 -

000 0000000 0000 ooo oo ooo
000 00ooo0O,000 00,000000 000
00 00,00000 000000,0000000
00000000 0000 000 o000 odo o
00000000 000 000 ooo.o0 20 0
00000 0000D00,00000 10% 00000
0O 00 000, Hewlett-Packard 5500 OO0 OO
00 5-MHz 00O 000 (multiplane probe)O 00O
O 00000.00 000000 oooooooao,
000 00000 000 000 00 ooo,o00 o
00,000 0,00 00000 0000000 00
000.000 00000000000 000 oOgo
000 0000000 00O ooooOo,o0o0ooo
0000000000000 000 ooo oo ™
OO0 000 000 oOoooOo.ooou0obo ooooo
OO0 00000 0000000000 o000 oo
O0000.000 O0000 O 000 oo oo o
000 0000.GradeODO OO OOO0O OO(minr
imal intimal thickening), Grade 00 OO0 OO
00 OO (severe intimal thickening), Grade 00
4 mm 000 000 00 (protruding plaques <4
mm), Grade 00 4 mmO OO0 OO0 O0O(pro
truding plaques = 4 mm), Grade 00 0000 O
000 00O 000 OO0 (mobile or ulcerated
plaquesi 0 O000O[12]. 0000 OD0OO O 00O O
0 000 0000 (complex aortic plaques, CAP)[
OO0 00000 000 00 ooooo ooooo
Grade 0 00O Grade OO O0OO0O OO ODOO[10].
00000000000 ooooE7gl)oooo
0o00O00d(@@B141)0 0odgoo.oo ooo ooo
000 00O 00000 o000 ooo oo,o00 o
0 00000.0000 000 oooooooo oo
0O 000 000 00000 oo ooo,o0o00 1
cm,0000000,0000,0000000O0
O000D.000 000 000 OO0 Ooddigital
subtraction angiography, 2310) 00 00O0O0O0O
0o0oo@s510)o oooooo boo ooo ooo
000 North American Symptomatic Carotid
Endarterectomy Trial (NASCET) O0O0O0O O0OO0O
0,000 000 Warfarin-Aspirin Symptomatic
Intracranial Disease (WASID) 0000 O0O00O0O0O.
0000 00000 OO0 000 000 ooooo
0000, 0000,0000,0000 O OOOOO
0000 50% 000 000 000 00oopooo.o
OO0 000 Trial of Org 10172 in Acute Stroke
Treatment (TOAST) 0000 OO0 OO0 O OO
OO0 000 000 000 0O 00 0ouo ooo o
O o0[a3].

000 000 00 00000 00000 0og oo

- 166 -



000000 O0o0o0OoO000 0o0o opooo oo
00 000 0000 000 0 000 oooo.oo
000 00000 00 000 (complex aortic
plaque, CAPonly), 00O 000 0000 OO0 O
0 O (potential cardiac sources of embolism only,
PCSEonly), 0000 00000 OO ODOO(rele
vant artery atherosclerosis only, RAA only), 00
000000000 0000 000 000 00 0
O0Cuncertair) 0 0O0O0O.

g 0

1.

g.000oooo

00 00 33310 00 0040 59.#10.81 OO
o0 2270, 00 10e0000.0000 ODOOOO
obobO0 62.5%] 00 O0O0O,0000 00 43.2%,
o0o0 26.4%, 0000 000 23.7%, 0000
22.8%, 0000 13.2% 0 000.

g.ggoobooooad

good oo bbbb b0o0oo0 000 ogg o
OO0 000 000 O D000 000 500 (15.0%)
O ooOo0.0000000 440,000 000 160,
goboovo,000030,000020 0 000.0
ub boggooob ooobo oo bboo oo boda
O 610(18.3%) 0 00O0.000 OOO0O 4200
OO00oO00O00000310,000 000 80
uooo.

0. TOAST OO

0000 3331 0 000 Ooo ooo 181(5.4
%)00 OO0O0O. TOAST OOO large artery
atherorslcerosis 24.6%1 00 000 O00O0OO

lacunar stroke(22.8%), cardioembolism
(17.4%), undetermined due to negative evalua-
tion(17.4%), undetermined two or more cause
(10.2%), other determined(2.1%) 0O 0O0O.

2.

u.ggg ooooo oo

g0 oooodo 00 ooo ooooo bo o
00 1093(31.5%)y 00. 1050 0O 000000 O
oooO0 oo ooOb 150,000 00 840,000
oo 4s00obo.0oo0sel 0 b oo ooog oo
oooboooogo.

O.000 00000000000

000 00000 OO0 1051 O Grade OO 30O
(2.9%), Grade 00 2200 (21.0%), Grade 00 17
0 (16.2%), Grade 00 461 (43.8%), Grade 0 [
170(16.2%)000. 000 OO0 Grade O O
Grade 0 OO0 OO0 OO0 OO 3.2 0.6 mm, 6.0
+20mmO0.Grade 0000 17000 OOOOO
0000000 70,0000009090,00000
000000000000 o000 iAo0oooo.o
000 000 0O OO0 000 ooooo oo ooo
000000092000 000.9200 Grade O O
0 Grade OO O0OQO OO0 OO0 O0OOOO 590
(17.7%)N0000.

O.0000000

oO0ooooOooobooooobs000gooo
oo0o0Dh0 000(e2.3 7.31 vs. 58.4+11.47,
p=0.001), 0000 OO00OD0((B7.6% vs. 40.1%,
p=0.014), 0 00000 OO 0OO0OQO (206.5+
46.9mg/dl vs. 192.0+ 41.4 mg/dl, p=0.02), 0O
OO0 0000 000D (33.9% vs. 21.5%, p=

Table 1. Demographic characteristics of patients with CAP compared without

CAP No CAP Pvalue
(N=59) (N=274)
Age, mean+ SD, years 62.3+ 7.3 58.4+ 114 <0.01
Sex, male 44(74.6) 183(66.8) 0.24
Hypertension 41(69.5) 167(60.9) 0.21
Diabetes mellitus 20(33.9) 68(24.8) 0.15
Smoking 34(57.6) 110(40.1) 0.01
T-Chol, mean+ SD, mg/dL 206.5+ 46.9 192.0+ 414 0.02
Atrial fibrillation 1(1.7) 43(15.7) <0.01
Previous stroke 20(33.9) 59(21.5) 0.04
Coronary artery disease 5(8.5) 32(11.7) 0.47

Numbersin parentheses are percentages.

CAP indicates complex aortic plaques; T-Choal, total cholesterol.
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Table 2. Neurological findings of the study group
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CAP only PCSE only RAA only Uncertain Total

(N=31) (N=68) (N=59) (N=175) (N=333)
Motor weakness 24(77.4) 54(79.4) 40(67.8) 135(77.1) 253(76.0)
Sensory |0ss 11(35.5) 25(36.8) 17(28.8) 59(33.7) 112(33.6)
Ataxia 7(22.6) 9(13.2) 14(23.7) 36(20.6) 66(19.8)
Cortical sign 3(9.7) 29(42.6)* 24(40.7)* 47(26.9)** 103(30.9)
Brainstem sign 3(9.7) 4(5.9) 9(15.3) 12(6.9) 28(8.4)
Classic lacunar syndrome 17(54.8) 12(17.6)* 12(20.3)* 66(37.7) 107(32.1)

* p <0.05 when each group compared with CAP only group by x? test.
* p <0.05 when each group compared with RAA only group by x? test.
CAP indicates complex aortic plagues; PCSE, potential cardiac sources of embolism; RAA, relevant artery atherosclerosis.

Table 3. Lesion size of cerebral infarctions

CAPonly PCSE only RAA only Uncertain Tota
(N=27) (N=67) (N=57) (N=164) (N=315)
<lcm 15(55.6) 13(19.4)* 17(29.8)* 41(25.0)* 86(27.3)
1cmto /2 lobe 11(40.7) 30(44.8) 29(50.9) 105(64.0) 175(55.6)
1/2 lobeto 1 lobe 1(3.7) 19(28.4) 9(15.8) 15(9.1) 44(14.0)
More than 1 lobe 0(0) 5(7.5) 2(35) 3(1.8) 10(3.2)

* p <0.05 when each group compared with CAP only group by X2 test.
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Table 4. Topographic distribution of cerebral infarctions

CAP only PCSE only RAA only Uncertain Total
(N=27) (N=67) (N=57) (N=164) (N=315)
O . Single territory 23(85.2) 60(89.6) 49(86.0) 155(94.5) 287(91.1)
a Carotid 13(48.1) 46(68.7) 33(57.9) 104(63.4) 196(62.2)
AchA 1(3.7) 0(0) 0(0) 2(1.2) 3(1.0
AchAACA 0(0) 1(1.5) 0(0) 3(1.8) 4(1.3)
AchAMCA 12(44.4) 44(65.7) 33(57.9) 98(59.8) 187(59.4)
AchASuperficia 2(7.4) 17(25.4) 10(17.5) 14(8.5)" 43(13.7)
AchADeep 8(29.6) 13(19.4) 11(19.3) 55(33.5)"* 87(27.6)
AchASuperficial+ Deep 2(7.4) 14(20.9) 12(21.1) 29(17.7) 57(18.1)
AchAMultiple anterior 0(0) 1(1.5) 0(0) 1(0.6) 2(0.6)
b. Vertebrobasilar 10(37.0) 16(23.9) 19(33.3) 51(31.1) 96(30.5)
AchAPCA 6(22.2) 5(7.5)* 5(8.8) 16(9.8) 32(10.2)
AchABasilar 3(11.1) 7(10.4) 3(5.3) 14(8.5) 27(8.6)
AchAVA/PICA 1(3.7) 1(1.5) 5(8.8) 14(8.5) 21(6.7)
AchAMultiple posterior 0(0) 3(4.5) 6(10.5) 7(4.3) 16(5.1)
O . Multiple territory 4(14.8) 5(7.5) 2(3.5) 6(3.7)* 17(5.4)
Bilateral anterior 2(7.4) 2(3.0) 0(0) 4(2.4) 8(2.5)
Bilateral PICA 0(0) 0(0) 2(3.5) 0(0) 2(0.6)
Bilateral anterior
and posterior 1(3.7) 2(3.0) 0(0) 1(0.6) 4(1.3)
Unilateral anterior
and posterior 1(3.7) 1(1.5) 0(0) 1(0.6) 3(1.0)
O . Borderzone 0(0) 0(0) 3(5.3) 3(1.8) 6(1.9)

* p <0.05 when each group compared with CAP only group by X test.

" p <0.05 when each group compared with PCSE only group by 2 test.

* p <0.05 when each group compared with RAA only group by x? test.

AchA indicates anterior choroidal artery; ACA, anterior cerebral artery; MCA, middle cerebral artery; PCA, posterior cerebral
artery; VA, vertebral artery; PICA, posterior inferior cerebellar artery.

0000 0000 O0DO(able4). 00 OO0 OO
OO0 000000 00 47.9%, 00 45.4%, 00O
6.7%100.CAPonly D000 OO 48.1%, 00O
40.7%, 00 11.1%] 00O OO OO0 OO0OO0.000
000 00000 9.2%10 00O PCSEonly OO
0 19.4%0 00 OD0OD0OO0O,CAPonly 0000
3.7%1 0O 0O0O0O0O.

g 0

195100 0000 000 b0 0ogo obooo
oodbo ob0oo Oobb0O oooo,b0000 bogo
OO0 0O 0O00O0O0O000DO0D o0oo0ogd4a), o
o0 oob0o oob ooobo ooobo ooboo o
O0oOO0o0oDOOoO0oobooboooogras].

O 0000000000 3330 0 1091(31.5%)
o0 oobO 0oobo oooobooo,obooo ogo
0 oobO 000 0O ooo oobog s90
(A7.7%)Y 0 O0ODOO0.00000 DOO0O OO0
000000000 21-55%] 000 00[8,15], O
gboooooboooooboob.obob obobboo O

0 000 00,000 0000000 000 000
000[16],0 00000 0000000 000 OO
00000000000,

000 00000 00 0000 00 000 000
000 000 000 0000 00000 0 0000
0 00 000.0000 00000 00000 040,
0000 000 000 00000 00 0000 00
0 00000 000000 000 0000 000
00 0000 00,00000[17]100 000 OO
000 0000.000 000000000000
000 000 00 0000 0000 0000 000
00 000 0000 00000 0000 000 00
00000 0 0000[10].

00000 00000 000000000 54.8%
00 0000 0000 0000 0000 9.79% 0
000 000 000.0000000 000000
0 0000,00000 00 000 000 0000
000.00 0000000 0000000000
0000 0000000000000 0000 00
0 0O000,00 OO0 00000 OO0 000
55.60600 1cm 000 OO0 0OOO0.000 OO

- 169 -



oo0O 00 0oobO oboboobo ooobo oob o
ub 00 0 oodooob oubo ob oo booo
00000 00[18]. Kazui OO OOOO OOO
200400 00 000 00000 OO0, 00 ogo
ggoog ooo,ood0 oo goooo oooo
oooobooOOoboOop@e). oo oobooooooo b
OO0 22%(8/36)10 000 ODOO0O0O OOOOO
8.3%(3/36) OO OO0 ODODOODO O0ODOO O0Od
oogdf[z0]. 0O 0OOoDO OO OO0OOOO
32.1%(107)00 0000 0000 D000 000
0,0 000 15.8%(17)0 OO0 000 Ooooo
oo0ooobo.b0o0obbooo oo bboooboDbo
ubododbdodoodoo,bobbo bo o oboboo
000 000 obobO00o oobb oorR11.0cogo
000000000 0o0o,00b000 oobo o
ub ooo ogo oooo,oboo oooo ooo
oo oooo ooobb 000 ooooo ooo
o000 00000 booobo.obo ooooo o
g oooo oooo o000 oog go,o0o0o00
gobO O0obO0 oooo oboo ooooo, oo, o
udud oddo oo oo oo oL ooadaa
ggog bbb oooob oooo boooo, oo,
oobO ooobo oo 0o oob booob ooo
00000000 0o0OdR2).co0o000o00oo,
gooooobobobb boooooo bbobb bbb o
oooooog.

oo oboobobooooooob.o
U0 oo ooooo boo ooobobo bbb o
0o00oooooboboboooooooobobbo oo
o000 0O0[@z2).00c00ooooooogoo o
gob oo o0oobooo bbb ooo boo ooo
Uuddooooob,bobob oogooao o
gboooooooobbobobbb ooooogo o
OO0 oOO00DO00R3].000000 000000
ub oobo oobobb 000 ooooo booo booo
oo ob obb 0obob 0bbb 000og ooo
oo00b0 00 oobO0 oob OO0 Oo0obo oooo
0000 DO0[24].0 00 OO0 OO OO0D OO0
U0 0b00o0og g ooooobob oo oo oog
000 00[7], 00000 OO0 O0O0O0 OOOO
gooobObO ooo oo o bbb oooooobooo
U 000 obooobO 0 oob oooo.o0 ooo
U odooodo o ooo bbb oooob oo o
0oboboboobooooboboooobbooo
oooOOo o000 oobobo ooob oooo ooo
oo0ooOooooOooooooOgboooDooorzs].
goobboooboooooooooboooo,ooon
oOob00ooooOoobOob0oo0obO0O0o0oooobo oo
U ooobooobb ooo.obob ooobobob ba

2 2005 11 -

0000oO0o0O0o000o0o0DOdooo boo ooo
000 Yonsei Stroke Registry 100000 OO 0O
21.5% 0 0000000[2], 0 00 00 OO 333
00 22.8%] 000000 00O O O O0OOO OO
0000 00000 00000000000 oooo
(p=0.67). 00,000 0000 O Grade O 0O0O
000 000 000 00obO OO ooo ooooo
Oo00ooooo,4mmO00 000 0000 OOO
O 0000 00000 0o00.0 o0 Oooo oog
000000000000 0DoDoo oooo.o
0,00 0000 0000000000 Oooooo
00000000 o0oooooooooo.

O 0000000 DO0DO0O0 OO0 OooO oooo
000 000 000O00.0 D00 goooo oo
000 00 0000 00 OoDOO0 oooog,ooo
000 000.000 00000 OO o0oo ooo
00 00000 OO0 00O Ooo0 oog g oog,
000 000 000 000 0000 o000 ooo
[26], 000 OOO0ODO OO ODOO0O OO0 O 0O
0O0000dOo0ooOoOo0ooDOoDpOoDpoogoo.

REFERENCES

1. Cerebral Embolism Task Force. Cardiogenic brain
embolism. The second report of the Cerebral Embolism
Task Force. Arch Neurol 1989;46:727-743.

2. Lee Bl, Nam HS, Heo JH, Kim DI. Yonsei Stroke
Registry. Analysis of 1,000 patients with acute cerebral
infarctions. Cerebrovasc Dis2001;12:145-151.

3. Sacco RL, Ellenberg JH, Mohr JP, Tatemichi TK, Hier
DB, Price TR, Wolf PA. Infarcts of undetermined
cause: the NINCDS Stroke Data Bank. Ann Neurol
1989;25:382-390.

4 O000O,000,000,000,000,000,0
00,000,000,000.000 000 00
0 0000 Transesophageal Echocardiographyd O
00.00000000 1991;9:397-404.

5. Daniel WG, Nellessen U, Schroder E, Nonnast-Daniel
B, Bednarski P, Nikutta P, Lichtlen PR. Left atrial
spontaneous echo contrast in mitral valve disease: an
indicator for an increased thromboembolic risk. J Am
Coll Cardiol 1988;11:1204-1211.

6. Tribouilloy C, Peltier M, Colas L, RidaZ, Rey JL,
Lesbre JP. Multiplane transoesophageal echocardio-
graphic absence of thoracic aortic plaque is a powerful
predictor for absence of significant coronary artery dis-
ease in valvular patients, even in the elderly. A large
prospective study. Eur Heart J 1997;18:1478-1483.

7. Fazio GP, Redberg RF, Winslow T, Schiller NB.
Transesophageal echocardiographically detected ather-
osclerotic aortic plaque is a marker for coronary artery

-170 -



10.

11

12.

13.

14.

15.

16.

disease. J Am Coll Cardiol 1993;21:144-150.

Jones EF, Kalman JM, Calafiore P, Tonkin AM,
Donnan GA. Proximal aortic atheroma. An indepen-
dent risk factor for cerebral ischemia. Stroke 1995;
26:218-224.

Amarenco P, Cohen A, Tzourio C, Bertrand B,
Hommel M, Besson G, Chauvel C, Touboul PJ,
Bousser MG. Atheroscleratic disease of the aortic arch
and the risk of ischemic stroke. N Engl J Med 1994;
331:1474-1479.

The French Study of Aortic Plagues in Stroke Group.
Atherosclerotic disease of the aortic arch as arisk fac-
tor for recurrent ischemic stroke. N Engl J Med
1996;334:1216-1221.

Stone DA, Hawke MW, LaMonte M, Kittner SJ,
Acosta J, Corretti M, Sample C, Price TR, Plotnick
GD. Ulcerated atherosclerotic plagues in the thoracic
aorta are associated with cryptogenic stroke: a multi-
plane transesophageal echocardiographic study. Am
Heart J 1995;130:105-108.

Montgomery DH, Ververis JJ, McGorisk G, Frohwein
S, Martin RP, Taylor WR. Natural history of severe
atheromatous disease of the thoracic aorta: a trans-
esophageal echocardiographic study. J Am Coll
Cardiol 1996;27:95-101.

Adams HP, Jr., Bendixen BH, Kappelle LJ, Biller J,
Love BB, Gordon DL, Marsh EE, 3rd. Classification of
subtype of acute ischemic stroke. Definitions for usein
amulticenter clinical trial. TOAST. Tria of Org 10172
in Acute Stroke Treatment. Stroke 1993;24:35-41.
Winter WJ, Jr. Atheromatous emboli; a cause of cere-
bral infarction; report of two cases. AMA Arch Pathol
1957;64:137-142.

Tunick PA, Kronzon I. Protruding atherosclerotic
plaque in the aortic arch of patients with systemic
embolization: a new finding seen by transesophageal
echocardiography. Am Heart J 1990;120:658-660.
Sadoshima S, Kurozumi T, Tanaka K, Ueda K,
Takeshita M, Hirota Y, Omae T, Uzawa H, Katsuki S.
Cerebra and aortic atherosclerosis in Hisayama, Japan.
Atherosclerosis 1980;36:117-126.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

-171 -

Geraci A, Weinberger J. Natural history of aortic arch
atherosclerotic plague. Neurology 2000;54:749-751.
Ezzeddine MA, Primavera JM, Rosand J, Hedley-
Whyte ET, Rordorf G. Clinical characteristics of
pathologically proved cholesterol emboli to the brain.
Neurology 2000;54:1681-1683.

Kazui S, Levi CR, Jones EF, Quang L, Calafiore P,
Donnan GA. Risk factors for lacunar stroke: a case-
control transesophageal echcardiographic study.
Neurology 2000;54:1385-1387.
goo,ooo,ooo,bboo,b0oo,ooo.a
goooo oo obobbb ooooo og
0000 0oo.0ooobooono 1996;14:331-
337.

Gan R, Sacco RL, Kargman DE, Roberts JK, Boden-
Albala B, Gu Q. Testing the validity of the lacunar
hypothesis: the Northern Manhattan Stroke Study
experience. Neurology 1997;48:1204-1211.

Sen S, Wu K, McNamara R, Lima J, Piantadosi S,
Oppenheimer SM. Distribution, severity and risk fac-
tors for aortic atherosclerosis in cerebral ischemia.
Cerebrovasc Dis 2000;10:102-109.

Hilton TC, Menke D, Blackshear JL. Variable effect of
anticoagulation in the treatment of severe protruding
atherosclerotic aortic debris. Am Heart J 1994;127:
1645-1647.

Dressler FA, Craig WR, Castello R, Labovitz AJ.
Mobile aortic atheroma and systemic emboli: efficacy
of anticoagulation and influence of plague morphology
on recurrent stroke. J Am Coll Cardiol 1998;31:134-
138.

Sato Y, Takei H, Katsumata N, Matsumoto N,
Akiyama H, Narumiya T, Saito F, Kurumatani H,
Sakamaki T, Kanmatsuse K. Transesophageal echocar-
diographically detected atherosclerotic aortic debris in
a patient with systemic embolism following coronary
angiography. Heart Vessels 1995;10:167-169.

Tunick PA, Rosenzweig BP, Katz ES, Freedberg RS,
Perez JL, Kronzon |. High risk for vascular eventsin
patients with protruding aortic atheromas: a prospec-
tive study. J Am Coll Cardiol 1994;23:1085-1090.



