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9 1. Classification of lesion pattern on diffusion-weighted imaging. (A)
small single cortical lesion, (B) large single cortical lesion, (C) single
subcortical lesion, (D) multiple lesions in one vascular territory without
subcortical lesion — confluent and additional, (E) multiple lesions in one
vascular territory without subcortical lesion — small scattered, (F) multiple
lesions in one vascular territory with subcortical lesion, (G) multiple lesions in

multiple vascular territories.
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L. B3&Ae 43

20061 19H-E 20081 129 Afo] ARk wde] ¢ st
WA = A W Al k= 19589 o|glon, 1 ol A
AAE AzoaAAS A3 k1= 8787 (44.8%) 02tk o] =}
SolA AdA HF P A 589, dAGHAEE W 688 2
Sk %= MRI AAME At 32 62 AlLlshalh. =74 4]

Bae 710 BHsy] YEAY AN olge 91g A

el Ak 2717 (14.5%) 01 At (Figure 2). ©] 3k} ol A
127(47%)78 ¢ #A7F 2 e S4ASE 7HA AL AAIL(LAAT),
80(30%)™ 2] A7k a191dl A9l MAhAE 7HA AL AATHCEL).
Sgien 5378 64(24%) ] Aol A B E A THCAPD).
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Acute ischemic stroke (n=1958)

» Not performed TEE (n=1080)

Acute ischemic stroke with TEE (n=878)

« TIA (n=58)
* Thrombolysis therapy (n=68)
+ No DWI (n=6)

Patients with relevant lesion on DWI (n=746)

* More than two cause : 182

* Other determined etiology : 20
* Small vessel occlusion : 65

* Negative evaluation : 135

* Medium risk PCSE : 73

Acute ischemic stroke with single etiology (h=271)

CAP only (n=64)

LAA (n=127)

High risk PCSE (n=80)

13 2. Patient inclusion.
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2. AT VA EATH HBA APAR

gAte] vol= CAP(67 £9)¥ CEw(66 £10)¢] LAA (61
+13) Btk BAtHp <0.001). ¥ E3x+= @At vl &o] CAP, LAA
oA CET Rt} Eokou FAA 2ol fA31th (Table 1).

HYP gk 93 A= daro]l CAPT(42%)3% LAAT(40%)°]
CE®(20%) Xt} 2814 % @okthp <0.004). Ache] EAo|E &
Y 28 E(p=0.003), A Hp=0.012), AL%= =]t
ZY 28 E(p=0.004)2 LAATZ CAPTolA CETRU #9kar,
U T Ak YA ES CETAlA Hthp <0.001). 1 9] A4,

ot g, 3EIGe Al w9 a7 gidth 4 Fd e
ToE vl= 9 B HEF % (National Institute of
Health Stroke Scale, NIHSS) H4=+= Al oA =Fol7} gl 4d
3UA 2] NIHSS 4=+ CAP+o] LAAT¥} CE*oll H]3j
ok tH(p=0.021).
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3£ 1. Demographics characteristics, risk factors, and stroke severity.

CAP LAA CE P
(n=64) (n=127) (n=80)
Age, year 67 +9 61 +13 66 +10 <0.001
Sex (men) 45 (70) 77 (61) 47 (59) 0.312
Risk factors
Hypertension 53 (83) 99 (78) 63 (79) 0.727
Diabetes mellitus 27 (42) 51 (40) 16 (20) 0.004
Cigarette smoking 31 (48) 53 (42) 26 (33) 0.144
Laboratory findings
Total cholesterol, mg/dl 178 £40 182 +43 164 +26 0.003
Triglyceride, mg/dl 132 +62 149 +116 109 +68 0.012
HDL-C, mg/dl 42 +11 44 +10 49 +14 <0.001
LDL-C, mg/dl 116 +38 123 +42 104 27 0.004
Fasting sugar, 118 52 120 47 106 30 0.062
NIHSS score
On admission 2[1-4.75] 3[1-6] 2[1-6.75] 0.453
Hospital day 3 1[0-3] 2[1-5] 2[1-4] 0.021

Values are expressed as number of subjects (%), mean + SD, or median

[interquartile range]

CAP, Complex aortic atheroma; LAA, Large artery atherosclerosis; CE,
cardioembolism; HDL-C, high-density lipoprotein cholesterol; LDL-C,
low-density lipoprotein cholesterol; NIHSS, National Institute of Health Stroke

Scale
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3 2. Location and morphology of complex aortic atheroma.

Ascending aorta  Aortic arch

Morphology
Calcification 4 26
Ulceration 4 28
Mobile plaque 0 2
No ulceration or mobile plaque 5 29
Total 9 57

18
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(%)

37 (29.1)

17 (26.6)

82 (64.6) 53 (66.3)

33 (51.6)

CAP LAA CE

B Multiple U Single subcortical  ® Single cortical

713 3. Lesion pattern of complex aortic plaques, large artery

atherosclerosis, and cardioembolism groups.
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3 3. Lesion pattern of infarctions on diffusion-weighted imaging between

groups.
CAP LAA CE P
(n=64) (n=127) (n=80)
Single lesion 31(48.4) 45(35.4) 27 (33.8)
Single cortical 14 (21.9) 8(6.3) 19 (23.8)
1) Small 12 (18.8) 1(0.8) 4 (5) <0.001
2) Large 2(3.1) 7 (5.5) 15 (18.8) 0.001
Single subcortical 17 (26.6) 37(29.1) 8(10) 0.004
Multiple lesions in one vascular territory 23 (35.9) 82 (64.6) 31 (38.8)
Without subcortical lesion 19 (29.7) 45 (35.4) 25(31.3)
1) Confluent and additional 8 (12.5) 36 (28.3) 15(18.8) 0.032
2) Small scattered 11(17.2)  9(7.1) 10 (12.5) 0.098
With subcortical lesion 4 (6.3) 37(29.1) 6(7.5) <0.001
Multiple lesions in multiple vascular 10 (15.6) 0(0) 22 (27.5) <0.001

territories

CAP, complex aortic plaque; LAA, large artery atherosclerosis; CE,

cardioembolism
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7}. Complex aortic plaque ¥ 3} large artery atherosclerosis 72

H|
THAsd HWel 1A LAAT Y vugls o ©d d3ed o
W oA WS CAPW(35.9%) Xt LAAT(64.6%)°1 A T o]

6
T AHp <0.001). ¥H4, oy AP S Ak thtd
2 CAP(15.6%) A%t #H25 et

A2 01 =73 9SS Table 40 AA8F . CAPT ¥ LAA
T & Fds Wis wol: A9 Hslglon, v vF
B el 49 CAPwellA =717F A4vH(18.8% o 0.8%, p <0.001).
G g oA thdy BHE HolE A9 LAAT A
s Wwo]l Fukel A7k BAdrhp <0.001). @4
22 37 Wwo] LAAT | vlafA &3t (17.2% o) 7.1%, p =
0.031). HFd LAA oA WEoe] thity ojwA §3 s =
P Hole A7 &3 thp = 0.014)(Figure 4). o1&

k:

L CAPT oM RE B2 H A (p
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3 4. Comparison of lesion pattern on diffusion-weighted imaging between

complex aortic plaque and large artery atherosclerosis groups.
CAP LAA

n=64 n=127 P
Single lesion
Single cortical
1) Small 12(18.8)  1(0.8) <0.001
2) Large 2(3.1) 7 (5.5) 0.72
Single subcortical 17 (26.6) 37 (29.1) 0.71
Multiple lesions in one vascular territory
Without subcortical lesion
1) Confluent and additional 8(125) 36(28.3) 0.014
2) Small scattered 11 (17.2) 9(7.1) 0.031
With subcortical lesion 4 (6.3) 37 (29.1) <0.001
Multiple lesions in multiple vascular
10 (15.6) 0(0) <0.001

territories

CAP, complex aortic plaque; LAA, large artery atherosclerosis;

23



100%

90%
o Confluent and
80% additional

70%
60%
50%
40%

Confluent and
additional

30% Small scattered
20%

10%
0%

Small scattered

CAP LAA

19 4. Lesion pattern of complex aortic plaques and large artery

atherosclerosis groups. Among the patients who have multiple lesions in one
vascular territory without subcortical lesion, small scattered lesions were more
frequently found in CAP group, whereas confluent and additional lesions were

more frequently found in LAA group.
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Y. Complex aortic plaquew 3} cardioembolismv¢] H] 1L

2o AAA Wl 714 CEF3 CAPTE AlF-2 91 w4

5
ol gk AfolE wolA ektth (p =0.089). @ W& Wol= A5
CAP oA & v dsl Wo] CE ol vla|A 3R tH26.6

S
o
R

) 10.0%, p = 0.009). CAP< @< ¥ WWe] 3¢ CE
vl sl A717F ZtH18.8% W 5.0%, p = 0.009). @2 d3Hod o 9

chbyg gee wsd REE B9
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3 5. Comparison of lesion pattern on diffusion-weighted imaging between

complex aortic plaques and cardioembolism groups.

CAP CE
n=64 n=80 P
Single lesion
Single cortical
1) Small 12 (18.8) 4 (5) 0.009
2) Large 2(3.) 15 (18.8) 0.004
Single subcortical 17 (26.6) 8 (10) 0.009
Multiple lesions in one vascular territory
Without subcortical lesion
1) Confluent and additional 8 (12.5) 15 (18.8) 0.309
2) Small scattered 11 (17.2) 10 (12.5) 0.569
With subcortical lesion 4 (6.3) 6 (7.5) 1

Multiple lesions in multiple vascular
o 10 (15.6) 22 (27.5) 0.089
territories

CAP, complex aortic plaque; CE, cardioembolism
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ot H73 e 7], R A,

H7g Mol A7) CAPTH(1.3ml, IQR 0.4-4)°] LAAT (5.4 ml, IQR
1.3-32)°] 1} CEx*(4.6 ml, IQR 1-30)X.t} 2] ] th(p <0.001). o &
daed oo WS Woli= CAPE I CETolA HHA AF2
TS TH CAPw2 Bt X457} 0.29% CEw-<] 0.81¢] M]3l YolA,
CEx-9] WwWo] CAPT R} H|tJ Ao = FxrE o] gIATHp =0.001).
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ABSTRACT

Characteristics of infarction pattern and mechanisms of stroke in

patients with complex aortic atheroma

Seung Woo Kim

Department of Neurology

The Graduate School, Yonsei University

(Directed by Professor Hyo Suk Nam)

Although aortic atheroma is a well-known risk factor of ischemic
stroke, little is known about the pathomechanism that aortic atheroma cause
infarction. It is uncertain whether ischemic stroke is directly caused by
thromboembolism generated from aortic atheroma or whether ischemic stroke is
caused by systemic atherosclerosis with aortic atheroma serving merely as an
indicator of systemic atherosclerosis. The purpose of the study is to evaluate the
mechanism and radiologic characteristics in patients with complex aortic plaque
which was detected by using transesophageal echocardiography (TEE).

We performed a retrospective analysis of 271 ischemic stroke patients
who were supposed to have single thromboembolic etiology and underwent
TEE from January 2006 through December 2008. 64 (24%) had complex aortic
plague with no other likely etiology (CAP group), 127 (47%) had large artery

atherosclerosis without complex aortic plaque in TEE (LAA group), and 80
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(30%) had high risk potential cardiac source of embolism (CE group) as
thromboembolic sources.

The mean age of CAP (6749) and CE group (66 £10) was older than
that of LAA group (6113, p <0.001). CAP (42%) and LAA (40%) groups
tended to have more diabetes mellitus than CE group (20%, p = 0.004). Total
cholesterol (p=0.003), triglyceride (p=0.012), and LDL-cholesterol (p=0.004)
were higher in CAP and LAA group compared to CE group, whereas
HDL-cholesterol was higher in CE group (p <0.001). NIHSS score on the day
of admission was not significantly different between three groups, but the score
on 3" day of admission was lower in CAP group than LAA and CE group
(p=0.021).

Most frequent diffusion-weighted imaging lesion pattern in CAP group
was single subcortical lesion (26.6%), followed by small single cortical lesion
(18.8%) and small scattered lesion distributed in single vascular territory
(17.2%). In case of single cortical lesion, small lesions (18.8%) were six-times
more frequently observed than large lesions (3.1%).

When compared to lesion pattern of LAA group which has
atherosclerotic etiology, single subcortical lesions were frequently observed in
both groups. However, small single cortical lesion and multiple lesions in
multiple vascular territories were more frequently observed in CAP group
(18.8%, 15.6%) than LAA group (0.8%, 0%). When compared to CE group
which has embolic etiology, there were no significant difference between CAP
and CE group in terms of lesion number and number of involved vascular
territories. However, single subcortical lesion was more frequent in CAP group
(26.6%) than CE group (10%).

These findings suggest CAP group shares similar vascular risk factors
with LAA group. However, in terms of lesion pattern, CAP group shows the
characteristics of both LAA and CE group. This suggests that complex aortic

plaque serves as both indirect marker of systemic atherosclerosis and direct
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source of thromboembolism.

Key Words : aortic atheroma, transesophageal echocardiography, ischemic

stroke
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