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ABSTRACT

Background: Up to 40% of ischemic stroke patients have negative results in their stroke etiologic
workups, being classified as a cryptogenic stroke. In this study, we investigated carotid arteries using
carotid duplex ultrasonography to identify coexisting atherosclerotic change in cryptogenic ischemic
stroke patients. Methods: We consecutively enrolled patients with cryptogenic ischemic stroke ac-
cording to the TOAST classification. Normal controls were obtained at the same period. Carotid du-
plex ultrasonography was performed as a stroke workup. We obtained data about demographics,
classical stroke risk factors, duplex ultrasonography and brain imaging. Intima-media thickness
(IMT) and the character of carotid plaque (thickness, echogenicity) were measured with duplex
ultrasonography. CT or MR angiography was reviewed to check arterial stenosis. Results: A total of
67 cryptogenic stroke patients and 118 normal controls were enrolled. 36 (53.7%) of cryptogenic
stroke patients and 29 (24.6%) of normal controls had carotid plaque. The plaque thickness was
2.8+1.1 and 2.34+0.2 (mm, mean, SD) respectively. Carotid plaque which is located at the parent ar-
tery of the index stroke lesion was observed in 21 patients (31.3%). Among cryptogenic stroke pa-
tients, isoechoic plaque was observed in 23 patients, hypoechoic in 6, mixed in 3, and calcified in 4.
Carotid artery was normal in CT or MR angiography in 27 patients. Among them, 16 (59.2%) patients
had atherosclerotic plaque. Conclusions: About a half of cryptogenic acute ischemic stroke patients
have carotid atherosclerotic plaques. The evaluation of coexisting carotid atherosclerosis with car-
otid duplex ultrasonography seems to be important.

Joumnal of Neurosonology 6(1):6-10, 2014

Key Words: Cryptogenic, Stroke, Carotid atherosclerosis, Ultrasonography

Received March 18, 2014 / Accepted August 29, 2014

Address for corespondence: A-Hyun Cho, MD, PhD
Department of Neurology, Yeouido St. Mary's Hospital, College of Medicine, The Catholic University of Korea, 10 63-ro, Yeongdeungpo-gu, Seoul

150-713, Korea

Tel: +82-2-3779-2433, Fax: +82-2-782-8654, E-mail: ahyun@catholic.ac.kr

* This research was supported by Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by the Ministry
of Education, Science and Technology (No.2012R1A1B5000477).

Journal of Neurosonology 6(1):6-10, 2014



HE Park, et al. Coexisting Carotid Atherosclerosis in Patients with Cryptogenic Ischemic Stroke

o
H1
rlr
IS
N
\
{0
o
EN
>~
W e "
1
=
[0
i

5 2219 30-40% al
A HAFel A Bolazd g Hol7] gho

A Ao s Rt FHAste] o=
o] Aol upeh AT L9150 Fzto] 30% n]vhe
njalAL A E ] F2F HEr) 50% wgtes 7
F o= A AN o R BRE

2] Aol w2 G A FHapoll A AE my
B 2 datoll Al s ok WA Aol K
Fo] flo] & 4= glow nRvA R, A B FAY

HU o i o
9

et oM,

Bl

z3o) wy1Re

2 193 4 ot

Aele] a1 QA g HEF FALIME FOJBHA 9
< FUASA B2l Qs A9 18X e A9E o
Aoz g At o Fe B 4 glong] 4] 3
Aol nAEE N A AR 2o Folg
B 71&ols 2 47149 HEF o] mgol F 5 9
< Ao|r}?

2 Aol A AN R BRE Sl AE
WolF 2SI YES APstel, FEI A FUA
stoll gt 712 24 23S tRat vlaste] Hits)
A} gk
o | e
1 §|-I|Jlk_-|x-|

20079 11E5E 20114 11LE7HA] 24 Aoz 2
AT Qe BAES A%H o2 S25l0], TOAST &
F A A AN A B E oz shglek A%
3H4 Ak AAAARE EIFRE BAHAL HAE AL G4
< 0188 JHAVANFAR AREHDZ UL, 2ol
g% Aot A7 #A, AFEdsduEY 29
Aol Wzt Bate] A9 A7 PR BRGS ABkch
S A@3te] TOAST £7E Addtglon BE F4EL
A5 F2 ST HAE Al WkTh FUF A7)e] A%
A7 NS gdte] AeuolFaantEYESs AY W

Journal of Neurosonology 6(1):6-10, 2014

A5 o|Zx2ulE 48 General electronics 3|A}S]
LOGIQ 7.0 (Milwaukee, WI, USA)S- 0]-83}o] WauF7
(Intima-Media Thickness)?} ZEm o] Zat3.8 24 3s19ct’
WEEAE 2ol S5 BohRo) | om B £ o
% olq ZAsdon | on AR ddom 245
o WSS 27k B EEAE 1 mm ol4kel
W2 Gk Setat dakd 08 A2 0.5 mm o)y
Holpo 28 EE o] vEnhElo) 5% o4kl A4
= Aofaloir. ofl a4 (Echogenicity)-&- 1032 hyperechoic),
SollZA(isoechoic), # o Z4J(hypoechoic) 0.2 LE3) H=
Spglon] WE ARuUo|FETAALE G Ho| FAR
o o8 AIWE AT FAF ATRe HEF HEe] 477} o

Aol ©J8) ThA] BHlE ol

¢

8

o

3. SAHH A

o 3 |
2O i 32 e
M O oun g I op
- T
of
>
ox
2
2y Pﬁ
fot
&
jg N
U
o
=
iy
oM,
=
fot
_|>i
1o

o
by

o
3
N
>
_C|>_1L
2
§3
El
_?L
2
=

worov], nUY, 1AWZ, ey

of I 10 L of 3

QL

2 X

2 G5 9

2

o,

(US)

N

ol

HS

)



Journal of Neurosonology Vol. 6, No. 1, 2014

Table 1. Comparison of demographics and carotid plaques between cryptogenic stroke patients and normal controls

Cryptogenic stroke, Control,

n=67 n=118 R
Age, years (mean, SD) 59.9+13.3 48.0+5.8 <0.0001
Sex, male (n, %) 40 (59.7) 93 (78.8) 0.005
Hypertension (n, %) 36 (53.7) 30 (25.4) <0.0001
Hyperlipidemia (n, %) 37 (55.2) 48 (40.7) 0.056
Diabetes (n, %) 22 (32.8) 6 (5.1) <0.0001
Smoking (n, %) 25 (37.3) 33 (28.0) 0.188
Plaque (n,%) 36 (53.7) 29 (24.6) <0.0001
Plague thickness (mm, mean, SD) 2.841.1 (1.6-5.7) 2.310.2 (1.5-4.7) 0.043
Increased IMT (>1 mm) 10 (14.9) 3(2.5) 0.002

SD; standard deviation, IMT; intima-media thickness.

Table 2. Comparison of characteristics between patients with atherosclerotic plaque and those without among cryptogenic

stroke patients

Plaque
Yes (n=36) No (n=31) P

Age, years (mean, SD) 65.83+12.10 53.06+11.28 <0.0001
Sex, male (n, %) 22 (61.1) 18 (58.1) 0.800
Hypertension (n, %) 23 (63.9) 3(41.9) 0.072
Hyperlipidemia (n, %) 24 (66.7) 3(41.9) 0.042
Diabetes (n, %) 15 (41.7) 7 (22.6) 0.097
Smoking (n, %) 13 (36.1) 2 (38.7) 0.826
Territory (n,%) MCA, or ACA 24 (66.7) 5(48.4) 0.092

PCA 1(2.8) 1(3.2)

Vertebro-basilar 4 (11.1) 11 (35.5)

Multiple 7 (19.4) 4(12.9)
SD; standard deviation, MCA; middle cerebral artery, ACA; anterior cerebral artery, PCA; posterior cerebral artery.
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bilateral corona radiata. There is no significant arterial stenosis on CT angiography (B). Carotid duplex sonography reveals small
ulcerative isoechoic plaque on right bulb (C) and isoechoic palque on left bulb (D).
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