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Usefulness of Carotid Plaque and Intima-Media Thickness Measurement
in Patients with Acute Ischemic Stroke
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ABSTRACT

Background: Patients with risk factors for atherosclerosis is prone to develop carotid plaque or
increased intima-media thickness (IMT). We explored the association of carotid plaque, athero-
sclerotic risk factors, frequency of large artery atherosclerosis (LAA) stroke mechanism, and IMT in
acute ischemic stroke patients. Methods: From November 2005 to March 2008, total 633 acute
ischemic stroke patients, who were examined with a carotid sonography, were enrolled. The
atherosclerotic risk factors and number of plaque, maximum plaque size, and maximum IMT were
compared. Results: Of the 633 patients, 496 (78.3%) had one or more carotid plaques [median 2,
interquartile range (IQR) 2-5]. Patients with carotid plaques were older (p<0.001), male predominance
(p=0.014), more frequent history of hypertension (p<0.001), diabetes (p<0.001), higher Framingham
Stroke Risk Score (14.1+4.5 vs. 10.3t4.6, p<0.001), and increased IMT (0.9940.16 vs. 0.87+0.24,
p<0.001) than patients without carotid plague. Comparing other subtypes of stroke classification,
LAA were more frequently found in higher quartiles of number of plaques (p=0.005), or maximum
plague size (p=0.016) but IMT had no significant difference (p=0.214). Conclusions: Carotid plaques
were associated with atherosclerotic risk factors, and LAA of stroke classification. Either carotid
plaque distribution (number) or severity (maximal thickness) in carotid sonography might be used as
a predictor of atherothrombotic infarction in patients with acute ischemic stroke. Joumal of
Neurosonology 2(1):19-26, 2010

Key Words: Carotid plaque, Intima-media thickness, Carotid sonography, Atherosclerosis, Ischemic
stroke

Received May 19, 2010 / Accepted September 1, 2010

Address for correspondence: Hyo Suk Nam, MD, PhD
Department of Neurology, Yonsei University College of Medicine, 250 Seongsan-no, Seodaemun-gu, Seoul 120-752, Korea
Tel: +82-2-2228-1617, Fax: +82-2-393-0705, E-mail: hsnam@yuhs.ac

Acknowledgement: O|

oo

[y

20094 HE(DKYS|S)0| MOR SHRRITRITIO| XIS ot S84l ¢172/(2009-0069165).

Journal of Neurosonology 2(1):19-26, 2010 19



Journal of Neurosonology Vol. 2, No. 1, 2010

1M

24174 S atherosclerosis) 7} 21 3) =]
=g, 7214 =W 2o MR 32y

- = O = _-(?:
BT Fe SHFORN Y BH Y B 5

[

ek SHAIRE @EATE & 5 Sl HAR S 2= g2l
7171 A AN HAE e Aehe] S =E At 3
7k 4= Qick vl Sl e S4TSR
(carotid plaque)®} U]Z2}5=7(Intima-Media thickness, IMT)
7} ook A% 28wz ARelstel adow
WS B4 - A4S B opel, o] ofg AP
PRssto] HlaAY FAASE A S Qs GHol
Tk ole] iz IMT2} w4122 Agh Al g o

NAT A FFAA} Ao rku Bushele’ 4
B SUTALE ST 248 WA 231
AEE £AOR IMTHL 24o] golshiu F4 ¥4
B ol 22 191Y T hYOE o AP ¥R ¢
sirt
AT

B ATE B4 AN S, Y Zy et
HPASS doban, vlslaly ZAHRE ekl AE
B FAASRI IMTS] §84€ vlustig Gk

A =& glo]ElHo]A(Yonsei Stroke Registry, YSR):=
S84 HEF A 3 7Y ool gt SRS A
O = 3k MRSl A} HlojEHo] AR Q1A £, k|

250 9P, P, BAEA 24T AR K o
T2 71=sta ek’

20059 11-€-7E 2008 3H7HA] S A 7 ofufel]
AdSHY Se 2 ol iedste] YSRol SAlE gt
= 149270190tk ©] % CT Zgolk MRI HAE 53
A AN o] FolE A= 1,343 o]t AlelA]
Ae] glo] AW A= 4377, 7 F o] &xle]
H = At 50% o] u A4 Fzho] Y b= 1731,
AU 2EE NS AT #2287, Fuuteel e

HIZAASE B 3793 B FALE Al ke 15
o] BA1E TR & 83992 AT ALk A
A 6533 Bt ARH YL, oI5 F AFH FAAe
TolL} IMTS 24514 23t 2099 SA2 Aol 633
go| $4E o= sherk

2. e

21 A5 Z4A st

5 2R 39 Mz 419 S707] 475 Banode
ultrasonography (Accuvix XQ, Medison Co., Ltd. Seoul, Korea)S
olg3to] 4B UAFHANA AT TS
Fo}91E 57l AEOIA, AASILA sl Ao v
oz B9 el o)A AR AT} YA
27| APt AALSIE 78-s ] S5/4378 82 Mannheim consensus
2 upeko & 0ha} o] Bolohrt’ A, S arterial
lumen) 922 %4 0.5 mm ©]4 EEO]'IC e, 54, =9
Y=g =Al 1t 50% o)A TAL HH, A, ok 9_]1:]—
AARE W5 47 Aole] S 15 mm o]l
e A% FaAshpoR Hostdch FAE 9

FE FAEY U WHBue] SyTsiee) A5g o
b, @ 70 olafe] Zasate] ol B2 A
PAso] Qs o Aolsielrk FAskao] o)
21 A9 71 T ZA7 ] Flmaximal plaque
thickness) & =73}4th

O

il

Oy

N O x
;H)« rolr -
(K of

N
=1
[¢]

ol

2.2. Y =9 EA|(Intima-Media thickness, IMT)

IMTE S 251 71712 olotel 25 25
UAKE St TR, 2] A2 Tntima Scope 22 9o]
(MediaCross, Tokyo, Japan)g ol a3ttt LA 01 i
< AA, T735He 231t %‘E}ﬂongltumnal) ol
0] Al SEZ(double line pattern)S Erolsh Zuhojul 74
A ek 250 Bash e B elof
=gt B4, TRolAl W 2 B val)ol 4] 2
Ao gl BololA] = s} ek A, A7) o=

29 27BN M7} Sz 44 QS B the ol
Intima Scope £:ZE¢Jo]= EEﬁW A5 =T, Fa
10 mm o]4Fe] 70| QI&H o IMTE 2gelo] 2
k& FatsltiFig 1.0 A, 3¢ F73%

e} IMTS] BRAE s o] Zef IMT %

=

23. AR 719 AA=St AR YN AR

5 9ol GARpE 47 B Avl BYdoR B

AAFO| B AR AEL o] L5l0] AEm 2AMA ST £2}
£ 543F31aL, Intima Scope AL E Q]S 0]-§-5fo] Xt}
IMTE 2%3}0] AARAF 7+9] 2 %] % (inter-observer)$} 7

AR W 9] U 2] % (intra-observer) S 513t

24. WEF 99 AR
QA A2 YSROIA BlolE S 2. tol, 4,

20 Journal of Neurosonology 2(1):19-26, 2010



JJ Lee, et al. Usefulness of Carotid Plaque and Intima-Media Thickness Measurement in Patients with Acute Ischemic Stroke

-
8
B

Activ_ Referenct:

Modification(R) Image reload(C) Tool D} Measuren

Fig. 1. Carotid plaque in common carotid artery on B-mode ultrasonography (A) and automated measurement of Intima-Media

thickness (IMT) by IntimaScope software (B).
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Table 1. Demographics and clinical characteristics

Plaque (+) Plaque () Total
(n=496) (n=137) (n=633) p-value
Age (yr) meantSD 66+10 55+13 6412 <0.001
Male 318 (64) 72 (52) 390 (62) 0.014
Hypertension 409 (83) 85 (62) 494 (78) <0.001
Diabetes 179 (36) 24 (18) 203 (32) <0.001
Smoking 160 (32) 42 (31) 202 (32) 0.722
Atrial fibrillation 91 (18) 23 (17) 114 (18) 0.674
Previous stroke 110 (22) 12 (9) 122 (19) <0.001
FSRS® 141445 10.3+4.6 13.3+4.8 <0.001
IMT® (mm) 0.9910.16 0.87+0.24 0.97+0.16 <0.001
Initial NIHSS® 4.2+4.9 4.7+5.6 4.3+5.1 0.347
1day NIHSS 3.614.7 3.614.8 3.6+4.7 0.921
Discharge NIHSS 2.6+4.3 24142 2.6+4.3 0.629
2 Framingham Stroke Risk Score, ° Intima-media thickness, ® National Institutes of Health Stroke Scale score.
Table 2. Atherosclerotic risk factors by serologic test
+ —

Pli‘ii‘éé) ) Pl(iil:esé) ) (nzoe;gls) PAEITD
Total cholesterol (mg/dL) 173443 167437 172442 0.149
Triglyceride (mg/dL) 139487 1331104 138191 0.468
HDL® (mg/dL) 44 +11 46+12 44+11 0.206
LDL® (mg/dL) 103438 9434 101£37 0.022
Fasting glucose (mg/dL) 107432 103127 106431 0.195
hsCRP° (mg/L) 6.6+21.2 3.948.4 6.0£19.1 0.043
ESR® (mm/hr) 19.3+20.9 16.0+15.1 18.6+19.8 0.106
WBC? (10%/uL) 8,341+3,630 8,579+2,478 8,392+3,415 0.475
Fibrinogen (mg/dL) 340+103 309+86 333+100 0.004

Values are numbers (%) unless otherwise indicated. ® High density lipoprotein, ®Low density lipoprotein, “High sensitivity C-reactive
peptide, dErythrocyte sedimentation rate, *White blood cell.
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Fig. 2. Correlation between Framingham Stroke Risk Score (FSRS) and number of plaques (A), maximum plaque size (B), and IMT
(C). FSRS was well correlated with number of plaques (r=0.338, p<0.001) (A), maximum plaque size (r=0.143, p<0.001) (B) and

IMT (r=0.316, p<0.001) (C).

Table 3. Distribution of patients with presence of carotid plaques by stroke subtypes

TOAST classification Pzigzzs(;) Pl(iizl:;)_) (n'ioégl:s) p-value

Large artery atherosclerosis (LAA) 122 (25) 26 (19) 148 (23) <0.001

Cardiac embolism (CE) 88 (18) 35 (26) 123 (19)

Small vessel occlusion (SAC) 54 (11) 11 (8) 65 (10)

Other cause (SOD) 4 (0.8) 10 (7.3) 14 (2)

Undetermined cause (UN) 126 (25) 34 (25) 160 (25)

More than two cause (UT) 70 (14) 7 (5) 77 (12)

Transient ischemic attack (TIA) 22 (4) 12 (9) 34 (5)
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Fig. 3. Association between stroke subtype of large artery atherosclerosis (LAA) and carotid plaque burdens; number of plaque (A),
maximum plaque size (B), and maximum IMT (C). Comparing other subtypes, LAA were more frequently found in higher quartiles of
number of plaques (p=0.005), or maximum plaque size (p=0.016). Whereas, IMT had no significant difference (p=0.214).
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