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Atherosclerotic plaque is closely related to occurrence of cardiovascular and cerebrovascular events. It

is very important to access the atherosclerotic plaque stability in early phase for prevention of cardio-cerebral vascular events

and treatment plan.

Many studies have demonstrated that intraplaque neovascularization is associated with plaque stabili-

ty. Intraplaque neovascularization in carotid artery can be detected and assessed by contrast-enhanced ultrasound, which

is a hot research topic in plaque stability field over recent years.

R ML A B0 K 585 0 B Ak, T R 90 50 ok o8 e A
A, Rt i A A e i DL IR S R Sk
JURBRESR ] 48 00 5 0 Ml L A S B A B, dn
IR SR B e i KA L LR BE . 5508 Jk o A
B AL P 5 S 10 i 1L 3 3P B A A 15 B e s 2R
A LA AR ZE A G, I 2 B BEHR BT A 14 (in-
tra-plaque neovascularization , IPN ) 5 3fj Jik 55 # fiff £k
BRI R A A J R BER AR E A O R,
SIPTAL Bl K oo e R A BXE B A A R P , TN B el 2
8 IRURSE , Xt T F0T0877 o i 100 87 1 A 2 R il g i T
FRA T EENE L, BAER EURER A
A ILAE, T A AT AN R E P BB Y i A, T
BREBRA R RS, I % 2y ik ok3 A6 Rl A ) G 6 B A7
SR R I AR Ok B B AR G M B AT R R
Zz—

[UFEHHEI] 2014-04-15
[(BE&TH] wEARHEE S H (2012Y2008)
[{EEE ]

1 HBREREL B RIES

1.1 R EBEAURRNEELZRE

Bl KRR RE AL B 2 Bl DK RE 1 R SRR
BN T] BB O LA ARAE P 1) —FE A, H
RIRHLERIARIE I W 1 22 Fp 2, (0 H F 32 2827 100
SEBIIDKE XGT DA K 2 R4 4 1) — b A8 P s i i i 4
iR R 1 EL R T 40 -5 Sl Dk BE 9 1E
240 M 8 R LA AR R AR it Y RO T
AR DR 2R A0 e I AR s g I B PR
SRR A T BN e A SZ 40 G R 0, 2R 1 2
UL ZRE B R 072 DA R 240 L TR 7 ) 1 3R FRLA 2
A PN R 20 2 35 1) 268 B 20 G &40 e el 5 B 2 - 1
(intercellular adhesion molecule-1,ICAM-1) F/EFHT
KRR T B dn g e m, etk N FAERT R IE A

IR | A58 A AF ST 07 1] S 104588 75 | E-mail i 616914943 @ qq. com, B IA/EZ AR AT, 871, 4%, Wi 1

AR A 0, BF5R 7 1a) R I B 7, E-mail A Jping. zhu@ 163. com,



CN 43-1262/R " [HEahikaiifb A ids 2014 455 22 555 11 1 1185

PSR A G 200 L, 7 e A A8 A I %% T2 R 2R
FIE B IR A, B o 0BR399 20 i ok A At Ak
WENESL JEPER E By, NREUHE— 2D K )i
ARNEFAERE S R FEBES, SR 4E0E T AT WO A
AR S AE A AT A B 20 1M A 45
1.2 MR FR IS P FABEER P # 4 1 & B9 2 X

Bt S Kok A B8 Ab 1) & R, A& Ao =) A R e
DRUZR A5 , I 485 S il /b, 289 /b, DT ik
D BfIRRE SR N T 2Ry BB A 2k i dk AL R
A5 T A F 1a(hypoxia-inducible factor-1a, HIF-1at)
ik B FIHL UL E26 5% AT 1 (E26 trans-
formation-specific 1, Ets-1) & M4 W K 4 K K+
(vascular endothelial growth factor, VEGF) A3k, fi¢
HERTAE ML A8 B, I AT 75 S I B P B A 4
(endothelial progenitor cell, EPC ) # A it il 21 21, fi&
ORI A L A T SRS SR A 1 M B K 2R A
FLIGTR AR Ny 48 2 ks A A A ok AR R S
G 8a o0 1|/ T N I RV, R 2 AR S 57 1=
Moulton %" B 5% & BN B 35 21 ok ok B 1 4k )5 31 P9
FRHT AR IS A0 R AR 3R 1 9 A%, CT R iR R B
AR S 15 RE P N 3 A 1 A AR T HL 5 30 bk
HIREIEAL 4 & A C, Beeuwkes 5517732 I /7 4 fif
DD B AR UE 52 Bl Dk A1 2% 57 1 45 R BE B A 5 2
5855 B DKok A AL BRE B (8 AN 1 25 DDA O
1.3 SHIBEREHMRAFEMERNXR

B KR8 A IR By 08 1 25 2 2 ZUET 2

BT M IS XE R D 68037 A A8 4G i, B 450 B ke

Boy KA, T BUR TR AL | 3l BK-3) bk ke 2 70 %
SRS AN R G IR LA, Sy s ny 2 4%
FRIE AR K IR % ( > 40% B IX38) 55 14 B
Beef HEmg At i RAE AN AR Y By
PR M AE 2 2 B S S B SRR 2 — | TR
Z A V-3 LN M 55 N B 4 B 00 S 4 il 48 e
K GEBVER, HATIE LD 405 1, BB
1M BESRP H A B T 30 2 JE [ B O = B R
20 0 9, S BN R BT OKR, A 0 BE B B OR AR
SEU ) Fleiner %1% 22 AN REAR 9 & 27 AT
AR 8 2550 Dk oA o B Ak i N AT P A ) R B
SEPREH [ BE B P 3 A 145 2 18 AR (intra-plaque neo-
vascularization surface area, IPNSA ) & 0.0033
0.0002/m> ] b JC 4iE Ak 40 ( IPNSA & 0.0025
0.0002/m®) [ BE B A A= 1L 55 85 B (P =
0.008) , UESE T 5y 5 BREH A B £ I A 9 4776 R JBE
SRR 24 R PR & AR 0 B i FE A O, D)

+ H

Hb, Sluimer 251 % BLEKEHR P4 41 i Bh 405 1 ke B 2
178 CD68 | i 475 T K 7 ML N B AR KR 7 A
X, BETE T T B mRNA KCH B (308 L
TR A= I35 R i s 78 1) O JRe 2 T 14 o, ke — 25 3
BT 240 B I 4 0 Ik S A T & AR B R 5B 2
W Z IR AHOCE

2 BEIERRGIIHIL A A LE N E S
EERH
2.1 BRESHERE

P T R R T A A A O (— R R A
A8 735 3 70] ) 300 e T e JOk DAL 0l D) A B R K
] S AR 1] 5 35 4 ~ 10 MHz 928 B4 3k S
SEIA U e B E M e B 03 BT B R 2R AR
TS RITERR DK S LR B0 S, 10058 s 9 AT DL 3l 25 i
[ 5 fall v 32 5 5003 2l Vi A Wl os BE R 2 5 i A
BE R SRR 45 R 3 ik P v R %) AT R AR R T
UM BESR R T 1Y) 15 97 | 1044 28 BRE B i 78 0 7 R
BN RS 3l 18 58 s B A 2 B AR 1A AR A
7T 461 1) BH 7 [ P DU SA R S 2 B BRI BB
AT DLAS 20 (58 s DA B 3858 | e 2 I T
B5R PR X BN U B B B AT IS 4
A, AILEBESR B A 18 A AR S O, R A B
Gt TE S R 7R e R I M B R ST T REER B
B 1G5 50T AR 148 R BE R DG, B B BB ] | A
2l b REH BT R A
2.2 BEEEHNEERFEESH

UTAER B G BF T IR, [ N b2 28 X T
7 T S VE U BB oA A I A YRR BE S B R PR T
PRSI AT, Mz AL 3 ok B S AR B Ay 4 S5 20
UER BREAT 2 E B M, (H X TR S8 3T 43 12
B A AR TR, H A Im R B RECR 3 Rk gk
(1) =401 4y Jolss 2 4 A 3E5E . Coli 2L [15]
55 Giannoni 55" SR F 40 0A PEAN A 75 1 B I BB
BT AR A A BG o A 32, R S He i 1 g R B 5 H
HA e JERF—3,2 AR Z A T
SEARAE , FLAL 22 1o A i A8 % v, G [l 7R B B
R R AL =, (2) =201k 0 2 JoHE 5k 1
G DRI 2 Ay RIB ISR Muller 551 R =
G3 IR 1 5 P BEHR PR A 14, e IR
PEOP IS Z (Al —BURIK 949% NN iX S EAE#H
Y 25 565 K BF 1) 538 B il 28 43 7T (intensity-over-time
curve analysis, ITC) 5 3¢ ; HEUAMF R o 1 435k 2
SrEE L 0 73 B A B2 1 CD34 B, CD34



1186

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 11,2014

1) e 7P FRB A A I A I A A T IR
SR AR AR A AR U 2 R Muller 45
NIyl 7 32 552 A0 08 o3 B BB A O A 1L A8 AT 8
e Y B P RD AT A PR, 5 2 2 0 DDA OG
Akkus 451X 25 15125080 ks R A Ak B E G 45 BT
PR =0 A7 B8 75 38 52 43 B 50 He o3 3 A= 1L 7 2E
JAF L, A B IPNSA  BEHR PR AR 18 % 1 AR L (in-
tra-plaque neovascularization surface ratio,IPNSR) i
1l % %05 ( number of micro-vessels, NMV ) 5 #{4 1k,
Pl IPN S EAHIE (P <0.01) , 'EfI1HY Spearman &
AR & % ( Spearman rank correlation ) 43 5| & r =
0.719 .r =0. 538 .r =0. 484 , H:/h IPNSA 556755
A A5 (0 43: 0.000049 + 0.000047/m*; 1 43
0.000245 =+ 0.000205/m*; 2 4. 0.000762 =+
0.000371/m*) , W]k 88 5E t SR 7T R UL e
VRO S WL IPN R B2, (3) P30 43 Joiy
SR 1 0 RURIE SR ;2 . SUIR S D B A R 0 3
O3 VR 12 B 5 B BE B P 0] UL B AE, Shah 41K
FHZVES3%F 17 191250 30 Jik A RS B A I e e 3k A 7
X R e R 7 3 R A A BESR BT AR A S
Y A% —F(( Spearman BRAHC R %L r=0.68) . HIY
NS 22k FH = iE e T e vF )

T 7E 1) 52 50 77 T, Sun 2520 % 25 HU G 22
KEARNE 3 kb A a AL BESR AT R AT 8 52, K5
FRAAT CD31 Gy (A6 03 26 i 48 A= A A0, 45 R B
JNTC I BEH LA 8] 7S BE A B 75 1 R A T
MSESRER L 2121 | CD31 Y@ £ A 4%
JEE O e, U TR P i R PR B B A 1A ) —
FPRIEETT %

2.3 BEEHEXAENMREEREZ E X
EEWRH#RE

RAWFFEAUESE , BEHR ] RS 1 v 41K 5 B o9 3 2R
A5 YRR BE S B i As e MEAOG . BT, 7E RS
I RAF ST 1, Staub 45 AR T 251 50 ok o B 158 Ak R
293 N PEH ARYE Arnold JRBERESE N . T .
BB ml s . DA B S 35 I DL [l s o &
IV 395 e Il 7 SR B85 Ak, O oe & 30, S ol
PR, ES B A i A B 2 RS AR, 55 b,
Bz B EE N BE e R AR A Y 3 )R A O
(Spearman p K55 ,p =0. 157, P =0. 003 ) , i B8 25
BEAE TR B 1) B0 B R 1 3 e G R ke N A i A
2545 38 5 ( Spearman p K36, p =0. 233, P <0.001) ,
TR R 1 5 07 2B 04SP A 08 o3 2 e kb ™ AR
JE RN BESASE PRI A RRAE AR G, 7] T 5 P BB

FIAS[R) 78 B 201 8l ik B 78 19 f I B2 53 9%, Faggioli
2522 ot 22 {51155 B0 Jik P RS ok A AT AR T 7
VAN SR SR HZL2EXT 2R 43 DL G55 K /)N (dec-
ibel enhancement,dB-E) 1E 5% FE 48 b1 2047 € 200
B, IR A AE DR 2 B s N B B 3 5% 58 B (dB-E
7.4 +0.5) L AR (AB-E 3.5 +1.4) B, 1A
A S Y dB-E A] 42 s BB N BT A i A Y
B AH AR B A B dB-E {8 X 5B P AR 1A
(AT BI(E R 43 . Varetto 57X 51 & fE k1T
R RSB A K A 2 ( gray-scale median, GSM)
Je A ZVpg B AT s, BER (B R R, GSML BRI
BEH P B A IS B 2 B i S G R B B AR
M7, Lisowsk 2 LA Ay #8753 5% 3 B 46 b 5 1E A 30
kR FERE AL BT %) 38 52 i A7 O, SRR B I
FERFR, EENAIG R, 22805 7emT i
KAELAFSR B LAl 1 W55 290 50 koo A Al A A8 25 19 167
ABEHRL XEAS[R] 1] 75 2k 76 25 31y ik B0 Bl 7 s 52 44 5
SR EESEAT AT, LA 5 0 B R 4 i s B LU (ELAE
FEIE S E B A AT SR, IR b TR A R TR
S KB 8 P 3 R 3 SR 0 B S ) R 4. 33 £3.34
3.71 £3.40 3.16 £2.56 .0. 96 +0. 37 dB-E, ¥ 5m 5%
FEHAE 22 510 0.24 £0.17.0.21 +0.17.0.19 =
0.13.0. 06 0. 02, WAy BEHR ] 7 B A1, 7 7 3 5% 5
PTG TR D 2 AR AR OC, B TR ]
ST BE BT R B
2.4 BEIEEEMNNRERIEE TSP BIIER
R FH

GRS, 68 75 8 52 7E F I BE SO RS0 1 T
LU R (8, 2238 A T e 192 W O Pk R 2, R
TSRS 88% |, WERAVEIR 72% | TR 5 23 1)
BURME N 29% , HERIPE Ry 549% O, P TR R
G- b B ) S5 B0 Jok A BB S e IR U B e 2 T
LR NE o0 VR A, TR I R N H 4 AR
Ritter 27/t 41 {514 bR 4 350 50 ik o83 R A Ak g A AT
()00 2 PN e 715 5 R, 30 min J5 47 8 75 15 5201
P BES HT AR I A U D, & BN o S
ARSI ik ok A A IXE B A AR il A S R PR AE DG
HETTTA Rl P 3 552 o I Bk e P 5 2 145 mT 2E Al b
KRS, Deyama %525 WIF5T & BB A % Al A 4 e
AR BRI Kt B R 0 22 1055 5 08 T A T 23 1 1 5
2P FE AR BN DK A2 | B8 75 1 52 P 39 ) Jhk B e oy
B A VRS RGR ; [ AT 3E & B0, IR A 7T
W) 5 IR T 1 B2 3 5 5 B Y A T 43 o B
SRR A A TT 2 2503697 PT 8/ BEH PN 3 26 i
8 T I % 5% I A0 Bl ik ok R A AL 1Y & R



CN 43-1262/R " [HEahikaiifb A ids 2014 455 22 555 11 1 1187

T WL P B T TG R 07, M
e IBE S0 e 50 K 7 B (0 1
FERBNK IR IR DL A7 97 BB AT 0 L0 15 8.
RO LT 1 5 % K 3 K 09 36 97
B,

3 BAIER TN S AKBIIR AT & I E B
BRERE

SR, H Hi 5 3 S AN ARV 2 W R L
Z T ICERE 0 E i B U A L4, & 0E 5T il
AGE—, AR VT : (1) BEAT BB AT AR 1 A8 1Y
UBEIE o I, 52 32 W0 R 3R AR A 5 28 36 532 Wil
(2) WA 1 52 AN BE 07 I8 45 A8, HURE Wi 3 5 il
R I, A BEVE B 8 25 104 % 1 A8 0 2B i 48 =
Ao AR 5 R TR LAY BT AT BE A e i A BB Y T
R LA REHR AR A= I8, 40 SR DR 28 52 42 o 1 A e
FEAE M TT R B 300 FUBER | XE LA a2 , PRIt ,
FH T 5B 3G 58 AT RE AN SR SN T8 7 I Y A
FEPY S (3) BRSO REUE R R e BEBR i AR AR
TEE fE 7T, >R A 2 I 8] 5 B th 2 20 A A 3l e
SR I T B R X (region of interest,
ROT) R/ T H BRI - (1) JEOSHR DX 2) )
FEAE MR R 5 (2) B4R v A s S ROL, BE Sk
JRAG IS B J | O | B 1R SR Sk 1932 3 23 (i ROI
KA, FEOIRATH B S R R, R
WFIT R B [F] 5 B[] 75 26 R 55 8 75 3 52 3F A 3
BIKBES PR AR L Z AR 8 S OC R (HIE 20
T AR ST AN (] [ A R i) S B R U 2K B A
TEEMA R, TE WA s #4773 2555, Bt 724
JEHBFFE h ik — 20 5 3% 5 U A E L (1)
TEACES A T b, A g A I ™ A 3 BRAE ] — X
i MRHUBAS B RS, JR13% O 75 18 52 B 1 A B 2
Bl gs RESE, PR EAERE B &, (2) /27
Pete b SR AT IR ER ROL 1Y 2 ft 43 BT 3 4, % AN [F]
[ 75 2 Y B B 1) A1 2 5% K B vh A8 B0 R 3R A5 %
WU , BRAE IS DR 30 RE B ds R U0 T, DA AR BB
ZHSEREIE R B) P RAEA S AR S50k
T, 2R S P 3 52 iR S L 20 B 7 DA 5
Sl KBEPRAFAE T3 T AR 5 (4) IO = 48 75 1 52
7R AE B3 T BREHR BT AR I

25 Tk, 203 ko A Ak B B p AR e 1 S BE
e B 48 1 A AR A O R AR I B 2 B
PTasE Ve R 5 S SO U 2L, 1O ik
MU e A2 38, Qe 1) 6 75 3 52 AR R

SORRE AR ) 52 V5 T 23 B Sl koS e B 1 BRE B P i
A AR S0 A O B B AR R A, T M i A
FF LA O LUE AR B i, HATE T8
PO PN BSR4 LA AT ST IR AR 2 (B
AIIRAFAE—LEA I, LUERCT JC 0K 1 0 AL B R AT
HEIMAE . BRATAE , B B2 BOR B9 & e AR A DF
T, M 1 5 AR A 18 Bl Ik ok A B AL BRE SR 14 1
W07 TG 4 B 22 TR A T AR A R Bk P
BRI ST PP BER AR E

[ &% 30K

[1] Starby H, Delavaran H, Andsberg G, et al. Multiplicity of
risk factors in ischemic stroke patients: relations to age,
sex, and subtype-a study of 2505 patients from the lund
stroke register [ J]. Neuroepidemiology, 2014, 42 (3):
161-168.

[2] Naghavi M, Libby P, Falk E, et al. From vulnerable
plaque to vulnerable patient--A call for new definitions and
risk assessment strategies; Part 1 [J]. Circulation, 2003,
108(14) : 1 664-672.

[3] Hellings WE, Peeters W, Moll FL, et al. Composition of
carotid atherosclerotic plaque is associated with cardiovas-
cular outcome; A prognostic study[ J]. Circulation, 2010,
121(17) : 1 941-950.

[4] Feinstein SB, Coll B, Staub D, et al. Contrast enhanced
ultrasound imaging[ J]. J Nucl Cardiol, 2010, 17 (1)
106-115.

(5] Bk AN, 2, Scaby, 55 mEeE( M), %52 ki db
A NIRRT L, 20055 180-182.

[6] Higashida T, Kanno H, Nakano M, et al. Expression of
hypoxia-inducible angiogenie proteins ( hypoxia-inducible
factor-lalpha, vascular endothelial growth factor, and E26
transformation-specific-1) and plaque hemorrhage in human
carotid atherosclerosis[ J]. J Neurosurg, 2008, 109 (1) .
8391.

[7] Lee SH, Lee JH, Yoo SY, et al. Hypoxia inhibits cellular
senescence to restore the therapeutic potential of old human
endothelial progenitor cells via the hypoxia-inducible factor-
1a-TWIST-p21 axis[J]. Arterioscler Thromb Vasc Biol,
2013, 33(10) : 2 407-414.

Moulton KS. Angiogenesis in atherosclerosis: gathering evi-

—
[ee]
[

dence beyond speculation[ J]. Curr Opin Lipidol, 2006,
17(5) ; 548-555.

—
=]
L

Beeuwkes R, Barger C, Silverman K, et al. Cinemicro-
graphic studies of the vasa vasorum of the human coronary
arteries[ P]. In:; Glagov S, Newman WP, Schaffer S.
Pathobiology of the Human Atherosclerotic Plaque. New
York: Springer-Verlag, 1990; 425-432.



1188

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 11,2014

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Hingwala D, Kesavadas C, Sylaja PN, et al. Multimodal-
ity imaging of carotid atherosclerotic plaque: Going be-
yond stenosis [ J ]. Indian J Radiol Imaging, 2013, 23
(1):26-34.

Michel JB, Virmani R, Arbustini E, et al. Intraplaque
haemorrhages as the trigger of plaque vulnerability [ J].
Eur Heart J, 2011, 32 (16): 1 977985, 1 985a, 1
985b, 1 985c.

Sluimer JC, Kolodgie FD, Bijnens AP, et al. Thin-walled
microvessels in human coronary atherosclerotic plaques
show incomplete endothelial junctions relevance of com-
promised structural integrity for intraplaque microvascular
leakage [ J]. J Am Coll Cardiol, 2009, 53 (17): 1
517-527.

Fleiner M, Kummer M, Mirlacher M, et al. Arterial neo-
vascularization and inflammation in vulnerable patients:
early and late signs of symptomatic atherosclerosis[ J].
Circulation, 2004, 110(18) : 2 843-850.

Sluimer JC, Gasc JM, van Wanroij JL, et al. Hypoxia,
hypoxia-inducible transcription factor, and macrophages in
human atherosclerotic plaques are correlated with intra-
plaque angiogenesis[ J]. J Am Coll Cardiol, 2008, 51
(13) . 1 258-265.

Coli S, Magnoni M, Sangiorgi G, et al. Contrast-en-
hanced ultrasound imaging of intraplaque neovasculariza-
tion in carotid arteries correlation with histology and
plaque echogenicity [ J]. J Am Coll Cardiol, 2008, 52
(3):223-230.

Muller HF, Viaccoz A, Kuzmanovic I, et al. Contrast-en-
hanced ultrasound imaging of carotid plaque neovascular-
ization; Accuracy of visual analysis[ J]. Ultrasound Med
Biol, 2014, 40(1) . 18-24.

Giannoni MF, Vicenzini E, Citone M, et al. Contrast ca-
rotid ultrasound for the detection of unstable plaques with
neoangiogenesis: a pilot study[ J]. Eur J Vasc Endovasc
Surg, 2009, 37(6) . 722-727.

Akkus Z, Hoogi A, Renaud G, et al. New quantification
methods for carotid intra-plaque neovascularization using
contrast-enhanced ultrasound [ J ]. Ultrasound Med Biol ,
2014, 40(1) . 25-36.

Shah F, Balan P, Weinberg M, et al. Contrast-enhanced
ultrasound imaging of atherosclerotic carotid plaque neo-
vascularization; a new surrogate marker of atherosclerosis?
[J]. Vasc Med, 2007, 12(4): 291-297.

Sun J, Liu K, Tang QY, et al. Correlation between en-
hanced intensity of atherosclerotic plaque at contrast-en-
hanced ultrasonography and density of histological neovas-

cularization [ J]. J Huazhong Univ Sci Technolog Med

[21]

[26]

[29]

[30]

Qise L

Sci, 2013, 33(3) : 443-446.

Staub D, Partovi S, Schinkel AFL, et al. Correlation of
carotid artery atherosclerotic lesion echogenicity and sever-
ity at standard US with intraplaque neovascularization de-
tected at contrast-enhanced US[J]. Radiology, 2011,
258(2) . 618-626.

Faggioli GL, Pini R, Mauro R, et al. Identification of ca-
rotid“vulnerable plaque’by contrast-enhanced ultrasonogra-
phy: correlation with plaque histology, symptoms and cer-
ebral computed tomography [ J]. Eur J Vasc Endovasc
Surg, 2011, 41(2) . 238-248.

Varetto G, Gibello L, Bergamasco L, et al. Contrast en-
hanced ultrasound in atherosclerotic carotid artery disease
[J]. Int Angiol, 2012, 31(6) : 565-571.

Lisowska A, Knapp M, Tycinska A, et al. Usefulness of
automatic measurement of contrast flow intensity : an inno-
vative tool in contrast-enhanced ultrasound imaging of ath-
erosclerotic carotid plaque neovascularization--A  pilot
study[ J]. Int Angiol, 2014, 33(1) . 50-57.

PG, EICF, ik, % AIE 28RS0
Bt 7 i R SRR LR AT [T ], PR RS R,
2012, 9(12): 1 052-056.

ten Kate GL, van Dijk AC, van den Oord SC, et al. Use-
fulness of contrast-enhanced ultrasound for detection of ca-
rotid plaque ulceration in patients with symptomatic carot-
id atherosclerosis [ J]. Am J Cardiol, 2013, 112(2):
292-298.

Ritter MA, Theismann K, Schmiedel M, et al. Vascular-
ization of carotid plaque in recently symptomatic patients
is associated with the occurrence of transcranial microem-
bolic signals [ J]. Eur J Neurol, 2013, 20 (8): 1
218-221.

Deyama J, Nakamura T, Takishima I, et al. Contrast-en-
hanced ultrasound imaging of carotid plaque neovascular-
ization is useful for identifying high-risk patients with cor-
onary artery disease [ J]. Circ J, 2013, 77 (6): 1
499-507.

Giordana P, Baque-Juston MC, Jeandel PY, et al. Con-
trast-enhanced ultrasound of carotid artery wall in Takaya-
su disease: first evidence of application in diagnosis and
monitoring of response to treatment [ J .
2011, 124(2) . 245-247.

Vavuranakis M, Sigala F, Vrachatis DA, et al. Quantita-

Circulation

tive analysis of carotid plaque vasa vasorum by CEUS and
correlation with histology after endarterectomy[ J]. Vasa,
2013, 42(3) . 184-195.

HE)





