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Evaluation on characteristics of vasa vasorum angiogenesis of carotid
artery in patients with cerebral infarction by
contrast—enhanced ultrasonography

WU Wulong,ZHANG Yanming, FU Yanfei, GENG Yu, TANG Jinglan, WANG Jing, SONG Zezhou
Department of Ultrasound, Fenghua People’s Hospital of Ningbo , Zhejiang 315500, China

ABSTRACT Objective To explore the characteristics of vasa vasorum angiogenesis of carotid artery in patients with
cerebral infarction evaluated by contrast—enhanced ultrasonography ( CEUS ).Methods Forty —seven patients with cerebral
infarction and 18 controls were studied by CEUS.The grade of vasa vasorum angiogenesis of carotid artery was analyzed.The
sensitivity , specificity and area under curve( AUC) of the grade of vasa vasorum angiogenesis of carotid artery in diagnosis of
cerebral infarction were analyzed by ROC.The consistency of the grade of vasa vasorum angiogenesis of carotid artery between
subjects was analyzed.Results Vasa vasorum angiogenesis of carotid artery on the side of infarction in patients with cerebral
infarction were almost grade I ,there were significant differences of the grade of vasa vasorum angiogenesis of carotid artery
compared with the side without infarction in patients with cerebral infarction and the controls(P=0.0104,0.0005,0.0085 ).The ratio
of cerebral infarction in the grade I was significantly higher than that in the grade 0(P=0.0001).The sensitivity, specificity and
AUC of grade I of vasa vasorum angiogenesis of carotid artery in evaluating cerebral infarction were 72.3% ,61.5% ,0.669,
respectively.Interobserver consistency was pretty good.Conclusion There are significant differences of the grade of vasa vasorum
angiogenesis of carotid artery between patients with cerebral infarction and without cerebral infarction,and the grade of vasa
vasorum angiogenesis of carotid artery is a valid indicator to predict cerebral infarction which has good consistency.

KEY WORDS Ultrasonography ; Contrast agent; Cerebral infarction ; Carotid artery ; Aeteriosclerosis

Sk IR I AR IR T R h R NEZ RO ) R % I A R T BEHRIE A 3 K s A A A
45k, HhlkEESNZHA MR E R A METR . S &, S RISMEE IR AR S BRI R K S R

VEEB:315500 WL T T AL IX N REEBSE AR B8 JE ) 3 Wila AR EEBEB SRR 55 RIED , #z Rk ;
B TR X P D4 TE A DX T AR e 95 rhes (i %)
EAEH RWJE , Email : szz_echocardiography@126.com



- 828 - i PR 7 R A

2017 4 12 A5 19 8% 12 T Clin Ulirasound in Med, December 2017, Vol.19, No.12

P il (AR ET AR 0E RS A% S BRI 55 ) 5 D) A
K, BIKIEEIRINE DR S) TR BB R 1R iE S
oy T PP e R 1=, DRIk, 2l bk 57 LA 4R
IS Z A0 SR i BAT 12 W A TS B8 00 5L, 3
SRR BE AL R IRAE E A A= e e A4 B B2 e PR 3R,
HNIRERE R IS T A A Sl KSR R R AL A s s A Ml A
FERA RS BIVE T AR I, AR IRAEAL R
S AR BRAEAE R SN K2 7 0L L i S P 5
RIS k2 7 0L (R s SO — et A T
PARIEIE .

BARETE

— AT S

PE 2013 4F 4~9 F WiV A R Bl 26 9 B
I 12 AT B R 2 M 75 1 52012 SR, sh ik N JC BE B T
BCH AR A R 47 1], 5 28 ), £ 19 i, AR 58~
85 %, F-1(70.37+12.84 ) %, Ho v 5 f 4% AE
29 ), UM Bk A8 2 18 1] 5 53 1E A i 4 S8 H. 291 3 ik
N ICBEHIE e 18 1], 55 11 #, 2 7 #, 4F 8% 58~
83 &, V-1 (68.95+12.76) % o LA o ik P4 5 — v i
JEEES1.2 mm & SONBEHIE . Br A i 58 % G2 84 28
S CT Fi/ak MRI Sl RIS W, A 255 O Jrs 4 (6] g
A5 2 DB T B4 M I 765 95 12 W b 1 40, A 3 R
F R I TC N I | O VR A AR i e
G AEAE o PR L A0 R0 55— M Rk L3 25 J 1 T 4
TR

= ARSIk

LALES 587 . ] GE Logiq E 9 {0 £ i
FIZWMY, ML6-15 #3k , 35K 9~15 MHz; il % contrast
T RE A B g PR DRAUE MBS 5 SR T T , At 20
M 75 5 Bl A5 0 Bl B BEAE 60% , RE T I 1 7~ BRE B 11 &) [l
LU SRR TR Xl R v , 7 i DR R
TEAUHE B (WUIIE %L 0.15) , BT 2K F K A A 2
BB SRS . 75 5 Rl B R SR A
A A2 SonoVue, TEPERM A7SEALEE, R HETH
0.9% A E AN 51K 5.0 ml 1A N2 59 mg SonoVue
BT R P R 5 25 H o

2B R AT < W A2 KT RIMAL, Sk i ) Az ]
XTI, W R8P A, i KM P S B ik P T B
e, Z: M Staub 55 H A0 REPAGPREDEA T AL B
201 B kG S5 M A HT AR VTA - SRR I I U Bl ik oy
SALGE L 0.5 em Z 30 () S0 sl ik A8 s N AR
HRIPTRES , VIR S8R0 5.0 em, 155 “contrast” i7F
ARSI, 220 MssA K R AT 1.2 ml &

AR B S PR IETE 5.0 ml 0.9% AN E S , )T
[T ORI A v S R s S % . — I #ish
ik s 5 2ot PR 45 R s “Nlash” BEAT 1 5 790 400 ) 71
FE, THAE 10 min J5 HF-UCS 5 “flash” 7w S0 8l K T8
NG AR TEFETE 4, RIGEE Bk #EXt 5
— {35 ) Jk B R A TR P 1 R R A

3. FN B K7 A B A g S PR30 Bl ik o Sk
RSB 7R 4 20 s bk A S B S HL S D 4B 5 mm ZH 4
Y0 Bl P9 ] DL BA S B R R v S RS s Ok T 4
JCHH Sl P T R RIS B SR 0

468 75 X 5 VP S0 80 kg 77 00 A ) — BT
7 s FRPIOOINES# (— (AR S B BA 5 AELL LRy
WAy — AR BA 1V AELUT A s 4
Y65 ) I ST AT BT AT B 1S R SRS R B Y R I R
HIAEAIE IR TR AR 22Tk

S g et

N SAS 9.2 G it 8 A4EFil MedCale GEH 844, 43
JEBE LIRS AL 8] FU AT xR s 22 32 i
TAEFFE(ROC) B /AT S0 80 ik 126 5% 14543 6 H W ki
FESE 2 WAL RE ; WK 2 8] 1 — B AR 1T Kappa
Ki% . P<0.05 hZESAHGIFE X

s R

— P S B ik 5 I 53 G Ol A

i A BE 2 5 A 10 A 58 2H XU 25 5 ik i 3 i A 40
S WLFE 1o AR MRS HELE o XU 25 30 ik 26 57 1L DL 0 2%
Sy A CE 1), B 55 50 ik 4% 7 1048 53 90 LA 25 7 6
Giit2f = L (P=0.4795) ; B A1 FE 41 A5 HE Al 251 3 ik 2%
FEMAE LA T ek £ 2), 55 08 58 21 A E 48 58 0] 1
Al Hik A5 B K8 B LA 851 503 Jok 0 7 1L A8 93 9% LL 3 25 S
A Gt L (P=0.0104,0.0005 ,0.0085 ) ; Ifij fiki 15 4
ZH AR AT AN 21 80 Bk g R L LA 0 Bl F, S AR R AE
HYA RN 35 50 Jik i 7% 1 A8 43 2 L 3 22 R T e vk
2 Y .(P=0.2425 .0.6889 ),

R 1 KEESCA S ARG AT AL U S50 ik

W A SR AL %
415 Fibo]ll LB IKER 0% 1%
AR MATAELL(18)
2o 18 13 5
ezl 18 11 7
flFEZELH (47 )
JEAESEM 29 16 13
M 65 18 47
Gt 130 58 72




i A P 2

A 2017 4F 12 A% 19 555 1281 T Clin Ultrasound in Med, December 2017, Vol.19, No.12 - 820 .

B 1 ARRKAESELE R S A S ki SR A R 0 R, G RE SR U5
Tt VRO 3l (7 ks I RE )

B2 JNRTSELLRE P R A BESE NS S ki S A o 1 2%, g EE
J5 1 WA SR 3 LT ks VB BE 5 K7 Shm o)

TSR NE S AT I A AL 2 TR RE

JIt A5 W 5% X6 G v 5 Bl ik g 3% A 0 9K 58 4%
(44.62%), 1 9% 72 4:(55.38% ) ;0 Zerh iAot 40 18 4%
(31.03%), AENGFESLAL 40 £5(68.97%); 1 G+ itsistal
47 £5(65.28% ) , AL MATHELL 25 45(34.72% ), 1 Hith 57
MLEH TP IAEAE LB B S F 0 g MEH, 257
A iT2EE X (P=0.0001), LASah kg F: 0% 1 %R
FRUEPEAL B A AL -h 42T AR 0.669 , s AR5
P3N 72.3% .61.5%., WLIE 3.

100

80

60

40

U (% )

20

0 4:"" 1 1 1 1

0 20 40 60 80 100
100-48514:(% )

B3 RN AT INEESER ROC HZk A

= LB Z IR PG SN K 2 77 1 A8 T A 1 — 3
P
WLEEE 22 AP S50 k2 7 L4 2B ) — BOHEAR

I, Kappa {4 0.8153(95% 1 {5 X 1] :0.7158~0.9149 ) ,
WL 2 (A1 PEA kA5 A5 A i A5 B R 35 4 8 ki 7+ 1.
B B — B E YU Kappa 1653 5 K 0.7890(95%
A5 X 7] : 0.6286~0.9493 ) ,0.7939 (95% 1] {5 X [f] .
0.6371~0.9506)

Wit

BEHR P LA A B T 38 im0 i ot A
A A 2Z T HAT i 3 A S, Bl Jhk ok A A 1k BRE B
A A AR T B K RE N, TR IR T 3h ik ok
MG IR A, th T sl kot REas fb i o Je i 1 30 ik
rh 2 A A SRR A BN DK S RS 5 SR, K% AR A8 R T
A1 E A A i 2 i R BOE RIS R E A, i i
AR AE A J5 RN A A 20 R 3 125 5 1L A5 RE 18 A Sl ik b 2
TP BB A A ]S, PRI, 786 3% 1045 3 AR A R R R
E A TS AE 20 I8 A Bl KA BEIE i — 25 A 2E B0 kot
FERE AL R (PN RS JEE RN BEER T ) () b BEmE 7 R
JiE AT AT AE 20 M5 A AT S ) o 5 50 PN i JEL A A
RBEHTE - — 25 P EBEH TGN, B2
BTNV ARG TG R IS RE A SRR ERRE T, AR AR
WEFEMAE A, T R T 86 57 I A B 25 A1
HERN . BEHL S BRI ST 2 K A A S B A AR
FEBMEAEIR . ARBFFTEE R, AT 8 2 R L 2512
kRIS 2R 1 9%, o905 I st 2 A E AR ZE O 1
AEMFEFEAE LA 22 S 3 Se it (34 P<0.05) , B
I R 7 15 5 AR 0] LAFR I B A E £8 5 R AN BT 22 1)
W S 8 75 S R R S 555 i TR s I 0
SRyl it B A N R DRI AR R HL ] R 4 4
HB A 7 1 R R RS B (5 5 A R A ML 77 1ML
TR RI, VOB RGEESEEE & AR R A R
EC AR I AT AEA B B34 2 . ARBFFEINIESE | 9006557
LS 2 N RE E Y o451 B S 5 0 Sz SR 1A 4, Uit
BEAT T 90k 57 058 0 N A oA B 1) IR B
DAS Bk A 1 SR bR e Ak 5 ) SUsk: A
SRR 72.3% .61.5%, HHZE TR AR 0.669, it
HH 331 5 Jik 2 5% 058 1T BE 2 Mk A AT & A 52 i R 2R 2
—, T EBHKIEFR 5 O EM AP & A A
BRI  ABIFTE T A WX G 3 0 oS sk BEH A,
SR H A & AR AR SE Y EL BTG, BB JC SR sl ik
REHCE WA & AR IR B0 A XU , T T3 AT, 2]
Jik 2 5% I 53 ST X1 T e A i A8 S A 1 JRUBR: T
AT TR RA HE IR E Lo

BNk PN I — b 2 R RE (IMT) S 24 5 o F e T
Z BBk R bR, (HEAURER T shlikos hEfd



. 830 - I A 75 2 25 255 2017 4F 12 45 19 455 12 3] T Clin Ultrasound in Med, December 2017, Vol.19, No.12

PR AR s, 10T ELAE 3 Bk ok A B AL T B 15T
IMT H T3 B R pK kA A T 14 268 T2 S 1 G 3 4
B S RS BRI REAL T IR A, iah kg IR I AE R A=
26 T WENR R sl Al 7T 26 25 W WU B e AR 3R
B, ELIFAB I a2 kg 7 100488 A B ks n] RS T
IMT B EACAE 520, PRI, 7 450 20 Jk e 7 3 5 5 AR PPl
FRI BBl i 37 LA A T RE 2 O — > S Sl Ik sk
REALHE R AR AR, I I BRI S S bR ok e A
BIARERT LR AT RIS R AT BT FMIRAF B
e T T PR 7 3 5 R DAl AR SE S5 25 R E i A2
BRI A B B AR — Bk, BEAHT
T R PG S0 k2 7 08 R 1 07 0 oA el
ERRTE , IR T RE 2o N A S02h Jkos o B L
JEBIA I TR, HARITAEAR G0 B2 e FIAN [ 2 5]
P U R AE) T o

AHIFFE 4 SR BR A : DA SEA L X R AR AR B2
N AT P 3 RAREAS & 5 Q8 ki 7+ i
R ATREZARZ NN, LLINRERJEE | BEHk
N S A I Ry o S i o e A B RS
TR PR ZR YOG % 1 T 20— AP IS0 SR E S s DASBIF ST i H]
T AR SN D TR LA S S bRiE, SR
ORGERLRE DRSSl kg IR A AORT R 2 ST A
FFE—PHIFORAE , IR AN Z T HAR K
JEE R I PRI S U 2 — s @I AT T
bl kit 77 LA ) 05 ¥ SRR A2 2 0 AT (H
SEITIEAIARTEH AR AR IE , T34 fritk— 20
WHFERAAE -

gr L, RIS ol P i AR A 1 i 8h

Jokidg R MAE T AR AT REACSR T — AN B AL S s Kok A
AL R AN TR A —EP R B A , nT eI PR T
PErAfE™ W o

SZ 30k

[1]  Virmani R,Kolodgie FD,Burke AP,et al. Atherosclerotic plaque
progression and vulnerability to rupture:angiogenesis as a source of
intraplaque hemorrhage [ J ]. Arterioscler Thromb Vasc Biol , 2005,
25(10):2054-2061.

[2]  Moreno PR,Purushothaman KR,Zias E,et al. Neovascularization in
human atherosclerosis| J . Curr Mol Med,2006,6(5):457-477.

[3] Salcuni M,Di Lazzaro V,Di Stasi C,et al. The role of Doppler US in
the study of carotid syslem[]]. Rays, 1995,20(4) : 406-425.

(4] EHTEE. 20V 48 12 Wrbn o CHF IO 4 A 1t 280 18 3T Jr
ZO[1 ] PRI RIS 1995,29(6) : 670.

[5] Staub D,Patel MB,Tibrewala A,et al. Vasa vasorum and plaque
neovascularization on contrast—enhanced carotid ultrasound imaging
correlates with cardiovascular disease and past cardiovascular
events| ] ]. Stroke ,2010, 41(1):41-47.

[6] Dunmore BJ,McCarthy MJ,Naylor AR,et al. Carotid plaque
instability and ischemic symptoms are linked to immaturity of
microvessels within plaques[ ] |. J Vasc Surg,2007,45(1):155-159.

[7]  de Boer OJ,van der Wal AC, Teeling P, et al. Leucocyte recruitment in
rupture prone regions of lipid —rich plaques: a prominent role for
neovascularization? [ J . Cardiovasc Res, 1999,41(2):443-449.

[8] Wilson SH,Herrmann J, Lerman LO,et al. Simvastatin preserves the
structure of coronary adventitial vasa vasorum in experimental
hypercholesterolemia independent of lipid lowering|[J |. Circulation,
2002,105(4):415-418.

[9] Kolodgie FD,Gold HK,Burke AP, et al. Intraplaque hemorrhage and
progression of coronary atheromal[J]. N Engl J Med, 2003,349(24):
2316-2325.

(ki H41:2017-02-21)

2018 BIEMEEH LA REE1ES
E+EEEFmEBEEZT IR
fiE SCiE &0

ZEMFIE T 12 24 TLAE S Wp S e , by VR Ie 40 o 15 24 T A S Ui p 2 P B2 2 4 R B o JRLTT ) 7 U o L = e 3 ) 3 0 14
“2018 HFIE PR BE 24 DA AC U 5 A VR 2 BB A 1 o v e 19 B P R A S i i I A KT AR PRI LT 2018 4F 5 H 3~6 HTEE T TH
o KON BRI e 9 2 35 24 L G 7 105 2 45 AUl 5 s PR 5 09 e Al PR R AR HEA TR ASE IR 116 o e B K AR 23 i 2
NI — RSB 7 2 BE o AESCEOR : R AT R RIS SR Z R 2 1 03, )R 800 7 i B W1 H W Jr i A58 S50, Hhaziis
AZHL TR Word SUAR (& 3% E-mail §:ultrahyh@163.com)J%E@%Himq:jfﬂﬂﬁﬁ?%“z()lg W SR 2SR SC” AR SCEE H . 2018 4F
2728 H, SCAMHRE IS A . RN PO s 20 K AR B ol A RH AR 22 R4 7100385 HELTR - (029) —
84778374( ).

TR R R 2 AR RS o
AR L RER S
2017-11-06



