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[ ABSTRACT] Aim To investigate the effect of calcification distribution characteristics in carotid artery plaque on
plaque stability. Methods A total of 49 patients undergoing carotid endarterectomy were selected. ~ Among all pa-
tients, the echo characteristics of carotid artery plaque were observed by two-dimensional ultrasound and contrast-enhanced
ultrasound ( CEUS) before carotid endarterectomy, and the number, distribution, morphology of calcification and neovascu-
larization about calcification peripheral were recorded.  And all patients were divided into groups according to the location
of calcification, quantity, morphology, and whether there were neovascularization adjacent to calcification, which were used
to observe plaques stability as the gold standard of pathology. Results In this study, there were no significant differ-
ence between calcification location, morphology, neovascularization about calcification peripheral and plaque stability (x*=
0.415, P=0.813; x*=2.164,P=0.339;%’=3.352,P=0.095). However, there was a significant difference between
the calcification number in plaque and plaque stability (x> =5.555,P=0.029). Conclusions The number of calcifi-

cations has a certain effect on the stability of carotid plaques, and multiple calcification can lead to plaque instability.

S Ik oG e B A S e i A A R A A R R B
LT BRNING PRIE AN, 5 35 B P W AS £ 1 BRE
AR R R I P I 2 o S S AR R i I &R,
HIF I PR MR AR [0 P 2 R Aty B R R 8, AR [l

[WFsBEH] 2019-02-27 [1EE A

PP R ARG E PR BB, E 1 PR fe # UL BRHR &
P BEHRE HZ AT R A A A B BEHR AR E PR VAl WL
s A= P AW 5T & A6 IS o R P R P i
SN 25 50 Jk BB P 65 A 0 A A, L S5 20 bk P A5

2019-07-01

[BE€WH] HADALREWFEI H (2016-2-2045) £23% 9% Bl ; 4 507 B2 B & BRI R AR A1 00 H ( XMLX201608 ) 28

25T

(FEFRET] WA, AT AR B AR, 5T 75 10 0 A2 8, E-mail 4 wuxiny_2009@ 163. com,, 3l {5 {1 fif 3C
it AL BRI, BB, B L ESEAE S0 AF5E 07 16 4 A 2 Wi, E-mail 24 hewen168@ sohu. com,,



CN 43-1262/R " [E sl ik alifb 44 it 2020 4F55 28 #5575 2 # 129

SFIBEA G o BSR4 b v R85 40 73 A3 o AR X
PEASEVERI R

1 FERMTE

L1 HRWK

HI2017 £ 2 A E2017 F 12 A T EHEA
KB AL R 35 B B AT 330 Bk R & A
ERBRELERNAAEHEAFRAL, F 40
Bl %9 B, F%49~79 %, RWrEL 4487 K
#% 7 1 % ( contrast-enhanced ultrasound, CEUS) ¥, 2%
Hoh ke B B K A R 3 e 9 R o AT UL, 30
KPP EFRA BABE S REXBUEHR
THAEME FELBHBULEBEL S BEREL
FHALHAEMEHRT A, PHNARE TN F
SRR I AT Foh kA JE R A 5 B TR AR v
Hoh kR LTS NAR, 57 HF R HAE
H,00 M ESEEL e, B, B EEYA
HEE,
1.2 UFEFHE

BLF R 2 AplioS00 % & % % %14 = ¥ B 4L, %
A 14-15 @M & AR Sk, R KM% 5 ~ 14 MHz, #
A HMWEBA, XMEEW, xR BETH, RE
Bk m T, RSk E T, B A WAL R A
GRE%, BB RREL T LR E S A
W, BB b B0 RO b B A A BT B 3 4R 3k 90°,
KRB EDBE, WELE N T HFEBFEL
PES R PES B AR R SRS B R E R R A B R
MERRFKE B, 5h ko XA A 2 ik
Y &N TRk R R T S S BE A R
WEA G AT IB TN R T A SR AL
B BE VS, B EFE AR DR AL R AL A
X HE I B E R AL 3 A% RO B OBR R 1K B
B KR AR B DR BB SRR R A T 3R
P BRI RS A KA B AL E USSR B
HARE KB heFkEm S FERBEN,
% DX (B AR E + 20 R H ) 45 b5 3E B 9 45 1 By
BARETREML FREL REEL,

BEEYRE AN ETRERAENE L TH
# YA R, LA 48 # ( mechanical index, MI) % #
0.10, W41 4 25 fps, I A R BEEF — L EH o E L
BEHRFAL, B® A E A Bracco 2 7 B
SonoVue ( F i 4 ) , %L A 5 B E 4 T B ] 4 6y
FEERAR L 6 mL, ZRATHIKE LS, 4015.0
mlL A 32 3 K Peak e i SE B R OF i £ 7 1 B R

AN LR AT ER 0.8 mL RIEE R A
WEEIKE, ZEAERRKEH L ENZ K
e B ORI UL RS A R R E R B,
s S B G, RABIERIBEF I, UEHREH Y
T B SRS B T W A AR 3 0 S, 3R AL R
WANMYEEE, | R, NERMWAGwE; IR, 38
L N S like 27 T
1.3 HALAREFKRE

REBE W BRI H 4% % R F BEE R E
WA ARG EEEIE, L4 um EEHATALZES
VI, A8 525 R — 41 R B A ] 3 AL 09 7 AR -
41 %¢ 8, 3% (hematoxylin-eosin staining, HE) %t 8, %, /%
ML ¥ CD31 %, HE R & W EMH N4 A RS,
R LALE CD31 B €& P h 38 5 9 # A o
B R BESR W £ o AL B 45 R LA A
CREABALED WEFERALHREELE
HALEERERERIL BREZCKRNE, FH
# 7 CEUS 5 %41 2007 3 & & X A 0E %44,
1.4 ZItFESH

K SPSS17.0 4 it At 8, AL F Kolmogorov-
Smirnov ﬁ%ﬁ%%rﬁffﬁﬁ%ﬁ%,E#&fj\ﬁl‘f'%
FHRA xxs K, 3 ES A I E B U M(P25,
P75) % 7=, ¥ 41 8]tk % K Al Mann-Whitney U 4 5,
418 F Y LA A XA 3 R Fisher Y14 5 3% 5 DA
JRIELEE Ry S AT VE, B Fl Kappa 2047 BE 3 1 45 1k 42
7R T A i G R AR AT DB By — B ML P<
0.05 K ZFARITFENL,

2 # B

2.1 MRMNFELZHIRHER

49 I FE X G2 b, B Pk 40 1) (15 81.6% ) , &
1% 32 (i 65.3% ) BRI 14 41 (15 28.6% ),
IR IMAE 8 41 (5 16.3% ) , A WAl 2 28 1] (5
57.1% ) (£ 1),
22 ENBEREBAERRELEREEALRES
KME LR E— IR

LR AR AT 45 R R 49 R R 41 IR
A Il B RYBE R 9 A 854k, 8 IR ] B Bk R BE
Heon Toes Ak, 9 28 PR T | W s v R B DR
SRR LA Sl R e A 25 R S T R X
(P>0.05)  (BEREHNA 550 B3 A0 |5 2 R
BEAKR TG , (R B Fa 8, Hm =08 % B G
HEEL/NT A (P<0.05; 3K 2) , i AL,
SRTRESE AR ST P RE A /D BT B, i ARG A 45 2R



130

ISSN 1007-3949 Chin J Arterioscler, Vol 28 ,No 2,2020

SR 45 BIBEH NG 854k, 4 B 0851k ; #8 7H AG A 45
R LU P4 25 SR 200 Kappa 20 BT B — B0 K
5, a5 R s o —EUE B (Kappa 2%0=0. 626,
P=0.000) , 3 B #R 75 K 25 5 41 209 B 4 78 BE B
FEALRIS W4 R T B R — Sk, LR AR
PSR R A 91. 1% (100. 0% (3 3 FIK
1),

41 535150 ik BE B N A 55 A0 35 R i R 4 R
7, BEH G AL 55 AT B A A 18 1, e FEAG A
GER IR 21 BB 85 Ak 55 A B A LA 7S S Y
Ko Ar 55 20 UG B~ 245 IR 28 Kappa 20 BT, 45 50 SR —
FH UM K4 (Kappa £2%0=0.660,P=0.000) , 5%
HHRE P 1 5 A A 5 2 20 B 2 R A R BRE B P 45 Ak
A TR AN 2 W g R B R — 3k,
HRWE R R EYE S, 558 76.2% ,90. 0%
(F4MAE2),

R2. HRABHASTHEUABRERLTHILER

R 1. ARAMNKELTEEFR

Table 1. Baseline clinical characteristics of the study sub-

jects

FELBOR By

B (%) ] 40(81.6)

HFIR (%) 59. 78(55. 00,66. 00 )
BMI(kg/m?) 25.37(25.18,25.19)
W R s [ 51 (% ) ] 28(57.1)
MR (% ) ] 32(65.3)
BEIRIE [ H(% ) ] 14(28.6)

N IRE S [ (% ) ] 8(16.3)

TG (mg/dL) 162.79(107.09,179. 66)
TC(mg/dL) 160. 11(136.59,183.28)
HDLC ( mg/dL) 42.80(34.23,50.00)
LDLC(mg/dL) 95.27(75.75,114.78)

Table 2. Baseline clinical characteristics of the intraplaque calcification group and non-calcification group

R BB BERNAE5ALLH (n=41) BERATEE5AA (n=8) X/ z P

BEHI(% ) ] 35(85.37) 5(62.50) 2.334 0. 151
(%) 60.20(25. 00,62. 00) 58. 14(50. 00,66. 00) -7.779 0. 000
BMI(kg/m?) 25.35(25.18,25.19) 25.41(25.18,26.44) -6. 594 0. 000
WA S [ (% ) ] 24(58.54) 4(50.00) 0.199 0.710
Feg L S [ ( % ) ] 29(70.73) 3(37.50) 3.263 0. 106
BEIRE L[ (%) ] 12(29.17) 2(25.00) 0. 060 1. 000
fR B IRE S [ 451 (% ) ] 5(12.20) 3(37.50) 3.138 0.110
TG (mg/dL) 148.39(130. 10,163.73) 219.25(76.11,368. 16) -11.499  0.000
TC(mg/dL) 160. 06(136. 98 ,182. 12) 160. 31(122.32,216. 46) -0.511 0. 609
HDLC ( mg/dL) 43.40(35.00,50. 00) 40.43(33.46,52.31) -4.536 0. 000
LDLC( mg/dL) 92.86(75.75,107. 83) 104.72(73.43,134. 11) -10.685  0.000

RI. EABESAHAREFVERASBU -HIEILR

(i)

R4 BRERSHAREFRERRANSBHEHENE—

BRIt B ()

Table 3. The comparison of calcification consistency between

conventional ultrasound and histopathology in plaques ( ca-

Table 4. The comparison of paracalcified neovascularization

in plaques between contrast-enhanced ultrasound and his-

ses) topathological examination( cases)
ZH 24U H 2 s ZHLAS 25 45 Ak 55 B A I A
WL A1t R Y &1
PRSI BRSNS H o
BEHL P 1k 41 0 41 AL S H A 1A 16 2 18
BEHe Y T 1k 4 4 8 FEAE S IO 15 5 18 23
&it 45 4 49 &it 21 20 41

Kappa Z&%4=0. 626,P=0. 000,

Kappa Z%7=0. 660,P=0. 000,
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Figure 1. Comparison of the results of calcification in plaque by two methods ( conventional ultrasound on the left and histopa-

thology on the right)
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Figure 2. Comparison of the results of neovascularization by two methods ( contrast-enhanced ultrasound on the left and histopa-

thology on the right)
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Table 5. The comparison of plaque stability between calcifi-

cations in different parts of plaque (cases(% ))

AL ER A n ARUGEMEREHR  faErEpE
IVE- 9S24 17 12(70.59) 5(29.41)
IR M5k 11 8(72.73) 3(27.27)
REL 13 8(61.54) 5(38.46)

6. BERASURERSEBIRIZEMEM LB H](% ) ]
Table 6. The comparison of plaque stability among different

forms of calcification in plaques( cases( % ) )

FAEA n ARUETEEREH R tnE
EARIRINT 4 21 16(76.19) 5(23.81)
SOREEL 10 5(50.00) 5(50.00)
REEL 10 7(70.00) 3(30.00)
K7 MR ANBHUEEEHELEARRBEENLLE

[Bil(% ) ]
Table 7. Comparison of stability of plaques with or without

neovascular of paracalcification in plaques(cases(% ) )

x| n o AREMEREE Rtk
AL B A 18 15(83.33) 3(16.67)
AL TOH A M 23 13(56.52) 10(43.48)
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Table 8. The comparison of plaque stability among different

amounts of calcification in plaques ( cases(% ))
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