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Abstract

Objective: To investigate the relationship between serum cystatin C (CysC) and the property of
carotid plaque and the degree of carotid stenosis in patients with ischemic cerebrovascular dis-
ease (ICD). Methods: 128 patients with ICD who had completed CT angiography (CTA) of head and
neck were selected and their CysC levels were measured by automatic biochemical analyzer. The
subjects were divided into low CysC group (n = 66, CysC concentration < 0.95 mg/L) and high CysC
group (n = 62, CysC concentration > 0.95 mg/L) according to the median level of serum CysC of the
subjects. Then the property of carotid plaque and the degree of carotid stenosis were compared
between the two groups. Spearman grade correlation was used to analyze the correlation between
serum CysC level and carotid stenosis and plaque property in ICD patients. Results: The propor-
tion of calcified plaque in high CysC group was lower than that in low CysC group (3? = 18.636, P <
0.05); the proportion of mixed plaque and lipid plaque was higher than that in low CysC group (2
= 7.326, P < 0.05; »2 = 11.291, P < 0.05), the difference was statistically significant. There was no
significant difference in the total proportion of plaque between high CysC group and low CysC
group (? = 3.185, P > 0.05). The proportion of mild stenosis in high CysC group was lower than
that in low CysC group (3% = 20.243, P< 0.05), and the proportion of moderate, severe or occlusion
was higher than that in low CysC group (32 = 7.212, P < 0.05; 3% = 7.819, P< 0.05), and the differ-
ence was statistically significant. The total proportion of carotid stenosis in high CysC group and
low CysC group was not statistically significant (2 = 1.671, P > 0.05). Spearman grade correlation
analysis showed that the degree of carotid plaque stability and carotid stenosis in ICD patients
were positively correlated with serum CysC (r = 0.450, P < 0.05; r = 0.376, P < 0.05). Conclusion:
The properties of carotid plaque and the degree of carotid stenosis were correlated with the level
of serum CysC in ICD patients. High CysC level will increase the incidence of unstable plaque and
aggravate the degree of carotid stenosis.
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B R: $F BRI 4 5% I B9 9% (Ischemic cerebrovascular disease, ICD) B I EPEFMMEC (Cystatin C,
CysC) 5 Bh kB R R FFN kI EREBR R R, FiE: BEEELTRCTIME & (CTA)KICD &
#1285, RALBEIELS A EHCysCKF. RIEHF TN R K MIE CysCH A BUK PR 5t R
43 A& CysC4 (n = 66, CysCHE<0.95 mg/L)FIE CysC4H (n = 62, CysCHKE>0.95mg/L), RFHE
P 4L S5 BB SR M S RN U3 Bk Bk A= #E BE « 3 B Spearman®§ 4% A 5% 4347 IfLiE CysC/K-"F 5 1CD B 3
TSN K PE B RA TS kIR AR AR S, 558 B CysCAS LTI LA B AR CysCHMR (12 =
18.636, P < 0.05), &AM BELRANAR BB 5 LA 35 TR CysC4L (42 = 7.326, P< 0.05; 42 = 11.291, P
<0.05), ZRHEFLHITEEN; FHCysCHAKCysCHR G P ZR LS H %R X (42 =3.185,P>
0.05). & CysCAR BERRAE WHIBKCysCAMK(y2 = 20.243, P < 0.05), P&, EFRAZLAHET
f&CysC4 (x2 = 7.212, P < 0.05; 32 = 7.819, P< 0.05), ZRWEAFLRITEEN; HCysCHMKCysCH
TR B HHERTR T ER N (2 = 1.671, P > 0.05). SpearmanFHAARSHTER, ICDEF
TN PKBESRFE AR . Bk B FEE 3 5 ME CysCE IEM R (r = 0.450, P < 0.05; r = 0.376, P <
0.05). Z5i: ICDEBEEFIIBKBEIRMR . TSI ERE 5 ME CysCK-FHRK. HCysCKFEHmA
RERRRER, MEFKKREEE.
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1. 5|8

o 2 o R 1 A TR NS R, SO SR ZORAE T IR R . RE Y RN D T,
B R 26 FR g 51 2 200 77, FH A 5k i 4 i IfiL 5793 (Ischemic cerebrovascular disease, ICD)%) i 70% [1].
WHFER], 29 30%H) ICD S3afikopk 78 12 BE A BEHREA 5K [2]. Bl ik f84 0 10%, & ICD X,
2B 26% [3]. MBIk EERE L (Carotid atherosclerosis, CAS)+& & AL S5 ik 45 (LRt , J& ICD i &=
B IR 2R o BB KRR i v 51 RS 1R P A 2 R ZE RN S8 ik B A T UK IfL IR Gz v E VE A A2 A2 CAS i
ICD I EZEHLH] . MIEMHIE C (Cystatin C, CysC)Je& — P H Z2 1 P Y 14 2 238 [ g5, R R
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JS ' T REARAS B AR VR bR IC (4] CysC 5t & B8 i B AR A v] LA S BBl Bk FERE AL [ & AR 5]
WFFAESE, @K CysC 238 I o ML Fo A4 1R R A AR 2 O VR0 R 2B (A S TR ERL -7 6] [7] [8]
HAT KT 1fE CysC /K15 ICD KAMKREAHY], CysC 5 CAS WIAHRIET A BB . ARFFREE T
128 #i ICD BFEMSLI B AL R IR B TRL, A HT G CysC /K15 32 kB4 57 K& 25i3))
JkBR AR IR R, NIRT CysC 5 ICD Z [Al Ik R B2 ALIR K S % .

2. WRE57HE
2.1. MEMR

IEHLE 2019 4F 5 % 2020 4F 5 AF BRI BERSGAR 128 4] ICD £ . PAINRE: 56 (F
I i 0205 7928 2015) 1 ICD HIS WidsifE[9]; £483kfl MRI & CT #i12; 5e kHEF M CT E5: &
BRIRTIREREAT . HEBRARE: A IR 2R 3 S MR RA T SISO EREE: &R0,
J BUReASE: SIMEE; MIERAEEE . GIFERE S AA L. A ICD &) CysC
SEIYIKAFE(1.04 +0.34) mg/L, HAZECN 0.95 mg/L. RIEIMTE CysC AL EKF[10], H5H3E 73 MK CysC
H(n =66, CysC #JF<0.95 mg/L)AIiE CysC 4H(n =62, CysC #E>0.95 mg/L). ik CysC 4L CysC 41
BE— RPORMFEE T . FhS . TR LR B A IR R IR BER . ERE), Wk 1. &
WS B R IR R e Ae B R Sl ikt . Tl BB 252 s R et

22. /&

fEFAEEVE T X8 CT BT SL3H CTA K 2. Vg B BUMEM, REHSKFRRHM e g . &5
IE R A EE B ERE 90~100 ml, VEHRZEN 3.5~4.5 ml/s. FMIERBF S35, #E iR RE
J9 110 Hu, BEAT R T IR, $2485 0 F8 Hp ORAIE 538 Sk 30 48 00) 1) 31y, $ 48 38 BB R = B ik 5 2T F 2 em
R T R A HRAES R IERIKIN 5 ml, 4°CZF 3000 r/min &0 10 min J5U&E LZME. RA4EHE
AL (H A H LA F)ISE ICD B MLIE CysC 7K T o $0Sh BK bk 75 F5 R b vt 2 18 b SERE IR 1k 2550 fik
PR T) B 1036725 (North American Symptomatic Carotid Endarterectomy Trail, NASCET), RIfE4f CTA i3]
ik P9 A3 406 /N BRORE FEE 1) 93 R e B A0 4 (L B A5 R FEE <50%), -+ Bk A% (I B AR 5 FE T 50%~70%),  E k4%
Bl P ZE (IS B AR FE FE>T0%) [11] AR HEBELLI Hu ZEIAE R 3080 Bk BEEL 73 =38 JIg L BEHR(CT {i<50 Hu).
TRAPERIEL(CT 18 50~119 Hu) &AL BEHL(CT f5>120 Hu) [12], =& A e MM kg 5m .
2.3. GeitEFabiE

KH SPSS23.0 AT G it Mt o tF BB X £5 BI(H ) FKam, AR L ¢ i el /2 165,
K H Spearman 252 A< 73 HT ICD &35 I3 CysC 5 30 sh ik BE e 1tk 7 e B A5 FEFE AR s P < 0.05 N2
R EBAG#E
3. &R
3.1. F4E ICD BE—MRIFIRELR

ik CysC A3 66 i, HA 5% 35 45, 2otk 31 4l & CysC 23 62 #l, HAr 51k 37 4], otk
25 4] PHLHEE B L R LG HE () = 0.574, P> 0.05). 1% CysC 41 ¥R (69.17 + 7.20)%,
5 CysC 4P H4ER(71.15 £ 10.34) %, WL ICD HBFEEY 2 F IG5 (= 1.363, P> 0.05). {ik CysC

HICD B S mEIE . PR AR 2058 29 6. 25 f]. 22 I, & CysC 41 ICD #& & i
FE FERRR IS5 2508 31 1. 27 Bl 25 B, LG IEE s BRI . AR5 i bo ) 22 S 34
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TG 275 (= 0.472, P> 0.05; > =0.426, P> 0.05; * = 0.672, P> 0.05). 1% CysC 4L CysC 41 ICD
BHE-RERMERLGI R, BAIE. Wk 1.

Table 1. Comparison of general data of ICD patients
1. 1CD BE—MRERLER

451 4531 R (D) PRI () e ML (f31)) B PRI (451) 1M g 55 (151
B(n=35) 53~83 67.20 + 7.308 16 14 10
ik CysC 4(n = 66)
L(n=31) 56~83 71.39 + 6.494 13 11 12
Hn=37) 45~85 68.70 + 8.553 14 15 13
7 CysC 4l(n = 62)
% (n=25) 54~93 74.76 + 11.798 17 12 12
P{E 0.449 - 0.209 0.492 0.514 0.412

3.2. F4R ICD BETEhpK DI B EL BE

PR 21 £ 3 3 0 ok B R R BB B, R CysC 2495 A BEBR ) L9 55 CysC 4R (7 = 18.636, P < 0.05),
Z G BAT G5 S R A TR HOR AR R BB ) AP 7 TR CysC 417 = 7.326, P<0.05; *=11.291, P
<0.05), ZRWEAGHHE N & CysC HAMK CysC HBREH 8 L 22 F LGt 275 (= 3.185, P>
0.05). W% 2,

Table 2. Comparison of carotid plaque properties between two groups of ICD patients/cases (percentage)

= 2. M4H ICD BE DMBKBER I RELE/BI(BE 2 F)

5 54K TR iz it
1% CysC 4l(n = 66) 36 (54.5) 14 (21.2) 7 (10.6) 57 (86.4)
5 CysC #(n = 62) 11 (17.7) 27 (43.5) 22 (35.5) 60 (96.8)
7 18.636 7.326 11.291 3.185
Pl 0.000 0.007 0.001 0.074

3.3. F4H ICD BE TR EIRE LB

PR 21 BB 3 3 B ok b 2 R BB LG, R CysC 238 78 LI CysC 4UIR(7 = 20.243, P < 0.05),
Z 5 B it 3 P L Bl A 2E LA 4 T CysC 4H(y7 = 7.212, P < 0.05; 2 =7.819, P < 0.05),
R BA G %8 L CysC 4RI CysC 43 ah ik 22 i bl 22 R B Geit 8 (= 1.671, P> 0.05).

I 3.

Table 3. Comparison of carotid stenosis degree between two groups of ICD patients/cases (percentage)

%< 3. M4H ICD B2 E TR ERRELLE/BI(E T E)

A5 B T EfiEEiE it
1 CysC #l(n = 66) 30 (45.5) 15 (22.7) 11(16.7) 56 (84.8)
#i CysC #H(n = 62) 6(9.7) 28 (45.2) 24 (38.7) 58(93.5)
7 20.243 7212 7.819 1.671
P{E 0.000 0.007 0.005 0.196
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3.4.1CD BEINE CysC KFESMBNBKBER M B IRAEIE A A9 K¢

LLAsE ICD H 3 1M3E CysC 7K P55 300 ik BE Bt 57 e e 45 FEFE IRAH G 1%, Spearman 25 27 AH 7 #4451
K, ICD B3 M35 CysC /KPS 3ah Bk Bt etk i B2 2B 2 IEAHOC, r {B 20 31N 0.450 (P < 0.05). 0.376
(P<0.05). W% 4.

Table 4. Correlation between the level of serum CysC and the property of carotid plaque and the degree of carotid stenosis

inpatients with ICD
%% 4.1CD 2& IE CysC K EEHahBkPER M B RIKETZE FIME X M4
ViiESES P1H Y
B 5t 0.000 0.450
BETRE 0.000 0.376
4. i

ICD ZMARIH W, R WA RRA, JORWER., BULE LEURFRE . ICD E 2
RABAEHE: T, TR IRRRA . 1 FARBIRANE . Ril; RIRHI SIS IRk E
fTAERME; SR HBUR AR B R B SR 13]. i . BER . MRS H . M. AERE. JRER. A%
IR R C RN 55 R 3 1 T (R k308 kB B 1D T Jl o 19 0 A8 ICD XU . CAS /2 ICD RAE)
HEGEKREE, 2)30%0 ICD 5HENIKAERR[10], PAERFER A CAS. BEAL APt i S 38U &
WeAg: H—JiH, EEMERT, AMaePR SRR, Waii— P nE A, gk
M. HAT, ICD WEZRITHRE LAY, MEHNNT N KIMEFAR[14].

) JK S A B e L A — 2L DA ) ok B 4 i 4 R R A RN R & R AR . 2 R B AP R
PR B 5 S 40 6 A7 25 I AR AR AR AIE FA) RE I [ 150 510 Mk S ASF R A 10 S Ttk A2 1 557 P9 Bz AR50 + I
ST L2 M T % 8 B R I N R R o R MO TR I CysC 25 T SR FEREAL T %[ 16], 5 CAS
MIRAE. RIBAMTGER[17]. #EHRE, kLI CysC AP RBRAI18]. MX, RIEYH
it R ) 35 I A B A PR AL 53 W CysC BENAIEIR . (R, CysC 7E S ikt B As A4 £ 3 i3 b AR EE M3
[19]. BlJG BT CysC KEIHFEM KT TR, FEAALUE ARErE SN, ik s ks m & 2E19]

15 CysC & — v & R VE = I SR 2 B 750, & m] DATE A A 1905 A% 4 R gk AT e s A
FIAK[20], HAT A M IGGE R AT SRE RS AP ThRE[21]. CysC @i ] B AZ AT RE [21] W15 bk
SR C R AL SR R MR AN B RS, BRI R BT S, 4R RR N RE R (TR AN PR ARG
SFUIBNAS P, 25 U BEAH PR AN TT (7= LR R BERR[10], X5 T 4ERF A7 BE 56 B ME A L4 IE 3 2R BRI e
HA R BN R4 s, AL s E WA, CysC FRikZ 2], HEEAMIER
T SAZ A b Rk, e bR B TGS A7) CysC 2 1A1 i A P RE IR 40 B 1 56 0 B e, S A%/
LG A 1) N SIS, AT B IR AR A 4 A2 2 [8] CysC I 48 58 Hh WL 240 Pk AV PR AN A AR T
S5 RAERN, IO T LA A R SR A, S ECEIRRIRE CIRERE N N, M
SZ AR B ik 2E 2 ) I I BE (A5, R CysC T #E AP 4L 2UER IR i Rk [22], MLAA
FIAREENLH] S LB M & E £ 1 CysC [20], Fe& S ESIK M FERE L FIINE CysC K FFHr, Bk
FEREALBE R G fmr B 0, BRI B (23]

AWFREER TR, 5 CysC ABLBEHL ELBIEHE CysC 4K(P < 0.05), YA P BELR AN 57 BB (1 b 451
BImE AR CysC 4(P < 0.05), ZREAGER G XN E/K T CysC il IIAF S BRI R A% . A
WAL RIE IR, & CysC HERFERAE Ll CysC 4I(P < 0.05), HHRE. 5 al A1 2E L il 34 i 1K CysC
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(P <0.05), ZREAGIFEEG RITREAKTH CysC ATINESEN IR AFEFLE . Spearman ZAH K7
Préfi R, 1CD BEIENKAFGE R AEZR . FESAEREES ME CysC KT IEHFR(P < 0.05).
LREFIR, MW CysC SEUBhBKIFEEAAE AR INE,  HKT RT REAE A 1TAh SN Jik 586 FEAE AL A A 25
Y. CysC WRIEir, MEIEIEATEE, SEB TR E, XATREHIN ICD BIAF . KBTI
i CTA BBRBARIAL ICD B ISA AT S S AR REE,  BOUAl U A s g 4l Eff . 22 00
WEFE[24]-[31]1HE W] CysC R BEAE ICD HARST GRS A 3R - A 704 IR T 1CD Hr A1, 70 #r i CysC
5B B BE A 57 S AN KA A FE B B O, 9 ICD B4Rt 2 % . A i R IRV TREA EH
B, D9 ise, B ICD B R #T RefF A i f, O SRR RE 2 RFEA . 2 L BT FURIAE
SORISERE . AN, AHEFC M AR SE A B CysC 5 CAS ARG ER A NS, XA FEE— 5 1 S g w7k
iR
B O

R PN RSB, I RIS SRR S, SR AR AR, XA AR
KA, WA R, AN TR, XL i S A% 8™ A IR BRI e R B B
BRI B B
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