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Abstract

Background: A large number of studies have shown that D-dimer is involved in the pathological
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process of cerebral infarction. The purpose of our study is to explore the relationship between
D-dimer and cerebral small vessel disease. Methods: 294 patients with recent small subcortical
infarcts were included in our study. We collected clinical data and brain magnetic resonance im-
ages of patients, and explored the relationship between D-dimer and total MRI burden of cerebral
small vessel disease with its imaging characters. Results: D-dimer showed a positive correlation
with total MRI burden of cerebral small vessel disease. Among the imaging characters of total MRI
burden of cerebral small vessel disease, D-dimer is mainly associated with white matter hyperin-
tensity and enlarged perivascular space, not related to microbleeds and lacunae. Discussion:
D-dimer reflects the severity of white matter hyperintensity and perivascular space, which in turn
reflects the total MRI burden of cerebral small vessel disease.
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1. B%

T A 2 2 R /N E (Recent small subcortical infarct, RSSI), PAEW AR AH A Retd, 5 FTE B & s
FEI 25%.  H RTIORE ST R 2 R /AMBAE i TR R AR T P I s T 9 S 2
/IS it S kOB A% B A FE, T 51 D R SN 4L R 3 [ 1] [2]0 I AR 2 TR /INEE A G /N 1A
(R OREAEARRFIE 2 —, He /N U8 73 52 15 SRR IS L3S i B (lacune) « F1 R {5 5 (WMH). 1L &
[ B (EPVS) ATt fL(CMB) 3] fisiZIN IALE 7 PR R T ML) 2 B2 2% 1), AN T3] PR o /0N I A7 L AR E A AN [
FTRLAR 0 PN A [ 28 0 /)N T8 R SR AE St A AN R R IR AL [2] [4] [S]e 8% AR 5
e LA DK, T P e 8 DA g A R LB R AR AR SIS 2] [6] [7]. KREBARERM, AMEESS
B A JIE S S A EL AR R R, JF H S KERIEFREWHITHRA K[5]. EPVS SIE R EELaUE
TR R AN /KB IE B A SR AR DS, Ak, AR B A0 7T s PVS 5 SER I A7 B A — 8 [8]. @
A s B A F 5 2H 23 4 T A 1T R o

TERAYEE OB, D-RIELE N RS S R BOGRAEM . REZEREDRICTZ
—[9]. HHEFMHMFE. WEEEZET . vl 50 O bR AR5 R S k)2 M 5 IR 2
Wreh, AT N BORFR KRS . A 2 . Bk R R SR A R 2 WA PR [10] [11] [12]. KEHF
FRY, D-RARRIEKPAERNFEFE 8 b RIE Ty, JCHAE VR 2 A K K B ik P41 2 284 fii A58 4 Hh 3%
KB R TS deAh, RV TT TR Y D- R AR KB BT E[13] [14] [15]. MR Z (IEHE R,
B R RS RIE RGAFAERZI EARVE R L M B HER OC &, Womi G048 D-— RARTE NI 4R 4k 5 B 5 )L
H IR M5 A2 RIEH T, EMNAZ R RN R ILEER . B, If AR H R Rk &
o

D- SRR RIA KT SIS0 L oy 2, FL & T AR A B A O, (6T D- R AR S /N i
T FRIAF DG M AN BT RA . BRATTHORIE 72 B 1R 2 WA D- SR A2 75 5 i /0 I8 9 R L s F 4R 5%, I Hodk—
o3 T D- B AR S N U E SR S A AR ) &N AR R R R
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2. SRRk
2.1. INBE

£ 2018 4 5 H 3] 2020 4 7 H 18], FATELSLAEIA N 5 K5 M & B2 e 1) BT B R s 8 8 3
rhf T R R TR MR R R . RSSI & SN SR — (1 57 I8 B ik P 2 5 SR A L X3 A 2B R 30 IR /A
B, RIRTE 48 /NIFZ P, FERILH U8 H — S BN IRR I, HASEAFUE R /N T 20 mm. HEFRAR
@ FEBE SR B2 AR IT , B R RIME R A B I 2E . O JRMEZE by BEAEAG O I %, BEAE A 7™ 5.1

. BORet s, DARCEAE KGR R G s R A5 AT R R R I 2R e R

2.2. ISFRBHRHILIER

PPN BB R T I N IRRIEAE S, BT ROREER, ), EdRimos. O,
WEIR AR, BRAER SRR . ), 3 SR 5 %ﬁA@ﬁﬁﬁE E AN IRAS B T4
Forr, R HEE LR, OB AR A NI S B(MRA B CTA) A RRREZER T, H
128 A EE AL T P L U AR %ﬁA@$%ﬂE% HRACER I EAG: D- K, 4k A
5, BgnfTtE, SMEmeE, BEimaEs, SUHEERE, Hu =N, KEERES, s%EkES, C
RNLEE, RIR, R ER .

2.3. RARED

FITA NALRFH S H% 3.0T LRI &, B AR 45 R H 2 LA T 5 I 2R AR,
BR| 7 EEZ TR 3 B ERHEE, FFILERHRB A R AV ABC/2 it BB AL AR A 16].
FATT 53 B0 ST M A 1 /0N L0 S L R A A R DU A SR SRR AE o AT T B e SO AR R
Eéfaﬁﬁﬁﬁw%ﬁZEMI%%WW FETR RIEBAR R (55 KT W W) . 1 &
(] B 5 S v SO I 2 AT AR 5T B8 BT I B 4 7 AT R A8 VAR 1R 23 B, i BRAEREIL IR & A 741 5
05 WA 5 5 B AR &MWﬁPmﬂﬁ“,m JE L) B ) B 4% 18 0, 1~10, 11~20, 21~40, >41
SN0, 1, 2, 3M4[17]. AREESHE SCAEBRHRARNERES RE, RIWA: T2 I
& T2Flair &5 5. LBWAE T AR TIER), JFHIZME Fazekas 772470 0~3 3 ]3AM
SE3E T REURT) 128 2 B WAS TR L, CMB & SCHEZ/NT 10 mm RAEHERERAE, SWI E
BERNRES. Mok, AT E T ITA S8 MRS DL S 483 7y, PR 7% ISR > 1A
AR > 14~ AR A{ES Fazekas iP5 >2 70 M8 FREE BT KEE > 114 ERHEX
15y, it 45

2.4. GHtEST

AL B2 G TR EL(SPSS 25.0) 47 HE 0 Ao FATTEE K-S Ao x i & sk g AT IR PR e,
IERD AL IR IIME + bfEZE(X = SD)EIR, it spearman AHSCHE ST HEATAR 36, AR IE A0 A 4%
HECE S AR AL B (DY A2 20 (M(Q1, Q)i TR R, B BRI IR BEAT 20, et Bokbd I B & (S b)) (N
(100%))%7~, FHiEid T RSFAT 0. S IER /N MR R S AR S B R E S D-— Rk
KFR, BAVGET R E logistic M HTHIERARHER, P ENT 0.1 HFHMAZHE logistic 778, HT
HWS&WMHEE?@%,ﬁﬂ%ﬂ%ﬂ.@@ﬁﬂﬁﬁEDEWpMﬂWAﬂFM&%WAﬁﬁTH
54, @i ordinal [BIABEAT AT, REREAHH BB, AURA RG2S, 8 logistic [ #T
BEAT M. P <0.05 MMEHVCHEA S .
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Figure 1. Include flow chart
E 1. Qm)\/m.ii

3.2. D-Z B SIEEER

TEGINI 290 2T B 2 T /AR R v, PR 62.575 %, b 531 183 N(63.103%), =il

184 N (63.448%), WEIK7i 84 N(28.966%), A ix AW IH s &5 102 N(35.172%) (% 1). HATHILE R EoR,

D- = RARHIRIAIKFZE 0.293 £ 0.513 mg/L, - H B & FEE I3 m(P < 0.001), Wi5HEM . & iE .
BEIRIT . WS Oy MRS B TR SEARFTE K

3.3. D- B 5 BN/ IS 138 B H BG4 T

FTATHIE BT AT 85 SRR, D- IR 5/ U8 S IR £ 48 2 TEAHSG(P < 0.001) (£ 1).
HHEGT T D-ZRABIEA RN UER AR R R RIA T, D-REIETE. AP IERIEH 2] 2
0.255+0.194, 0313 +0.616; fEJo. AR 5l2: 0.246 +0.175. 0.435 +0.697 mg/L; fE Fazekas 1¥
430+ 1. S 0.090 +£0.035. 0.188+0.131. 0.341 £0.417. 0.738 £ 1.335 mg/L; 7£ potter 5>
1. 2. 3. 463\4%7»7%: 0.210£0.185. 0.236+0.182. 0.445+0.606. 0.582 =+ 1.489 mg/L (] 2). N TIHZE
D-RAR S /N IR SRR AR OC R, BATEE 2 BRI IHIRA R, ARlRER D-—RE
5 WMH. EPV. CMB. EMZMCR. PIANFEFRARFEER: T8 MR, Sk, SR R
OF, IR FPOK . TR E NS, D-R AR, 4R AR, AgiE, SRRIE, Bk
LR, SAERE, Hw=EE, KEERES, sBEREA, C RNMEHA, KRR, FAERER.
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TEORRH R TR, Sk, SIRERE., KEERES. C RMEA. REEREARE, 2HE
ordinal 73 #r4s B8 D-—RA S AR E{E 5 Fazekas 70 2% 5 IEAHSS(RH 2 EU(B) (95% B 15 X [7](95%
CI)) = 1.849 (0.115~3.584), P=0.037) (¥ 2). WHIREFREFEL. A, C RNEA. F4EEAR)E,
Z [H % ordinal 73 M 45 BAR/R D- AR5 A =15 5 Fazekas 70 % R 1EM I B (95% CI) = 0.644 (0.016,
1.271) (P = 0.044) (5% 3). FATHE—PHIZRIER, (A D-RAAIK-5EB(P = 0.948) LU A& f i (P =

0.119)JoAH M

Table 1. The relationship between D-dimer and clinical data

F 1. D-Z B SIEAR SFREI KR

N (100%)/ X + SD/M (Q1~Q3) P A
FER(%) 62.575+11.713 <0.001
PEI() 183 (63.103) 0.400
& L& 184 (63.448) 0.282
Wi R 9 84 (28.966) 0.762
W A S 102 (35.172) 0.164
LF(IRIGT) 68 (60, 76) 0.106
W4 15 (mmHg) 149 (135~165) 0.810
# 5K I (mmHg) 83.5 (74~94) 0.318
Jik ' Z£ (mmHg) 64 (53.25~76) 0.848
MAEARF (cm’) 0.326 (0.144~0.728) 0.706
SIS 4E 1.888 +1.225 <0.001
D-—5%/&(mg/L) 0.293 +£0.513 -
NIHSS: 3 E 7 PAB F b 5 H =K
B PER R A ST F = (P < 0.05),
2 % 4
0.5 0.8
0.4+ b 0.6 - T
ﬁ 0.3 ﬁ
|l| |I| 0.4+
a 0.2+ a
0.1
5 5
BIRAEE B B A
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Figure 2. D-dimer levels in imaging characteristics of total MRI burden of cerebral small vessel disease

& 2. D-Z B/ ME R S HARABRAG FIHERRRIE

Table 2. Logistic regression analysis of D-dimer and WMH
2 2. D-Z—E{K5 WMH Y logistic EY3 4 #f

AR EZS

B (95% CI) P 1A B (95% CI) P

RS 0.043 (0.023~0.063) <0.001 0.043 (0.016~0.070) 0.002
531 0.168 (—0.291~0.628) 0.472 - -

i 0.571 (0.102~1.041) 0.017 0.714 (0.092~1.336) 0.024
B SR Iv 0.063 (—0.372~0.499) 0.775 - -
% —0.068 (—0.532~0.397) 0.775 - -
IV 0.015 (—0.004~0.034) 0.126 - -
Wi & —0.001 (—0.011~0.009) 0.784 - -
FF5K —0.006 (—0.022~0.010) 0.440 - -
FEFLARFA —0.075 (—0.364~0.215) 0.612 - -
SRR 0.015 (—0.062~0.092) 0.698 - -
ki3 0.013 (~0.072~0.098) 0.768 - -
LI A 0.053 (—0.160~0.266) 0.626 - -
Hih =M —0.167 (~0.444~0.109) 0.236 - -
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Continued
L —0.263 (—0.492~0.035) 0.024 —0.199 (-1.285~0.817) 0.685
R ENRER —0.318 (—0.597~0.040) 0.025 —0.234 (—1.285~0.817) 0.662
R E B 0.051 (—0.516~0.619) 0.860 - -
C R 0.027 (0.005~0.049) 0.018 —0.003 (—0.035~0.029) 0.859
JRER 0.001 (—0.002~0.003) 0.525 - -
[F] B2 R R 0.065 (0.021~0.110) 0.004 0.039 (=0.0177~0.095) 0.175
PRk 25 1 iR 0.540 (0.196~0.884) 0.002 - -
D-— %1k 2.751 (1.567~3.936) <0.001 1.849 (0.115~3.584) 0.037
I PAERRA ST %= (P < 0.05).
Table 3. Logistic regression analysis of D-dimer and EPVS
%% 3. D-Z— Bk 5 EPVS HY logistic [E]Y3 5%
PR EZS
B (95% CI) P1H B (95% CI) P1H
U 0.067 (0.047~0.088) <0.001 0.061 (0.039~0.083) <0.001
531 0.599 (0.158~1.041) 0.008 0.499 (0.007~0.991) 0.047
o I 0.336 (—0.102~0.773) 0.133
W R I —0.037 (—0.453~0.379) 0.861
W 0.364 (—0.077~0.804) 0.106
g 0.003 (—0.015~0.021) 0.749
e 0.002 (—0.008~0.011) 0.713
kT -0.003 (—0.018~0.012) 0.706
FEBEAATR -0.076 (—0.348~0.195) 0.581
SE ] R 0.040 (—0.034~0.114) 0.288
75 JE K 0.005 (—0.076~0.085) 0.912
PRI AT & A -0.025 (—0.232~0.183) 0.815
Hh =5 —0.217 (-0.476~0.042) 0.101
poyi[ENE] —0.155 (-0.369~0.058) 0.154
R EEEA —0.156 (—0.414~0.102) 0.237
R E B —0.048 (—0.592~0.495) 0.862
C R 0.021 (0.003~0.039) 0.023 0.004 (—0.017~0.024) 0.718
JRER 0.001 (—0.002~0.003) 0.545
[F] B2 R R 0.033 (—0.009~0.075) 0.126
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Continued
Y E AR 0.506 (0.178~0.833) 0.002 0.231 (-0.165~0.627) 0.253
D-— Bk 0.987 (0.315~1.659) 0.004 0.644 (0.016~1.271) 0.044
DIk P AER RN A Guvt 2 (P < 0.05),
4. 1ig

AT B ERR D-RAR 5 W/ LR SRR A8 OC R . W1 2R, D-Z 8K S5
AP SR U E 2 IEAHOG(P < 0.01), B I3 M s J5 R AT R A2 BT D- 384 e e 17 fioi 9 19 )i
=15 5 (P = 0.037) LS L JE [l [A] B4 K (P = 0.044) ()™ B FE RS .

R ER 22 PR UIE 3R 26 TN A A BBk AL 2R G R AE R GE /e A BLAE . A LY . 21 4R 88 I I BR A =40
A5G D-Z A, FERBESE R B AR 5 SORE O AH BLAE R . OB R[18] [19] [20]. KREIUEFEERM,
1 {5 5 5 107 LB R O E g ik BRI JORE T80 I HL 51 RSN P I8 1 20 S i [4] [5] [8]
T s B A B ikt H L5 4R 5P i P 48 s S TG B SR AL DG o BRI, FRATTRT D - SR A 5 i /)N I 55 S i 4R £
FHPAH S I TS D-ZRARAE AR R GG R T AT S AR, I T BRI R 48 L SR
fiE RGN AR R, HEW BT R S E S DA LA B (] R K AR . AT R BoR D- %
A 5 o v B R I TR AR DR P TE G vk S, SR DR AT R T I R if 3 R e R
e, mIE G, BTSSR U, I R S 0 N RSP R I B RS B RR SR (1 SORE R
RLTGIK[2] [6] [7]. MR E BN HBESE . 5 ASVE S5 AR 23 BRI R AL AR TR oK, I 400 He et AR T AR
S, P B A [ A 5 A i LR = UE 4l S 4%

KEIGARI TR, HE D-Z KRR EZ WAL TS, R EEFE AT D-
TR SN B R (1) fi AR A DA S R R R ZEAR AR BT S B[ 13] [19] [21] [22]. AW FEEHE T 55—
ANV D-RAR S I/ ML I B AR G, R D- SRR S T G /0N T S IR 4
e LRI T (94 B I L 1 P A 1 DA B B B D R i % (23] 6

HHCAUEY] D-Z R BINREIEh RIA TS, JUH 5 KB P 28 284 i 8 58 LA RO Yl 26 v 85 1) A1
K, FEH AT LU SRR FEARFR K AN, SRT D- F AR S HA R J7= N NSRRI AR G 1t i AR AE S+ [13] [24]
[25][26] N 1 S i A A0 X0t fii /I8 IR R LR S B IR S e, FRATT A A R AE B8 3 R ik 17 3 301 R = /)
BEAEEEE, I HA B EAR TR TR AR 2= R b . AT 78 45 48R D-— AR S st R FA 0
K, BATAAIX L H T RSSI B EBICARTRN, 25 5 4 5 PR A PR 36 52 0 3 250

AT TARAAAE — AN B . 58, BRI iime, eIz R, BT A EGITHZ BIRaTT
HRAAE S, WHURREREAN L, XS5 M2 2] m R, AR AT DU 2 i 8 56 3
WERBURR R . FLIR, AT B 2 2607005, BRAEERBYE. &a, BT R a5 i & R
PE, PR SZ IR, wT DU I BA B 70 R0 2 748 0 5 i i ) i

RRSRUE, FRATIIWE FEREA T D- SR AR5 /N U85 SRS R F 40 L FLRAAR SR IE I K R o FTREAE
Wi/ LR 2 W PPAl DL SR YT 4R R PEEH .
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