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Abstract

Objective: To investigate the relationship between enlarged perivascular spaces (EPVS) and re-
current ischemic stroke in patients with noncardiogenic cerebral infarction. Methods: A total of
704 patients with acute ischemic stroke admitted to our hospital from June 2019 to December
2020 were chosen in our study. Patients were evaluated by the site and severity of EPVS and fol-
lowed up for 1 year. According to the recurrence of ischemic stroke, they were divided into a re-
currence group and a non-recurrence group, comparing the clinical data and imaging data of the
two groups. The independent influencing factors of recurrent ischemic stroke were determined by
multivariate Logistic regression analysis. Results: At the one-year follow-up, 100 cases (14.20%)
were in the recurrence group and 604 cases (85.80%) in the non-recurrence group. There were
statistically significant differences between the two groups in age, hypertension, diabetes, fasting
blood glucose, antiplatelet drugs, lipid regulating drugs, cerebral artery stenosis, and BG-EPVS.
Multivariate logistic regression analysis showed that age, hypertension, diabetes, cerebral artery
stenosis, and BG-EPVS were independent risk factors for recurrent ischemic stroke, taking antiplate-
let drugs was an independent protective factor for recurrent ischemic stroke. Conclusion: Mod-
erate-severe BG-EPVS is associated with recurrent ischemic stroke. The moderate-severe BG-EPVS is
an independent risk factor for recurrent ischemic stroke.
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1. 5|8

ORI & ] 1] [ (enlarged perivascular spaces, EPVS) & i itk B2 & 48 85 B AT 4H 4, EMi AR
BRI E EEAEA, P DA R N M0 B R 0% [ 1], EPVS 2 da FRGRLE i /) I8 B J
FIHAZRR, BAEF/NT 3 mm, FESMAELIRE G, BRT . P AES2]. ARFrE A, 6t
I i B e 2 R R R e, ] [ AR B E AR TR R B AR B 2007 4 ISR AR v B R AR LR 1 4
ERAF 1 FRERENF 12.5% [3]. SEIRZAEFML, BRI EGR AR IR R, 70 S
BTG ARG (4] P EE KA IR T RIS AT, BRI 3 AN SR
TR B 1.4%M 5.6% [3] [5]0 A4 R 7 = A s A 25 A R 52 DR 3R R 00 ik AT LR . oK
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EWibRriE, H TOAST 7rBUBRAMOIRIEREZERL6]: 2) Tl > 18 X; 3) KW 7 RWtL: 4) BF AR
B, AERRARAE: 1) A IFHAR AR R GUI (i R L SR DRl L RO SR s 2) A
FEE LI A A PEOHERE . PR IIRAZKEE 3) DIOIEEM . SOREN PERIIREA
Gy IR BEE A BEAT MU MR FEREU CTA Wt 4) SUWRINESEH il i ia T B A A A
TR 5) BHAERAERNEESE. Py L. R IR R . 6) SRR E R KT,

2.2. IGERZBRMCE

ABEGRICE B H AR, GIEER. MR BWsE . YOl B A EmE. BRI
Jeb O e T ILAE S5 B, SEEIG = AR AR BLAE Tl = EE(TG) I [ B (TC) « AR% 5 /i & F I [E B¥(LDL-C).
15 % R R A E BE(HDL-C) . 2 M MAE(FBG). [AA R BRHCY) . Al B b vh 1 4F 3 A A
Ui/ 8 2

23. BBRFERERE

P N B ENBE 1A N 58385 i MRI FISL 3058 CTA fu# . filfii MRI £/ Signa HD3.0T (31
GE A 7)) 358 FRESERFAREA R LB CTA R sh ko = 1550, 4 sh Biopk 45 R B Fa R AL SRR
PEZ S ok A RS UT) o i AP 0 B AR A o P P ) OB A SR FH ARV PR BT ] DT AR Y6 7 DR 2 5 P 230 e 7 (1) B
HUXS HEBE A BT AT ) WASID VE[7]. AHIF FUARE il P Sl o0 Bl kB 25 R B0 NZHLER 5 4y I3 ke
B <50%4, MEhHKEEAE 50%~70%4, MNEhlksesE > 70%4.

EPVS 2 Wibritk S 2% b [ i/ L B 1290 5 KSR 18].  H Al R AL B AL PR YA 3K (1 i
I BR(EPVS) [9]. AHFFE K Potter W44 - UF [ HH.0y EPVS FIIEJKTT EPVS 700 0~4 2%, 0~1 S N4
JE, 2~4 NP EE[10]

2.4. G ES R

NFH SPSS 26.0 BAF#ATGiTH AL R . EVEBTRI LU R R, AR HBCRH ROk f5 & 1Ry
)BTRS + WiEERIR, HRICBCRABISIREAR /558 . ANFFE IR 75040 B € E OB L 77
HOss, Or5)Eon, HILLEERH Mann-Whitney U K36; R 2K EK logistic [A1V343H1 & k S 14 25 H 1)
AR, P<0.05 B4R L.

3. 58
3.0. ERES5RELABE—MRIGKRFERI LR

WFCIAI LGN 704 B2, 1 SRV TR E R A 100 B, KEKA 604 1, PIHEAEER. Hill
T BEPRI . 2SS IMBE(FBG) ARFIPUML /MR 254 BRAMIT 2590 Iish i as . JEET EPVS J5 1 2 5%
BRI R (P <0.05) (W#E 1, #2).

Table 1. Recurrence group and non-recurrence group clinical data comparison

# 1. BRASRELA—RERAN S

AR RERA HRA T1Z 58 5 P
FEIR[F, M(Q1,Q3)] 64 (56, 70) 67 (64, 73) -3.885 <0.001
(5 /20) 409/195 67/33 0.020 0.887
B n (%) 376 (62.3) 85 (85.0) 19.643 <0.001
PRI n (%) 190 (31.5) 50 (50.0) 13.129 <0.001
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Continued

JEE LI 1 (%) 93 (15.4) 21 (21.0) 1.984 0.159
1= BB ILSE n (%) 67 (11.1) 15 (15.0) 1.273 0.259
AR n (%) 241 (39.9) 42 (42.0) 0.157 0.692
TR S n (%) 192 (31.8) 30 (30.0) 0.127 0.722
MR B NR 2 n (%) 399 (66.1) 49 (49.0) 10.790 0.001
JRAARIT n (%) 410 (67.9) 56 (56.0) 5.412 0.020

2B = R FR[mmol/L, M (Q1, Q3)]
LDL-C 2.41 (1.90, 2.99) 2.38 (1.79, 3.29) -0.901 0.367
TG 1.19 (0.84, 1.67) 1.19 (0.93, 1.61) -0.757 0.449
TC 4.16 (3.44, 4.83) 4.06 (3.35,5.11) —0.044 0.965
FBG 5.29 (4.74, 6.68) 6.05 (5.01, 8.01) -3.116 0.002
HDL-C 1.13 (0.97, 1.30) 1.06 (0.96, 1.22) -1.750 0.080
HCY 11.79 (9.65,14.20) 11.84 (9.90, 13.84) -0.337 0.736
NIHSS [43, M (Q1, Q3)] 3(1,6) 3(2,6) -1.502 0.133

vE: TG: Hyh=[§; TC: LJEMEEE; LDL-C: (K% ENEEANEE; HDL-C: W% EREAMEEE; FBG: =g
P HCY: [FIZBEEER; M (Q1, Q3): A7 F (VU /A% n: #1%; NIHSS 3 H E 2 DA B2 H&ER; P<0.05
BHEit2E Lo

Table 2. Recurrence group and non-recurrence group clinical imaging data comparison

* 2. BEREASKRERATEGFEMILE

A RERA HRA 7 P

DK B n (%) 7.297 0.026
<50% 333 (55.1) 41 (41.0)
50%~70% 216 (35.8) 45 (45.0)
>70% 55(9.1) 14 (14.0)

HLJEHT EPVSn (%) 44.744 <0.001
BEE 410 (67.9) 33 (33.0)
RERE 194 (32.1) 67 (67.0)

=55 .0 EPVSn (%) 3.849 0.050
B 388 (64.2) 54 (54.0)
HHE 216 (35.8) 46 (46.0)

H: P<0.05 S FE .

3.2. ERMERMEZEPE S E RO

FIH Logistic [BIAREAL, PLE 1, 4 2 hggmm 5 M M M 26 v B IR 3R 23 i R o vk s U R R
RNBZE, DERKHA/RERANRNEEIATE 50, SR FE mifk. PR Wsh ok s
FERETT EPVS & 1 A BRI G R 2, ARSI R 2502 AR R R (P < 0.05) (FEWLE
3).
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Table 3. Analysis of risk factors for recurrent stroke

® 3. RMMERELNRBIERE RS

A EVEES FrifE izt Wald OR {8 95% A {5 X [A] P
RS 0.043 0.014 9.631 1.044 [1.016~1.074] 0.002
23 J15 0.043 0.060 0.505 1.044 [0.928~1.174] 0.477
5 1M 0.946 0.309 9.355 2.575 [1.405~4.720] 0.002
i R s 0.598 0.285 4.406 1.818 [1.040~3.176] 0.036
FR Bt ML/ R 24 -1.075 0.379 8.033 0.341 [0.162~0.718] 0.005
AR AR 0.316 0.385 0.672 1.372 [0.644~2.919] 0.412
i 5 fik ple A= 8.306 0.016
<50%
50%~70% 0.580 0.253 5.242 1.785 [1.087~2.932] 0.022
>70% 0.934 0.387 5.814 2.545 [1.191~5.438] 0.016
Hh YT EPVS 0.708 0.121 34.107 2.030 [1.601~2.575] <0.001
#: P<0.05 HGilFE,
4. g

SRIMPERE AR VF 2 [ SO T AR IRIR K B Z R A 2 —, 24 25%M& R E a2 h 2K [11].
IR T AR R R A e IR N REBA ST FUAR KA T R AR RN 1995 EE
2005 LE[EA TR, (HILERA RAA[12], XK H T SR e &k — P uukm s . A
TR R RS, T RS SR G XURGE R 2 47 ) AN R B0 £ A0 RURS: PR 3R SR Z R AN B 51 [13] [14]
PR APk By 2 A P R L P 2 o D S B PR 30T i 3 28 v ) — R T AT b AR rh S R R A B S, W
SORNEAS P fE R R 2R A B T G — R WIS, WA EPVS 5 AR R ARSI A B TP R
MR TT 3R a5 R -

4.1. ERERMMFPREEERS

SR TE Z MR IR SR BRI sl RERE L e s | R B MR IR A 4
FEGWIAE[15] AR TR Sl . BRI 2 AT S 1 A R R AR i (S fE R R . AR
K, BB RS . SIEE R EF AL, w0 S Sl m iy A S /N, TR A O X T AR
K, BREGFBEE I RAER[16] [17] [18]. BB R kM, X636 @ M2 F
JTIA B35, MRS HIZE 130/80 mmHg LAR, WIRRIRAE B R A [15]. —HIZERE i R SPEA
N PRI ) BT 26 28%, LA R i XUR B R BB 3R 33% [19]. TAEAH ST & 9F 2 BUbE)R
I3 1) K85 LA B 5y o AN 90 S 7 T 30 IOk B 2 (PN 3 Bk AN P AR 30 Jik ) A FE VR MR AR HR S 1 AR R I s I A A
ST S R 2R o IF 3 B PP 5l R 7 ) 7 R P A v A R KU R I TR 7, 3R > 70% 1)
B 1 FRRERAIE 18% [20]. AHF TR RPN 259015 505 & R S 2 e A O, B
AR FH LI/ IR 259 10 BB 3 A b R R, SR APLIMAR VAT vl A RIS 28 vh R . R T S 2 i
R VR MRS o A K R B — B MR 25 TR A SR [15]. WF AR IR G20 70% 53 1R EF
MR PLIMAEZY, 60% 7 A7 1) B3 R HF U I 25 Ry T 2R 254, X KA b 5 B 3 ] BB A7 E 25 A Mk
W RR[12]. B — T rE 1 R R AT A T TS - A6/ TIA R mT DU I gt 4% o Rn IR A% B
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MR T SR AR SR T 2 TR R [15].
4.2. AEIERAL EPVS 58 & Sk 1422 b pyHE <14

I FE] R B B R i /N L R —Ff MR SRR I, 22 0 A T BRI AR 42715 (BG) AT B 5] H1 0 (CS)
[10]. JEJETT EPVS [T R 0T B8 FH i I A 5 (/N o8 BT, -0 5 0 EPVS BT R85 il v #r FE A 5
DU K[21]. EPVS fESR IR A A g il 4776, JUH@ CS-EPVS [22]. 1245t RK B EPVS LA
JEIIRERRE . WEIEEE . A E KA 5R[23] [24]. Yang Z[2510FF, KPL BG-PVS MEFEEG A, B
PEAR TG 2, $87R BG-PVS B HE AR g RINAARE R . Lau (2637 T P IUATHE
PEWE 5T LLER I BG-EPVS.CS-EPVS & Il PR AN RAAG 7 A DG Pk 22 5 DA KOG] 265 FR RO BE T2 1) 191 52
WFFEARYE EPVS 30 H ¥ EPVS 70 N =4H: <11 41, 11~20 41R1>20 41, 4538 K4 BG-EPVS KT 20 I,
HARE A < 11, BG-EPVS /1 1.8 £%, #£H BG-EPVS 5EKHM AR fEEM . BR
BG-PVS 5 CS-PVS fafa K Z AL, (H2 CS-PVS 55 KB i 14 45 o I 2 2 AR OGP o 30 3 1Rl P9 — T[] ot
YW AR B BG-PVS 5 & R MR i A i 2 [MAZLEAR DG, v - H B BG-PVS /& 8 AR i A% (1) g 57
FER R Z[27]. (HR XL TR SRS I « PUIL R 25 55 PR R s o ASHHE 5T 23 AR TT 1 36T
EPVS A1 5P [E 0 EPVS 5Oy P 5 R i v A5 o (i AH G, 45 53R R R IRYT EPVS SRy MRS ML
VA R AETEAR G, W B EPVST R4 Hp R (1 KU 42 B EPVS R 2.03 £, AWK TR =00 [
Ht EPVS 50 Y5 it 2 v &R AELE A et

4.3. ERT EPVS 58 & BRI 425 8415

EPVS FERIUNIME ABLEN GG IE, WA REZ . B ks Stk s BR R T F, SRy
K, MEHPEREAG, BT R, A ISR R A YRR R, ARG RS AN
BARNEINRE S AR LG B i3 PRGN 350 EPVS 1A A I k(28] [29] JEEETT EPVS WM 25 i &2
REILEI A, JERTT EPVS 500 H 0 EPVS MIELE, 7 S 525 5 %2 @ U i sg ), IR
rEFPE IR EPVS, I N AR iR v R, -G A, XA T, NS
S PIERIMA, WIIEHA B ST TS 4, AERIE B MR, B AR ARZ, 3B KAL) X
BrHEN8] [27]. J34b, ZhWSIaR MY CSVD W] BERLIIREAE s (R L~ 5 1 R B K A% 0 DX, AR
R PRI EPVS, T ELEE EPVS 26t (82 F) i L 4L i i~ 15 i R P P RETE /D, SR IMAZ O XTI AR K
[30]. Bk, wHEEIEETT EPVS SEARO IR INEESE & 25 b R a2 .

5. &g

ZiLprd, hEEILEY EPVS 2R R ML A S ER R R, T E LRSS EPVS A B K
N R SR A A5 A B SRR B, X s DA I - ST PP A i i P A v 58 o AR RS B 5t 2 o — R T
g HA HER 3 E L.
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