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Abstract

Objective: To investigate the relationship between enlarged perivascular spaces (EPVS) and
post-stroke depression (PSD) in patients with acute minor ischemic stroke. Methods: A total 0f187
patients with acute minor stroke (National Institutes of Health Stroke Scale score < 3 points) ad-
mitted to the Department of Neurology of our hospital from October 2019 to June 2021. The pa-
tients completed head MRI examination after admission and performed EPVS grading. At 3 months
after symptom onset, they performed PSD assessment according to Hamilton Depression Scale
(HAMD) and the Chinese Expert Consensus on Clinical Practice of Post-Stroke Depression. All
enrolled patients were divided into PSD group 61 cases and non-PSD group 126 cases. Through
statistical analysis, explore the correlation between the enlarged perivascular spaces in patients
with minor ischemic stroke and post-stroke depression, analyze the risk factors that affect the
depression of patients with minor stroke. Results: 1) Age, years of education, diabetes, frontal in-
farction, centrum semiovale EPVS and WMH were statistically significant different in PSD group
and non-PSD group (all P < 0.05). Years of education, diabetes, centrum semiovale EPVS and WMH
are independent risk factors for PSD. 2) The severity of depression in the PSD group was positively
correlated with the severity of CSO-EPVS, and the difference was statistically significant (P < 0.05).
Conclusion: Years of education, diabetes, CSO-EPVS and WMH are important risk factors for de-
pression in patients with acute minor ischemic stroke, and the higher the severity of CSO-EPVS, the
more severe the depression.
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1. 5|8

Jidi /) If1L %7 973 (cerebral small vessel disease, CSVD) & ™ 5 fG & N R H W7, BE%E CSVD ffH
BN, BT HIBERG . KRB, AR HEIRBEAFERAEIR (1], HE AR R RE T R RN
/NEZE (recent small subcortical infarct, RSSI). FEM ML IR R I R . HED N & IR B i =12 5
(white matter hyperintensity, WMH). IfiL% & [ [1] B (perivascular space, PVS). it tH Ifil(cerebral microbleed,
CMB) AN ZE4E[2]. & JG #IHB (post-stroke depression, PSD)& 48 KA T 21 5, £ AN — RN HIHSFEIRFI
FHRLRARTEIR ISR AAE, A% W BRI I RIEZ —, WK K RIFGETT, W2 26 b 5
B TR IR E AN ] A2 R 77 (3]0 L% ) 1) Bt 415 PR PR SR A /DS I A8 BB e DX I s gk N
I S R ) 0 A R ] FEL AL R (AT B, B FCIA N, 9 K A ) [l ) B (enlarged perivascular spaces, EPVS) i
KRG E LR 5y, TR A AR EEY), BEAREE /N T 3 mm [4]. 8RB Z B 5T R, EPVS
FE 25 f HIAR (post-stroke depression, PSD)YHIfER: K25, & PSD KA. KESEEZEREEMNHRER. KHFFR
BEBRT EPVS 5 PSD FAH G S sz i S 4 B ofn 14 4% o 28 25 A6 o 5 A 1) f Bz R 2R
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2. HRMR

W4 2019 4F 10 H £ 2021 4F 6 H AL T AR B4 AR O A2 Stk 8 20 i i v 26 o i3 187 441
R PR Ji5 s TR RS AR AR VAL R SR 6 (Hamilton depression scale, HAMD)BEAT PFAl[5]. AHF AN &
PRAFZRE WA FE, IFERRGHEEZR SR

2.1. FARITRNEIFE

1) WiEZERE b EZvEE 2 i2i6 96 5 2018) [6]IWibsrE, FF4M CT Al(Ek) MRI 47
WESE, AR E O NIHSS W5 < 3 I atEsk e 25 i [7]; 2) il > 18 5 3) HIRKM, K
W7 RNFES: 4) BUIEE, ATECE TERSER P AR AT 5) Wi TR e, B AR Ui T AL
6) B KR JENE R EEHINT,

2.2. ARFRHEBRIRAE

1) &I ARE 2R G AR (i o R PR e ot R, 2 R MR R 2) &
S A 52 8 DA R T B PR (B R 25 HE R« AR . WU SR A 3) B AR R S0 s A 1
R 4) R 2 s A I T RE R s S) BEAE WS IIACEE . A R RE B RS R s 6) &
FHrEEOINREA A T BERRlG . PO ReRers 10 B s 7) DRSSl DN Clnn P 5 19038 5 T 1 AR 7 B 25
ANBE 58 AP0 B A U () 5 8) AL M AR 2% L S 2R BN | Wl A R S S REAT AN G L IR AR 7 5
9) HfSHE.

3. RS A
3.1. —fRlERBERULER

WA B E IR TR, FRS. YAl BML. ZHEFERE, MEGREE, Wit ROl 5,
REAE SE, s BEPROG . SR MAESE o MFEARA I HEEEL(TC). Hh =BR(TG). K% ENEEA
JIH & % (LDL-C)~ =% FE g & A IS BE(HDL-C) R 2t = MR (Hye) ZIEIMpE . mifEiZ Wi (i E
w7 iETE R 2018 SFEAEITRRD [8]. WERW WIS (hE 2 SR PIATE R (2017 FRR0)) [9]. =
fRIMEZ K22 E R MR 35 BiiaFE R (2016 FEABITAR)Y HH I —Ia 2 0, BB AT 2 2
S ve Mg i FLIEAE IR BERE 24[10]

3.2. ®gEHE

T N EFLENBE 7 RN e B MR i 2. 3 E GE A 7] SignaHD 3.0T 58 FREILRH
FAOCHAT U MRI R 2E, JF i 2 A4+ 5 W BRRE L A& WRHE I IL [F B fr vF € EPVS 08 25
£, EPVS. CMB. WMH. [EBIIZWibrdE 2 2021 49 E /N 121 3R [2]. B A& T
EPVS PEAL 7 VE A BT 7y, THEON I8 R — 0 LR A 2 2 AT VR, S PRI,
MvH% EPVS B2 —M[11]. HeiN A&/ Potter P48 5 K5 22 R & #.Cr(centrum  semiovale, CSO)
EPVS. FEJEAHZ 75 (basal ganglia, BG) EPVS 434 4 Z%: 0 2%, J& EPVS; 1 2%, <10 ; 22, 11~20 1
39, 21~40 15 4 9%, >40 o ¥ 0~1 HRREE, 2~4 YN ERE . XFH K EPVS FIPEAS 46 TG
EPVS 43°A4: 0 %%, JCEPVS; 12, A EPVS [12]. SRS HK[12]. WMH 5 F2 K Fazekas &%
(13134750 2%, i 5% =15 5 (Periventricular White Matter Hypertensity, PVWMH) V43 : 0 75, Joiis; 1 47,
BIRBEEREERAS: 2 4y, ARG IREEL 3 70, AWM ESSES, EMBIRTE R 3w
H 5 15115 5 (Deep White Matter Hypertensity, DWMH)1¥43: 0 47, THiAS; 149, RURWBAS; 2 48, WAH
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WA 3 4, ARTHIAR B A [14]. MR H MG S 75 MRI T2 78155 SWI 7 51 2 50 M 15 72 55 01 [3] 7 /A5
SER(EREN 2~5 mm), JEHEABED 10 mm [14]. FEFRAE MRI R0 5 55000 B 1 52 R 16 78 i i
PRI R o E TIWI A1 FLAIR ERBUNRAS S, T2WI AN EE 5, 5 5 2R T WAL BAALE 3~15 mm [14],

3.3. ZREHREEBNIFEM PSD VEE

FiA N B4 L 1132 B A 2 RS A 3T 2 0 .

5 3 AN B R I R HAR & % (Hamilton depression scale, HAMD) 3Pl 02 5 & - FIARIR S
HAMD 352 1960 4 i1 Hamilton BETF5E A1, A TEAEAARAER O 22 M i PR, B 17 T, 21 TiA 24
WL 3 MpRAS, AWFRCR A RIRIGH) 17 TRA . HAMD B2y <7 20 NIEH, T~17 70 N8 EIE, 17~24
Sy NREEIIAR, >24 4y N EE FEAIAR5].

WERAW TN G T HAMD 108 7 40, WIARSE 2 rb 5 s e R Sk (i vh B & 20351 (3]
FF ) PSD 2 WibRdEXT B BT — S . PSD B TR LA R &4t 1) EAHBILLR 3 TUER(F I
DAFFA S 1 BEEE 2 BUER P —00), HEFg: 1 AL L. © &% KA S (E R IESE B0
#E)): @ XNHEESLEIGE, Tt © WAWREGIR, THEFMREEZ K, @ gzt
IR & BIIPNIEIC, BT, BUE WK, AR, © Stk d), BOAERME, 5L
Hi B R 1 B3 Th: @ REBIEIER &k, 80 BRCEAT A ©® KR, B8R, BUERE £,
© BEHAR, BUAEIREE: 2) SERRGEA IR E SRS, BUSEREAE . TRl EiE HoAh = E D6
TR E . 3) BREA TR, HEERAEEEPE 1FEN. 4) FREMY GRS W B)
BCHG A KA 75| PR RS o B i (1) T T 7 P RS A A o858, JHG SR e — o P B (R R AR 0 ) o 5) HEBR
ot B KA VG A 5 RS P B 05 (1] G0 15 )

34. GirFEH*®

N FH SPSS25.0 BXAFHIT Giit AN ER o 52 ME VORI DU R R, IR LECR A 2 K. F5 & IE A 1
E R BRI A EARMEZE (X 9)F0R, HRHLECRHMALAEAR t e, NS IESD A E & 7R LA
M(Qp)E7, IRl LLECK ) Mann-Whitney U #6836 . % K2 4081 K H Logistic [F1JH 4341, 8 Spearman %5
WAHHT, PPAL PSD B EHIMARFLE 5 CSO-EPVS EAEEHIX R, P<0.05 NG ITHH#RE X,

4. ARGER
4.1. ARMR DB RZIETXEBALST T

JLUEE N B 187 ), Horb B4 103 61, Lok 84 ). Hih PSD 4H 61 91(32.6%), E PSD 4 126
1511(67.4%) AHFEERAL S AR U0 R < FEJEFTHELE 56 111(29.9%), FL i HEFE 40 11)(21.4%), ZHHELE 23 411(12.3%),
WUHRESE 19 141(10.2%), THHAEZE 15 511(8%), FLHHEIE 14 41(7.5%), MiTHESE 17 #1(9.1%), /MifEzE
10 151(5.3%).

4.2. PSD £BF03E PSD 4RI AR X8 EL 82

PSD ZHF19E PSD LHAE4ERY . ZHEEMR . MR B #5E. CSO-EPVS. WMH J7TH 2 # A 4tit
FEN(P < 0.05) (WA 1. 4 2). PSD AAFRE. HEIRNE L. BUHAESEELE]. WMH Fazekas2 2(32.8%)
A3 Z4(11.5%) HESE CSO-EPVS 5 1(60.7%)¥) 5 T-9F PSD 4H; PSD 452 # & 4 IR#EE PSD 411K

BB R T it LA BT 2 3K Logistic FIHAMHT, 45 B EIR, ZHEFER . BRI
CSO-EPVS. WMH #& PSD 751G K K 2 (WL 4 3).
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4.3. PSD AHERIEE 5 CSO-EPVS EERRENHEL ST

%f PSD ZHINARFERE 4325 CSO-EPVS ™8 f2 FE ARG A A vl 0, S ik 4 A el i vk &0 v JR 3
CSO-EPVS /™ 5 f & 5 AR L £ IEAIIS(P < 0.05). 18] CSO-EPVS 7 Zithay, 25 Jim 17 ok B fis bk ™ o

(L7 4).

Table 1. Comparison of clinical data between PSD group and non-PSD group
7 1. PSD 4A53F PSD 4AlGAKR A RIAIEL R

PSD (n=61) 4E PSD (n = 126) tZ/* il P A

PRI (5 /%) 33/28 70/56 0.035 0.851

FW (%, x=*5) 65.57 +6.81 62.98 £9.41 2.147 0.033

ZHEFREE, x=*5) 4.93 +£3.56 6.86 +4.30 -3.023 0.003

W 52 n (%) 22 (36.1%) 51 (40.5%) 0.336 0.562

PRI L n (%) 17 (27.9%) 27 (21.4%) 0.947 0.330

FILE n (%) 39 (63.9%) 69 (54.8%) 1.417 0.234

BEPRIF n (%) 41 (67.2%) 60 (47.6%) 6.353 0.012

R IIE n (%) 8 (13.1%) 17 (13.5%) 0.005 0.943

BMI [Kg/m?, x + 5] 24.8(2.66) 24.27(2.86) 1.231 0.220

W4 i [mmHg, M(Qg)] 157 (137.5~163) 150 (133~160) -1.807 0.071

#F5K IE[mmHg, M(Qg)] 88 (76.5~98.5) 84 (76~95) -1.240 0.215

25 I I E [ mmol/L, M(Qg)] 5.14 (4.67~6.44) 5.34 (4.67~6.95) -0.210 0.833

Hey [mmol/L, M(Qg)] 13.6 (12.14~16.15) 15.25 (12~18) -1.562 0.118

HDL-C [mmol/L, M(Qg)] 1.19 (1.08~1.36) 1.16 (1.0~1.42) -0.605 0.545

TG [mmol/L, M(Qg)] 1.43 (1.06~1.81) 1.33 (0.99~1.62) -1.471 0.141

TC [mmol/L, M(Qg)] 4.85 (4.43~5.24) 471 (4.08~5.17) -1.880 0.06

LDL-C [mmol/L, M(Qg)] 2.55 (1.96~3.09) 2.27 (1.84~2.78) -1.908 0.056
TEZEHAL

FJKT n (%) 19 (31.15%) 37 (29.37%) 0.062 0.830

FEfidi n (%) 12 (19.67%) 28 (22.22%) 0.159 0.690

Bt n (%) 7 (11.47%) 12 (9.52%) 0.171 0.679

A n (%) 12 (19.67% ) 11 (8.73%) 4.562 0.033

T n (%) 5 (8.19%) 10 (7.94%) 0.004 0.951

FEH n (%) 4 (6.56%) 10 (7.94%) 0.113 0.737

BT n (%) 4 (6.56%) 13 (10.32%) 0.703 0.402

/IR 1 (%) 3 (4.92%) 7 (5.56%) 0.033 0.856
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Table 2. Comparison of imaging data between PSD group and non-PSD group
% 2. PSD ‘A 54F PSD ARG FE ERIAILLER

PSD (n=61)  JEPSD (n=126) t 5 M8 P A
BEE n (%) 24 (39.3%) 69 (54.8%)

2 B[R] 3.908 0.048
FEE n (%) 37 (60.7%) 57 (45.2%)
2P n (%) 29 (47.5%) 77 (61.1%)

R 3.083 0.079
FEE n (%) 32 (52.6%) 49 (38.9%)

A n (%) 19 (31.1%) 36 (28.6)

HH fivg 0.131 0.717
T n (%) 42 (68.9%) 90 (71.4%)
0n (%) 11 (18%) 41 (32.5%)
In (%) 23 (37.7%) 53 (42.1%)

WMH 8.089 0.044
2n (%) 20 (32.8%) 25 (19.8%)

3n (%) 7 (11.5%) 7 (5.6%)

H n (%) 27 (44.3%) 50 (39.7%)

i3 Bt 0.356 0.551
T 1 (%) 34 (55.7%) 76 (60.3%)
H n (%) 17 (27.9%) 37 (29.4%)

CMB 0.045 0.832
T n (%) 44 (72.1%) 89 (70.6%)

Table 3. Multivariate logistic analysis of post-stroke depression

3. iR S E & Logistic 7747

EVEEY FrifE iR Wald OR & 95% W] {Z X [A] P A

Ga —0.043 0.023 3.688 0.958 0.916~1.001 0.055
THEFR 0.094 0.043 4.775 1.098 1.010~1.195 0.029
S -1.065 0.376 8.016 0.345 0.165~0.720 0.005

it -0.913 0.493 3.426 0.401 0.153~1.055 0.064
WMH -0.737 0.215 11.775 0.729 0.478~0.314 0.001
5P [E 10 EPVS —0.742 0.363 4.182 0.476 0.234~0.970 0.041

Table 4. Correlation analysis between the degree of depression in the PSD group and the severity of CS-EPVS
% 4.PSD HHEBIEE 5 CS-EPVS T EIZE XL S

PSD & PSD i PSD H & r 8 P1H
CS-EPVS ¥ n (%) 24 (39.3%) 0 0 0.417 0.001
CS-EPVS HE ¥ n (%) 24 (39.3%) 10 (16.5%) 3 (4.9%)
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5. i1ig

EPVS J& — Rl 54EAH I I IE B S 4504, EAERkRWF R Y], BPVS 54 S HIERAHDS, /N i
AL B AR EN) . —[15]. BEPVS M2k B R G0 5 24 R0 5, 8l AR R s bk i Pl B
FAER[16]. BFFCFKH, EPVS TE S 4 v 26 ob A1 JE 27 M i i &% 1E (transient ischemic attacks, TIA) AFE
BN E 7], AP RANE R ER I MER A EE, $R1 EPVS 528 E A8 A DGk

PSD @R RAETAF )G, RIS AFRERTC G G FF IR R I DS S KHE . D4Rk 3 2
RRAE R KBRS 25 A E . PSD Al LR AEE A s St I<1 N A, F(~6 AN DHAKRE 6 ~A), K
BN 33%. 33%A1 34% [3]. Altieri M M RN FERI AR Y, EREREF)E 1A PSD
HIRAZR N 22%, 30 A JG PSD KIRAEFN 41% [18]. N —TiHF 75 38 B 42 7 26 b fR 35 70 R0 2 A
PSD KAEF A 18.2%, ZHJG 1 4 PSD RIFAEZRN 29.0% [19]. AWFALGRER, BRHAEFEZHILEK
Wi 3 N HES PSD KAEZ N 32.6%, H LU, sFEEFIAL Y, HEMMFERD, SEEAT L REA .
DRI, X e S N BEEAT SR TR 2T BB U752, K e R Ty 4 v 5 AR LA B B X

AWK, ZHEER. BRI S5, WMH. CSO-EPVS 2 50 42 78 Ac 55 25 175 S B 5 1)
MO FERIR ZR . Altieri M S50 FUIESE 2 BUE R BRI R B A 8 3% 5) i PSD, Z# A REAE—ERE L
SBET AN S FEARSE 3T ML RE 1 B RE DT, X AR R R R — R R R R [18]. REAEIITF TR W,
i 1607 975 e 6 DR 25 2 2 TR0 PRI T AT PSD IR A, VU4 & — [RE R B3 o B E s &z,
HIRE ) B B 5 & I EHE PR, 7T e 5 10 5 B AR R [20] o ASHIF I8 /s W PRI /2 PSD HOBSZ M far K 3%
PSD ZH & k8 R EL ) A 5 i 1 JE PSD 41, 2 54 Giit 24 3. DAk, 26 A B 30T AT DA 3 425 o) IR /K
oS0 A R i AT 4 BEAE T 90 SR T 20 (AT () 2 A v B B 5 R AR AR [2 1] Tang WK 556
FURRE S5 SRS PSD R AL Sk R 2, AL AT B 9B BEAEREIR | SCIRAR - Feili - R
%, 5% 2 DRSS WRBOR D, WS EBEIIR A [22]. BRI WMH
Al FEESUIR I AP 4ER WL, T8 7 559 A R &R, 152 5% T IME. R A%k,
ThEE R e R, dRTBG N T HIAR 0 R AR [23]. BEAERT R AE REoR, PSD Stk A xR, HA
WFARKI PSD S4EH . L%, AR5 RMANTUD, NAUEEFERES. HERteZER N
K[24],

EPVS A EIH RGOS, HY5 EPVS KA R EEEH VML AR xR, PSD 5
CSO-EPVS R#AHK, [ CSO-EPVS HERIEIN, A5 15&KEGER™H, 5 BG-EPVS LK. &
HAKEEGIN 249 B2 BRI 2 i 85, 22 )E 3 N HAT PSD 21K, &I CSO-EPVS 5 PSD il
SLARDE, T BG-EPVS 5 PSD 6% FEUX —45 R M E B T REe AN A EPVS S R R HLEIA[E,
T IX LI 22 R OK 28 SC AR BE R, X S 28 Bk 2 S B A R, T2 5 52 3w i 4 1 A S I DR 2
T R0 115 11 A1 22 F BRI R sl ko B2 IV S B DR R B AR G i/, SR G R AE B e FEER &
[25]. Liang ZEHF 720N, AthEh it 26 d 34 1) CSO-EPVS #2& PSD (¥ 5 Z i K 1, F & ¥ CSO-EPVS
5 PSD HIAHRPERL (2610 — UG T /N ML 9o AT A A2 22 1) Meta 43 #T 7x, WMH. EPVS. N Z 4
AR R R fER R 2, EPVS 58l AR AR i B AR ARG 0%, 1IESE T EPVS B35 m REA 5 = 1
AR R [27].  EIRFFTEHER CSO-EPVS Sk ML A s A A SRS A R &R, WAW S AEHR R BEAT K
Az Bt PR 2R . R B AT IR B R B CSO-EPVS B9 T 1 Yk AR A At i 1k A5 v IS 0T P XU 5
SR A S I RS AR R — .

2% LR, CSO-EPVS s MY A b B F A KRG ) o fa e R & . Rltk, EPVS W BAMEA PSD 82
BEAREY, FEA T FIAA AR A W R AT S8 15 RS (T AR R AR 2, Kb I PR I T S PPl A
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