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RENRFAEREAC AN S S B ko A g R 1L
JEIFRITR) B T A 5 20 B 2D & 8 R YA S E

N DS S T R SRS EE R o X5 RN
WE BT P E SR 2R Fp &Y (Chinese ischemic stroke subclassification, CISS )43 % ) K sl fik ik
FEA# L (large artery atherosclerosis, LAA ) i A5 i I 25 57 B Ik 0% (penetrating artery disease, PAD) il A5 ™
A 1 JE B[R] B (enlarged perivascular spaces, EPVS) 5 780 b5 Ze O B K IGAEIENM: . ik - mubEth i gE
176 1] 2 P it i 5 (acute ischemic stroke, AIS) B IR TR, AT AZH AR 5 5036 F fii P i 14 A
B AR (A P O B IR AE o LA EPVS FEIR P 43 A3 1™ BB AN ) 43Ry 2 21, i)™ B (0 A BE )RS 19 [X. (basal
ganglia, BG) [HIA R EPVS T 88 F2 780, 3 67 {5 f5e ™ 5B 467 76 22 B [ 710> (centrum semiovale, CSO) 14
NN EPVS TR 281, 3109 6], M AS M2 B35 1 IL LR TR A0 s B S8k, SRIHZ I # Logistic 17
953 Hr AIS F & EPVS 1 ERIYMAL G E, R EPVS 1T ERILI A 220 F5 N AR5 5L (left atrial diame-
ter index, LADI) ik T°EPVS | £ #I2H[ 18.48(17.15, 20.60) vs. 19.43 (18.44, 21.17), Z=—2.113, P=0.035]; /&
AL 2 J5T 4t 4 21 (left ventricular mass index, LVMI) ik T EPVS 1 & R 2 [92.92 (82.16, 109.08) vs. 102.61
(85.15, 121.32) , Z=—2.342, P=0.019]; Z5.0> Z 54 11 534K (left ventricular ejection fractions, LVEF)% Wi 25 5 T
EPVS [ 3 #14H [66.00 (63.00, 70.00) vs. 64.00 (61.00, 68.00), Z=— 2.914, P=0.004]. EPVS 1 3 %I ZH il
EPVS T =R A 42 e AR R & A 25 7 IS 2F 2 XL (4.5% vs. 3.67%, =0.070,P=0.079) . EPVS I F=71Z
B 250 2R R A R BB T EPVS 1 382H (9.2% vs. 23.9%, y=7.13, P=0.008) ., Logistic [f]J- 5344 5t
#2755 , LVMI(OR 0.99,95%CI 0.98 ~ 1.00, P=0.038) F1 LVEF% ( OR 1.08,95%CI 1.01 ~ 1.17, P=0.032) J}j AIS
BFEEPVS T EAIW M7 B . 3T CISS /30404l , LAA # [ LADI . LVMI . LVEF%-5 PAD #I#H [1] 2%
SIG 5 L (P>0.05), Zi8: 5T CISS /3 AU i) LAA RIZS vl PAD BUZE b EPVS 43 i i /™ S o7 7
LT X B A S LA O E R R ZE O IIREAN S . (R EPVS 43 A fie P B A2 O 3G R AN A2 0T
e 45 CISS /() LAA B PAD 0K .
SR PRI AE A B RS PR A R B AR A Y 2 B O R B R S DI BEARN
4 MG
FES %S R741;R743 XEAFRIZES A DOI  10.16780/.cnki.sjssgncj.20221111
5| AR T, IR TROE, 2 IR, XIRET, B, AR, B N, OO KSR RE LR
B S B KR T A IR 14 BT B 2 A 5 200 B S O s B R AR DGR [0, M 2 B3 5 D g
7, 2023, 18(9): 502-507.

Correlation between the Main Location of Enlarged Perivascular Space and the Enlargement
of Left Atrium and Left Ventricle in Large Artery Atherosclerosis and Penetrating Artery
Disease-type Strokes TU Yu', PENG Jiewei', ZHANG Chengtao', LI Baizhu', LIU Yuqi', HUANG Rong',
ZHU Peipei’, ZENG Xiulf, ZHUO Wenyan'. 1. Department of Neurology, Zhuhai People’s Hospital (Zhuhai
hospital affiliated with Jinan University), Guangdong 519000, China; 2. Department of Neurology, The First
Affiliated Hospital, Jinan University, Guangzhou 510630, China

Abstract Objective: To investigate the correlation between the main location of enlarged perivascular space
(EPVS) and the enlargement of left atrium and left ventricle in stroke types of large artery atherosclerosis (LAA)
and penetrating artery disease (PAD), based on the Chinese Ischemic Stroke Subtype (CISS) typology.
Methods: Clinical data were prospectively collected from 176 patients with acute ischemic stroke (AIS). All
patients underwent brain magnetic resonance imaging (MRI) and B-type color echocardiographic examination.
The patients were divided into two groups according to the severity location of EPVS. The patients showing the
most severe location in basal ganglia (BG) were considered as I-type of EPVS (EPVS-I) (n=67) while those
patients showing the most severe location in the center of semioval were considered as II-type of EPVS
(EPVS-II) (n=109). The relevant baseline clinical data and B-type color echocardiographic data were compared
between two groups. Multivariate logistic regression was used to analyze the independent risk factors of EPVS-I
as the main type in AIS patients. Results: The left atrial diameter index (LADI) of patients with EPVS-II as the
main type group was 18.48 (17.15, 20.60), which was significantly lower than that in patients with EPVS-I
[19.43 (18.44, 21.17)] (P<0.05). The left ventricular mass index (LVMI) of patients with EPVS-II [92.92 (82.16,
109.08)] was significantly lower than that in patients with EPVS-I [102.61 (85.15, 121.32)] (P<0.05). The left
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ventricular ejection fractions (LVEF)% of patients with EPVS-II [66.00 (63.00, 70.00)] was significantly higher than that in patients with
EPVS-I1[ 64.00 (61.00, 68.00)] (P<0.01). There was no statistical significance (P>0.05) in the incidence of left atrial hypertrophy between
patients with EPVS-I as the main type group (4.5%) and EPVS-II as the main type group (3.67%) (x*=0.070, P=0.0790). The incidence of
left ventricular hypertrophy in patients with EPVS-I as the main type group (23.9%) was significantly higher than that in patients with
EPVS-II as the main type group (9.2%) (x’=7.130, P=0.008). Multivariate logistic regression analysis indicated that LVMI (OR 0.99, 95%
CI10.98 ~1.00, P=0.038) and LVEF% (OR 1.08, 95%CI 1.01 ~ 1.17, P=0.032) were independent risk factors for EPVS-I as the main type
in AIS patients. Based on the grouping and classification of CISS, there was no significant difference in LADI, LVMI, and LVEF%
between LAA type and PAD type (P>0.05). Conclusion: For LAA- and PAD-type stroke based on CISS classification, patients with the
most severe distribution of EPVS in the basal ganglia are more likely to have left ventricular enlargement and left ventricular dysfunction.

However, the location with the most severe distribution of EPVS, left ventricular enlargement and left ventricular dysfunction are not

related to the LAA or PAD type of CISS classification.
Keywords

ventricle enlargement; left ventricular dysfunction; correlation

145 E FElE] B (Virchow-Robin spaces, VRS ) /& 7E—
A Z 20T PR - K R . Virchow FI1i% [ A1) A1l
20 2122 5% C.P.Robin £& Y , J5 Sk 4w 44 N Virchow-Robin
J AT R 2 Ay I A ] T L TR L, ik 2 2 [ A
M —~ 2L B, EAT 2R BB A AR B gk,
¥t 3R 1% (Magnetic resonance imaging, MRI) J2& K
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P2 (Chinese ischemic stroke subclassification, CISS)7
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AU A& Hh A58 57 Bl K 9K A (penetrating artery disease,
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B 176 1, 121 ], £ 55 Bl 5 444 (61.79+
11.54) % . LLEPVS AELE N N 434 i)™ F5 5 57 AN [7] 43
Jy2f, i EPVS T #4167 4], EPVS 1T FAY4H 109
Bl GIABRAE : ARG E , AR A ARNETAR AR T 5 AR
>18 %, <85 % ; MlHE 2018 35 [E.0 Ik 2 23 /35 FH A rh 2
232018 4F 2 M Sl i P i A AR A A L R ) A
e S I PRIZ B A i P B 25 vh |, R4 63k /i MRT
2 A kA 1 A LA, ABER 58 [ [ 37 T A i o B 45
1 7% (National institute of health stroke scale, NTHSS)
P> <1243 ; CISS /38 LAA B PAD 1 . HEBRFRIE .
PRSI Ay S PR R ke 10 A A TR AR AR e H At 5 A
AR I P A A, AR S AR AR S B A v o TR
ki 5 Toi B A 50 O A 2 F MRAS A 5 7™ 51 R
PR AL S VB DIREAN A . ARG RIS B BRI T A
RS B/ B By 2 At o, A 2L BB AR 4 2 A5 1
TGRS AP E G R 0 o 3o, 1
5> ChiCTR2000038819.,
12 Fik
12,1 IEIRILLL GBI ABLE 2 d N 585 A0 0
SR Ta) AR AR R B AR R A R
s TR B AR EFE 20 (body mass index, BMI) .
122 IMBARASSREAERKGI  ZiE AR AR HiE R
7 E (B 10 ~ 12 h )5 ) RN RTFRIK I, 534 T A Bt
%t EDTA $iiié S EPUBERE , B0 A3, i & A 55 i
K H H s A4k 43 B4 (7600 Automatic Analyzer) ] &
AL 8 bR, 58 B %S 8 I B (fasting plasma glucose,
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FPG) . H il = ffig (triglyceride, TG) . & AH [ % (total
cholesterol, TC) Ik % Ji£ i £& FH AH [ f5 (low-density
lipoprotein cholesterol, LDL-C) . & % & JIg 25 1 JIH [#] it
(high-density lipoprotein cholesterol, HDL-C) . Ifil. bR Fig
(serum uric acid, S-URIC) . [d] #Y 2} Bt & R
(homocysteine , HCY ) ZEF8 AR 22

123 BAIEGHESE OB A R E
GE-LOGIQ E9 # {0 2 i F 2 Wi, BCF M a8 22
MEM A TR RO R A . SRS R R A R
TG EEITERFR A A R IWHEA T, il sk R b4 22 Br i s
1% (left atrial diameter, LAD) | /£ % Ji5 BEGT 7K A 1 2 &
(left ventricular posterior wall dimension, LVPWD) | /=
FEPIR KA N 12 (left ventricular end diastolic diameter,
LVEDD) . /& & &F 7k & ] == [h] & J&£ & (interventricular
septum diastole, IVSD) Fll 72 0> % 4 1l 73 %X (left
ventricular ejection fractions, LVEF ), 43 ()15 B
30BN A Y, #4E Devereux™ ¢ iE A 25
ZE0 % i w18 51 (left ventricular mass index, LVMI) , H:
INFHR L ZE 0y & (left ventricular mass, LVM )= 0.8x
1.04x[(IVSD+LVPWD+LVEDD)3-LVEDD3]+0.6, {£ %
1l £H (body surface area, BSA)=0.0061xEf {5+0.0128 x
B —0.1529, LVMI=LVM/BSA (1A R ) . 220>
s W 4% 48 #4 (left atrial diameter index, LADI)= LAD /
BSA., LVMI L&t = 111 g/m?, BE = 135 g/m® W ZE
FHEEFRE, LADI = 24 mm/m’ R 72 IR KM,
124 AISHIEGARA I AISERE AR 2~54d
W ¥4 52 55 [H GE /2 W] MRI 3.0T #6545, J2)/& 5 mm, [7]
#H 0.4 mm, 47 514245 T AR AR (T.-Weighted
imaging, TWI) T ITAURUR (TWID R BG4
TS VK 2 741 (fluid attenuated inversion recovery,
FLAIR) | K BN A 1 f& (diffusion-weighted imaging,
DWID)JF51] MR E % (apparent diffusion coefficient,
ADC) FlI#% IR 1% A 4% (MR angiography , MRA ) , 3
g1 18 58 3 W U AUSAR (susceptibility-weighted
imaging, SWI) J7 5 k6 £ . 4% [ CISS 73 B "™%f fir 45
AIS SBH VAT N 1Y, 3030y 5 28 LAA Y AU fif
BlVk = sk R R AL YR (Fh) KB Bk FERE AL A 5 o0
PR s PAD B LR L s g AN 2 2 . e
LY AN LAA PAD W3 B . R IR 55 A
UL SR R R A2 W o A

1.2.5 EPVS#AR4H4  EPVS & frifE": MRI ]
8 A5 0 B e T I R B 5 R WA AL 5 2
Wbt .55 25388 10 A B4 T — 30 AR R 2 AN ], 221

& ML SR TE s a4k ; TG 5 7800 . EPVS %
HRASTAL AT 4x =R T RIRRSLE AT AL, E LT 5
2L Bk 2 1T S A FE ST (basal ganglia, BG) ; 1T BIFR
R P R R~ R AR 5 kL, 2B T )
5 3 B ikt AR o v L B B TR 1 TAL , 2 B
H.0> (centrum semiovale, CSO) 22 U, 5 T 789y v figi 754
Wit A I I 30 Jok 1) 258 Bl Jok i A v i, 32 D B i A
g 0, WL 1, AR A o BRI, AR5 R EPVS
B A AE BG HUBEIA R EPVS T %R 51, EPVS
I HE R AE CSO A8 IA A EPVS T AL 71 EPVS
Tie ™ 6 AE R B 9N S EPVS T Oy 2
EPVS AU B H EPVS fig " (3B, AHFIE A
KILEPVS A H F AR

{ : EPVS 7& MRI ) TaWI 52 15 5 5, Jo 8 a0 A (9758
N, A:EPVS T EHI EPVS ™ HAN £ BG. HOH kI~
4 BG X L% EPVS, 5 # 18JE 2R 2544 . B:EPVS I £,
EPVS s/ B HB A CSO.  [HAHT Sk Iim CSO XIH A EPVS,
BRI LRI 45K . CEPVS Tl 5, EPVS & 5 4 v 7
PN ST TR S PR X A EPVS , S R 28R S5 4
Bl 1 AIS & EPVS (1537

1.3 %itFa

K HI SPSS 24.0 Bt A T8 s o0 B o ANAF G
TEZS 43 A i BORE L A A7 ZORT Y 43457 1 [M (P25,
P75)1 3 7~ , W il 37 R AR 4 (8] BL R AR 2 B0RK D
(Mann-Whitney U)K %5, f5 R g0 e i i H Z (R R 5
THECFORHA 8 o B 3RoR |, 4110 iR Pearson i
fri . LLEPVS 7RI EPVS 1 ERIZATEPVS I
FRIA  JEIES BB AR S A B X ERPIAZ
[K % Logistic [F1JH 4381 . P<0.05 A 2R A G i ¢ 5
e
2 R
2.1 EPVS [ & 215 EPVS Il A 20 % &89 16 R
Frrbdx

EPVS Il =R A5 M 3 (=11.360, P=0.001) .
TC (Z=— 1.973, P=0.049) Fll LDL-C (Z=— 2.342, P=
0.019) /= T EPVS T FE AU 4], 4F % (Z=— 5.285, P<
0.00D)XF EPVS I T4, =2 R H G it2=m L,
#1.
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22 EPVS [ B 5EPVS T £ A A B F s H A
b 2 R ki

EPVS Il 44 f) LADI(Z=—2.113, P=0.035) .
LVMI(Z=—2.342, P=0.019) it T EPVS 1 F#I4], 2=
S it 5 L, LVEF% (Z=—2.914, P=0.004) i
FE T EPVS 1 F/14H . LADI=24 mm/m* N /& 2 HE
KAn#E . LVMI LB =135 g/m?, =111 g/m* Ky
A ENIEbRME . MY LR bR, EPVS T R4 A1
EPVS Il F B2 42 B B R & A R 22 R 412 X
(4=0.070, P=0.0790) , EPVS Il 3= 1 £ i) 22 .0 %5 B J5
KRG FEML T EPVS 1 34 (4=7.13, P=0.008) ,
W32,
23 AIS #4 EPVS 1 £ A 48X £ B % 9 Logistic ©
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)2 457

PYEPVS I EAVFIEPVS T R H 4 N AR & LU
FRA B EERERNASEPAZTELZHE
Logistic [°1 )53 #7 (EPVS 1 =R A4 ) , K 1E 4 %
APE 5, 45 3 5 2% LVMI (OR=0.99, P=0.038) #il
LVEF% (OR=1.08, P=0.032) >} AIS 2 # EPVS I %I
Fm ST fER 2, LR 3,
24 LAARAfePAD R LB F WA ECHEKR ST L
R b

LAA 7Y 4 #1 PAD %4 41 ) LAD. LADI, IVSD,
LVPWD . LVEDD .LVMI. LVEF % Fl 75 %5 il JiE 3% 2% &
IG5 L (P>0.05) , PAD B4 () 72 5 A K A%
T LAABIZH (5/=6.240,P=0.013) , W% 4,

21 EPVS [ FM2H 5 EPVS I 3= 20 5 35 il A ok L ds

. - B/ AL/ BMI/ e I S/
[#51](%)] [%, M (P25, P75)] [ kg/m?, M (P25, P75)] [#1(%)]
EPVS | 3R 67 36(53.70) 69.00(62.00, 73.00) 24.22(22.23,26.64) 54(80.60)
EPVS I 3814 109 85(78.00) 58.00(52.00, 66. 00) 24.02(22.07, 25.99) 73(67.00)
Zi Ml 11.360 —5.285 —0.410 3.830
P1 0.001 <0.001 0.682 0.050
5 WER S/ RO, IR/ FMES 2/ FPG/[mmol/L, TG /[mmol/L, TC /[mmol/L,
[#11(%)] [51(%)] [#1(%)] [151(%)] M (P25, P75)] M (P25, P75)] M (P25, P75)]
EPVS [ A4 21(31.30) 10(14.90)  19(28.40)  11(16.40)  5.20(4.60, 6.60)  1.29(0.99,1.86)  4.12(3.66, 4.86)
EPVS I 38141 26(23.90) 11(10.10)  35(32.10)  25(22.90) 5.20(4.75,6.35)  1.30(0.97,1.77)  4.48(3.88,5.31)
Zie 1l 1.190 0.920 0.280 1.080 —0.553 —0.061 —1.973
P1H 0.275 0.337 0.600 0.298 0.580 0.951 0.049
a5 LDL-C /[mmol/L, HDL-C /[mmol/L, S-URIC/[umol/L, HCY /[mmol/L, LAA Y/
M (P25, P75)] M (P25, P75)] M (P25, P75)] M (P25, P75)] [151(%)]
EPVS 1 1] 2.37(1.87,2.96) 1.05(0.91, 1.22) 325.00(269.00, 410.00) 14.40(12.83, 17.80)  25(37.30)
EPVS I 3414 2.73(2.16, 3.37) 1.04(0.90, 1.23) 328.00(268.00, 383.00)  14.43.00(11.70, 17.45)  46(42.40)
ZiE —2.342 —0.158 —0.093 —0.995 0.410
P1 0.019 0.874 0.926 0.320 0.521
F2 EPVS T MY 5 EPVS T = HIZH 38 AR A O sh IR A 4 R L g
g5 s LAD/[mm, LADI/ [mm/m’, IVSD /[mm, LVPWD /[mm,
M (P25, P75)] M (P25, P75)] M (P25, P75)] M (P25, P75)]
EPVS 1 F:MI4 67 33.00(30.00, 35.00) 19.43(18.44, 21.17) 11.00(10.00, 13.00) 10.00(9.00, 10.00)
EPVS IT F#I4H 109 32.00(29.00, 34.00) 18.48(17.15, 20.60) 11.00(10.00, 12.00) 10.00(9.00, 10.50)
Z/C Ml —1.573 —2.113 —1.945 —0.261
P1H 0.116 0.035 0.052 0.794
- LVEDD / LVMI/ LVEF/ e R ZEE IR/
[mm, M (P25, P75)] [g/m?, M (P25, P75)] [%, M (P25, P75)] [#11(%)] [#1(%)]
EPVS 1 F:MI4 46.00(43.00, 50.00) 102.61(85.15, 121.32) 64.00(61.00, 68.00) 3(4.50) 16(23.90)
EPVS IT FAI4H 45.00(42.00, 48.00) 92.92(82.16, 109.08) 66.00(63.00, 70.00) 4(3.67) 10(9.20)
Z/c 1l —1.281 —2.342 —2914 0.070 7.130
P1H 0.200 0.019 0.004 0.790 0.008
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3 itie

e 5 A RS e IO P PO RS 11 S e B, R e T
F G0 I Y T v 038 LR S, T A A RE TR
F ZE YT RO O WSS I R bR WS
ST Ik D RE R AT | 220 BB A 2R Ge bk v 1 e 2% 1)
ARG, AT 55 45 R A A A A R A BR Y
WF9E & I TC O MEBR A RE b, 220 B S CSVD
(B B 55 s BUIRES I il o il A AR 36 ) B 35 A
DRI 7 2 Pl AR TS DX B 9 e A T A A
CSVD i faf i) T U {H R CSVD 25245
bR Z — B EPVS AT 4007 o IRlAs, A iF
FEFRWL, TEHT R BRI I A 8 35, CSVD R £ far ™
WRE S0 K EODERKTEFKED, BRI
FF CISS 43 U 1) LAA B &< vp 1 PAD R A5 op | 3 H7
EPVS 31 i)™ i AL 5 450 iy AU B K AR G
P, B R & B N M 2SR

AW &L EPVS 1 £ 5 AIS & 72 7 A=W
B0 W S I B8 O R B VD ARG R IR 2 R
Logistic [\ H 4387 H1 A& B, 262 B3 K L0 JUE 55 1 7
T EPVS T RIS G R 458 Lk
S50 $78 EPVS 20 A5 f5 ™ SR AR ST X R
O IERE 28 B B E AN 2, R A2 E RO T)

3 AISHH EPVS I ERIAHSCER R R Logistic [M1IH 5347

EPVS ¥ FE BN SCIRAAR S ik i 3R BG-EPVSS,, J2: ik
INBIITKSRAERE AL BB , 75 TS e IR S B I A
ASHHSE . W RN ZE Sk B A CSO-EPVS, HiR1T
PRI 2 A OC , A OCHF5E R B CSO-EPVS J™ H F2
SEMFEE I (Amyloid-B, Ap) fa i S5 IR 2,
EPVS ¢ ™ 5 58 7F BG B8N~ EPVS T %k 7
EPVS #5 ™ 5 # v £ CSO B 8 1A 4 EPVS 1T # o &
A, HEPVS I FM 5 EPVS 1T FAAH AL, 5 32 1A%
T2 5 3% e LA B 5 M S 50 P B A R IR
Pasi SEPHIFGE & B, ILAE G R R 28 6 far BN, e BLAE
B 200 3 AR JEE S A BG-EP VS ™ A5 B 14 i, 4]
e ML F 6 45 e B DX 2R 0 far I A BG-EPVS 5 42
Oy O E A MR nTREML . SIS fb 2 4
SRR, A5 B R /N ik 38 2R % 558 ik A5 K B
ko RBNIKAEAL T BOR B IR T A RN PR, AN
AU B ik ok A B Ak ) R 38 S B = R,
EPVS [ 328U B 5 A7 11 G 1 R 3R 17 fep 38 in i) B 5%
o ATRE AR ALS SR A S A O Z R O D) E
AN BAR A EY o % L) BG-EPVS £
TR IR TAE #5835 B RUR (i 75 0 3l ]
R

T CISS 43 &l 43 21 , LADI. LVMI, LVEF % {F
LAA AU PAD AU # [H] JC i 35 25 57, Z2 i IE KR PAD

L OR 95% CI PR AR T LAA T, % [& 5] PAD 78 i 72 B3 Il A2 LA 1
o VR OWOSE O AR A S L — B
e 199 0.73-5.40 0.179 M. LAARIASH HERAE EPVS T 2 AUFN 1T 32780 2 ]
LDL-C 0.79 0.23-2.76 0.712 HFES . LR Lk, EPVS £ A e wHR Y
LADI 1.05 0.90~1.22 0.565 CISS 73 Bl (LAA 5l PAD 1) JeAH 1 . it 2 LAA
LVMI 0.99 0.98~1.00 0.038 AU S PAD HY , #0715 25 v LA S5 ] B9 100 45 A5 16 A
LVEF% 1.08 1.01~1.17 0.032 R, HAR e LIRSS hn R I 225
Fe4 LAABIZL R PAD RYZH 835 B8 70 Bl IR A 25 SR LU IR
" LAD/[mm, LADV/ [mm/m?’, IVSD /[mm, LVPWD /[mm,
25 %
M (P25, P75)] M (P25, P75)] M (P25, P75)] M (P25, P75)]

LAA 2 71 32.00(30.00,35.00)  19.09(17.36,21.37)  11.00(10.00, 12.00)  10.00(9.00, 10.00)
PAD %4 105 32.00(29.00,34.00)  19.16(17.61,20.63)  11.00(10.00, 12.00)  10.00(9.00, 10.50)
Z/ef —0.551 —0.042 —0.207 —0.585
P 0.582 0.966 0.836 0.559
a5 LVEDD /[mm, LVMI/ [g/n?’, LVEF/ N Fes e

M (P25, P75)] M (P25, P75)] [%, M (P25, P75)] [51(%)] [51(%)]
LAA 2 46.00(42.00, 49.00)  94.57(83.03, 111.62)  65.00(60.00, 70.00) 6(8.50) 10(14.10)
PAD 14 45.00(42.00,49.00) 95.97(83.04, 115.41)  65.00(63.00, 69.50) 1(1.00) 16(15.20)
Zi M —0.464 —0.433 —1.005 6.240 0.050
P 0.643 0.665 0315 0.013 0.832




MU SIRETEEE - 20234E9 ] - 4518545 - 45 91h]

TE L 43 Brh, TC . LDL-C 7€ EPVS 1 FE A T
EPVS [T 3271, RAEHER: AIS B BrRT 22 stie it f&rh
EaR LI T 25 YRY 7 I EEI . HCY . S-URIC T & i /i
AR B IR AR AL RS 38 (B A2 EPVS T 8RN 1T 3
R [AIA DL 8 22 5, 5 i — 204 KA R A T 52

ARHIFFE Ry — T il = B A R W T 5, R —
A A AT RE DT, YA BSR4 7R EPVS 5 0
HESECE PRI R MNFEIR R . HIR JFZEA
ZHAE AIS FB A5 RN CISS F3 AU HAth 73 Y (0 YR A2 2 | H:
(RS IS NI DY SN Y- E R (5o E Bl Bl R e s O
SEVR TN AT .

28 bR, X e CSO-EPVS, LA BG-EPVS i F
B AIS R B 245 5 B D ER K AE D IIREAR 4.
{H EPVS 43 A 5 P S 22 B A2 G K5 CISS 43 7l
B LAA B8 PAD BUITCAH M. IR TAE D, 21822k
L EPVS 43 i e )™ FE B A AR FL ST X B B, W R
TE 1o I 55 045 1 B DR 3R B A 1, 5 T s DG 3 0
A EIIE

£ 25 3k

[1] Yang S, Qin W, Yang L, et al. The relationship between ambulatory
blood pressure variability and enlarged perivascular spaces: a
cross-sectional study[J]. BMJ Open, 2017, 7: e15719. DOI: 10.1136/
bmjopen-2016-015719.

[2] Mathias J, Koessler L, Brissart H, et al. Giant cystic widening of
Virchow-Robin spaces: an anatomofunctional study[J]. AJNR Am J
Neuroradiol, 2007, 28: 1523-1525. DOI: 10.3174/ajnr.A0622.

[3] Scollato A, Gallina P, Di Lorenzo N. Cerebrospinal fluid diversion in
patients with enlarged Virchow-Robin spaces without ventriculomegaly[J].
Acta Neurol Scand, 2016, 133: 75-80. DOI: 10.1111/ane.12419.

[4] Voumvourakis K, Tsivgoulis G, Papathanasiou MA, et al. Teaching
Neurolmages: MRI-visible Virchow-Robin perivascular spaces in cerebral
small-vessel disease[J]. Neurology, 2014, 83: el19-e120.DOI: 10.1212/
WNL.0000000000000805.

[5] WASCOL, Mdd, %Rt 55, oh E kN AR 1210 T 53R 2021 0], h
A2, 2021, 16: 716-726. DOIL: 10.3969/j.issn.1673-5765.2021.07.0

13.

[6] K/, AR SCAT, BB, 7o B 1 IO 2 P B a1 o 4 v 350 195 1)
[0]. HAEEE A 2%, 2022, 102: 671-674. DOIL: 10.3760/cma.j.cn112137-20

210704-01503.

[7] Khasanov AK, Bakirov BA, Davletshi RA, et al. [Vascular remodeling
with violations of intracardiac hemodynamics in patients older age
category, combined with the clinical-cluster, neurocognitive and biomarker
heterogeneity in multifocal atherosclerosis][J]. Ter Arkh, 2020, 92: 67-74.
DOI: 10.26442/00403660.2020.12.200428.

[8] Powers WJ, Rabinstein AA, Ackerson T, et al. 2018 Guidelines for the
Early Management of Patients With Acute Ischemic Stroke: A Guideline
for Healthcare Professionals From the American Heart Association/
American Stroke Association[J]. Stroke, 2018,49: e46-¢110. DOI: 10.1161/

507

STR.0000000000000158.

[9] Devereux RB, Alonso DR, Lutas EM, et al. Echocardiographic
assessment of left ventricular hypertrophy: comparison to necropsy
findings[J]. Am J Cardiol, 1986, 57: 450-458. DOI: 10.1016/0002-9149(86)
90771-x.

[10] Devereux RB, Pickering TG, Alderman MH, et al. Left ventricular
hypertrophy in hypertension. Prevalence and relationship to pathophysiolo-
gic variables[J]. Hypertension, 1987, 9: 153-160. DOI: 10.1161/01.hyp.9.2

pt_2.ii53.

[11] Lang RM, Bierig M, Devereux RB, et al. Recommendations for
chamber quantification: a report from the American Society of
Echocardiography's Guidelines and Standards Committee and the
Chamber Quantification Writing Group, developed in conjunction with the
European Association of Echocardiography, a branch of the European
Society of Cardiology[J]. ] Am Soc Echocardiogr, 2005, 18: 1440-1463.
DOI: 10.1016/j.ech0.2005.10.005.

[12] Gao S, Wang YJ, Xu AD, et al. Chinese ischemic stroke
subclassification[J]. Front Neurol, 2011, 2: 6. DOI: 10.3389/fneur.2011.000
06.

[13] Adams HH, Cavalieri M, Verhaaren BF, et al. Rating method for
dilated Virchow-Robin spaces on magnetic resonance imaging[J]. Stroke,
2013, 44: 1732-1735. DOI: 10.1161/STROKEAHA.111.000620.

[14] Kwee RM, Kwee TC. Virchow-Robin spaces at MR imaging[J].
Radiographics, 2007, 27: 1071-1086. DOI: 10.1148/rg.274065722.

[15] Nwabuo CC, Vasan RS. Pathophysiology of Hypertensive Heart
Disease: Beyond Left Ventricular Hypertrophy[J]. Curr Hypertens Rep,
2020, 22: 11. DOI: 10.1007/s11906-020-1017-1019.

[16] Parajuli P, Ahmed AA. Left Atrial Enlargement[M]. In: StatPearls.
Treasure Island (FL): StatPearls Publishing, 2023.

[17] Nakanishi K, Jin Z, Homma S, et al. Left ventricular mass-geometry
and silent cerebrovascular disease: The Cardiovascular Abnormalities and
Brain Lesions (CABL) study[J]. Am Heart J, 2017, 185: 85-92. DOL:
10.1016/j.ahj.2016.11.010.

[18] Papadopoulos A, Palaiopanos K, Protogerou AP, et al. Left Ventricular
Hypertrophy and Cerebral Small Vessel Disease: A Systematic Review and
Meta-Analysis[J]. J Stroke, 2020, 22: 206-224. DOI: 10.5853/j0s.2019.033

35.

[19] Chen X, Lu D, Guo N, et al. Left ventricular ejection fraction and
right atrial diameter are associated with deep regional CBF in
arteriosclerotic cerebral small vessel disease[J]. BMC Neurol, 2021, 21:
67. DOI: 10.1186/512883-021-02096-w.

[20] Gomez-Choco M, Mena L, Font MA, et al. NT-proBNP, cerebral
small vessel disease and cardiac function in patients with a recent lacunar
infarct[J]. J Hum Hypertens, 2023, 37: 62-67. DOI: 10.1038/s41371-021-0

0648-8.

[21] Charidimou A, Hong YT, Jager HR, et al. White matter perivascular
spaces on magnetic resonance imaging: marker of cerebrovascular amyloid
burden? [J]. Stroke, 2015, 46: 1707-1709. DOI: 10.1161/STROKEAHA.11

5.009090.

[22] ST, SR LT, A5, ML A B O A AT A T Bk
P A I 53T K 52 R BOAR DG PERIESE [0]. AR AR O Ml I 22 A,
2020, 22: 942-946. DOI: 10.3969/j.issn.1009-0126.2020.09.012.

[23] Pasi M, Charidimou A, Boulouis G, et al. Mixed-location cerebral
hemorrhage/microbleeds: Underlying microangiopathy and recurrence risk
[J]. Neurology, 2018, 90: e119-¢126. DOI: 10.1212/WNL.00000000000047
97.

[24] %F°, YU, KRB, 45, 7o b 570 2 BORAE PR IR AEAE CISS 43 2l
P SCHRTI]. o 5 AR 2280 443, 2017, 20: 19-23. DOIL: 10.3969/.
issn.1673-5110.2017.23.005.

(AR )



