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Abstract

Objective: To investigate the relationship between the total burden of cerebral small vessel dis-
ease and intracranial artery stenosis in patients with large atherosclerotic cerebral infarction.
Methods: A retrospective analysis was conducted on 228 patients, with large atherosclerotic cere-
bral infarction, who have completed magnetic resonance imaging and computed tomographic an-
giography and received treatment in Department of Neurology, the Affiliated Hospital of Qingdao
University from October 2018 to June 2021. The “total SVD score method” was used to analyze the
overall burden of cerebral small vessel disease. The patients were divided into no/mild group,
moderate group, and severe group. The intracranial vascular stenosis was evaluated according to
the “WASID method”. Analyze the relationship between the total burden of cerebral small vessel
disease and intracranial artery stenosis in patients with large atherosclerotic cerebral infarction.
Results: 1) There was a significant difference in the age, the prevalence of hypertension and ho-
mocysteine between the groups in the total burden of cerebral small vessel disease (P < 0.05),
with statistical significance. 2) The overall burden score of cerebral small vessel disease was posi-
tively correlated with the severity of intracranial vascular stenosis, with statistical significance.
Conclusion: The overall burden of cerebral small vessel disease is parallel to the degree of intra-
cranial vascular stenosis in patients with large atherosclerotic cerebral infarction. Age, hyperten-
sion and homocysteine are the influencing factors of the overall burden of cerebral small vessel
disease.
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BE A N 2 WA R0 R, BRI P s 245 98 SR 6B T v, 240 o i 4 R i B 60%~70%, 2 i IfL 7
I SR B ) 1 B R RN R [1] . K BhBK AL L 7Y (Large Artery Atherosclerosis, LAA) i 4L 2 3
Ve L A i 2 o e A LK (R 23 2 o BRATE AT B 90 3 W SV N v Pt oA 80 K st AR A g ke L 1 2 v e
W DB R [2] . A%/ I 975 (Cerebral small vessel disease, CSVD) 3 545 4 4% E A0 35 T 1] Bz Joft T /M4
(recent small subcortical infarct, RSSI). HEWl Ay i A7 YR 0 i Bt WU oA of A5 1 PR ki 10 )55 7515 - (whiite
matter hyperintensity, WMH). IfiL & J& |5 /8] i (perivascular space, PVS). fiifi i Ifil (cerebral microbleed, CMB)
G ZE4[3] U RBEFLRI, LAA BUNRESE R 5 BN AAEA RN CSVD 2B =K. B %2
RIS 7 CSVD H—RR Fhric ) 5 A Sk BR A A OGHE, 124 1k T LAA UG RESE 87 fisi /) 1
T3 S A A HE 5 N BN A AR DR TR IE T 2D, AN FRWIEIRZ T LAA B 58 28 1o /)~ 11 s e Ak 7 4H
5PN Z KA (ARSI, AR .

2. RIMR

g 2018 4F 10 H 2 2021 4 6 H HE] 15 5 K%M B R e W ARMERT . B R4 LAA Y
MFHAE R o ARIRHT A ILGNN B 228 1, FLrp B4k 142 %1, <otk 86 I, 4EWS 39 £~85 %, “FILERS
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66.19 % .
2.1. NBFRE

1) Frfs 5 1 N ps LR 1% (Magnetic Resonance Imaging, MRI). Sk#i#8i+ S LT 2 i &5 it
% (Computed Tomographic Angiography, CTA)S5 £ 25 DL & MRAEARRT Il s AEAT & Cr [ Stk il ofi 4 2
HI2TETERT 2018) [4]MIieWikniE, F2 MRIBZ, HARYE A Bk i 14 4% 71 2.2 (Chinese Ischemic Stroke
Subclassification, CISS)7r%4% LAA BI[5]; 2) 4Eify > 18 A% 3) Bk BGILIER A F, KHEHE
WA < 7 Ks 4) ok, Wi, s st Jositc. MeE. 25404 200 56 0T fe 3 BN 45 50 s
5) BFBK)E MR,

2.2. HiRR#wfE

1) BRAERNBEZES S S2s 2) MiftR . e 2s b R A s 3) CISS 73Rk LAA B 4) fitshafik
WAz > 50%; 5) CHEIVLATEIIREA S 6) RS, M. G4 A 4UR S5 RE S BULE 45 3500 5
7) MRI KA 2R ROE, B0 Bk Reh S . ORISR . sl . RN S R (ECE . SR EA
Y. RIGE@HKAE) R AR DI 8 R 2 Es: 8) ImIK LR BURA SR, 9) H4ES i
AT -

3. AREH*E
3.1, —AlE PR R EE

b JB A EABORE, WEERY . MO BMIL J& A BUI/IMR 2PN 525 U SR A 3R, s e
PO AE, BEAE S, Wi s . BERRR . mRIAESE . MR ARSI S JHEEE(TC). =BEHh(TG).
%% P2 8 F HE B BE(LDL-C) i # BEMi 8 1 AR [ BE(HDL-C) [RIZR iR (Hyc) AR . i ik 12
Wiz (P EEILEPTGTER 2018 FEITHRD) [6]. BEIRIEIZIIZ % (hE 2 A8 R BTG 16 R (2017
FRR)D [71. FAEILAEIZ W25 Crp I SO G 5 B i 16 79 (2016 SRA2ITRR) ) i — IR 0T, BABE
A A2 W7 o v i AE EL IEAE i B3 iR 245 8]

3.2. BBFITME

i N EF AN 7 RN SEEM MRIL k35 CTA fu#r. fiifii MRI M H GESiganHDx3.0T 5
Wi F R RE R MU MR SUE 7 51 63 : TL INBUE (T weight imaging, TIWI). T2 JIAUE (T2 weight
imaging, T2WI). 14 3% )8 B8 #% % & /5 51 (Fluid attenuated inversion recovery, FLAIR). X EUINB A5
(Diffusion weighted imaging, DWI) LA B G INA R 5 (Susceptibility weighted imaging, SWI). #1422 Al #E
1.5mm, Z/& 5mm, ME(FOV) =240 mm x 240 mm, Hif%E =320 x 256, W& TIWI AT T2WI &l IRA7 B A
B, T2-FLAIR. DWI I SWI [IREFIAL, S35 CTA K v 64 HEEHE CT BA =4k I 3 f 72 il
TERIAL . REARDL K SR AT . Horp, PR 120 KV, LA 200 mA, JZ /5 0.625 mm, #27f 0.984:
1, FHFE 256 x 256, A4l FEl 2 N E Bk 5 BT, QFEITA BNk, MESIIK. BERB kAN 32 5 A Ok I
B3 H 2 ZERFE RAGRIEAE K 1 204 RHER ML [F B A1 € A OGRS 48 hr, AR A2
B, D) E = A [ i ) 7 5

3.2.1. FAENBKIRE S EIRHE
PO L 7 8 (%) = (1 — AR e AR LA ELAR AR AR 3 o 1 ML ELAR) x 100% [9]; /AN I A A%
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(%) = (1 — M i AL IS ELARPR AR I8 15 ML ELA2) x 1009 [10], LI 1. ARAE SN AR FE Lt —
WOy H: 0%~49% (HEEHAE): 50%~69% (HEEHE): 70%~99% (FLJEEHRA) LA K se 4z MIZE . A AR
A7 TR IR A7 E R 7 B R] — AR A A7 E 22 APk 7R I (FR IR AE), B A A AT P R BE 2 2

4 N

s e
b P
A ¢ .4

Carotid Siphon* Basilar**

Figure 1. The schematic diagram of cerebral artery stenosis

B 1 shbkkEREE

AR = [1 — (Dstenosis/Dnormar)] * 100%

3.2.2. CSVD ®GF MR

1) RSSI: RSSI 7E2 44 2 AR NIT 1R AL AL T 28 3@ B Kk 43 A1 X /NESE, TAIWI R 91 oA RS 5
T2WI #l FLAIR FPAH N RS S, B K ER <20 mm, FEARGLEARALEAS > 20 mm. i3 2 5010
ENFSG. RIEF Gy SR FERiRT oM LA 5 XSk (AN i) . DWI P31 o siE S, ar
YER S BRIEVERIZELE I S0 702 R RAZ SR R RE B2 Bk 2 L RT 2 ik P ZE BT SSL, R B, SO N RSSI,
AT XA A FEELAE > 20 mm [ kL2 B LA S @ I S ik (R P 28 38, AR EE[3].

2) SRR BEBRTE MR R0 B2 o 14 BT B3O [ 72 (4 28 A0L T o VS 5 B Fe i v A (R s B
1E TIWI F40 RS S, T2WI FHId A& {E S, FLAIR FHlH A O, MBS EE 5], HEAN
3~15 mm. 7F 5528 i P i R B FLAIR SRAMHI A b o (5 S A, (B4 TAWI FT T2WI JF 51
TR E S . B LERRNYE PVS X4, WHEIE MRI _EXYARCERE G S, HBZ KT 00
[ F O AL I 1EIEE1I < 3 mm HA[FEAE PVS, >15 mm W EE R ESE RSSI, T s B A RN T &
Z [8[3].

3) KB EE 5. WMH R 5 X s R ANASE ) 855, 72 T2WIF FLAIR 5818 Ei1E
5, Tiwi r”ﬁﬁja% G EIRE S . WMH F’E‘ii%ﬁh?%ﬁﬁ‘*ﬂ(j&)ﬁﬂﬁE’J/J‘ BREAE, BRI,
AL SEAR ) 5T AR X IR RS, WMH B R AT M I (. E sh 2 B 5 AR ) DU A A
R 5 B WMH ) 5 A5 2 [3].

4y Mt . CMB ELA LI o A= 0 & B L 35 3R IR R AR, 76 T27-GRE A1 SWIL 1T WL /ISR A
ORI . DAERE. WM. F5 R, (BXE FLAIR. TIWI Al T2WI F5FRAE] I, HFT%T CMB
I EARAAAE G0 — ORI EAR A 2~5 mm, f K ATIE 10 mm, XS E R AT BLS R BBl H IgE 47 45 501
CMB F A7 T B BRI R R BR S AR BR A (. 454k 25 SR I i JEZ 72 SWIE A T2'-GRE Lt Al &
M55, "@E CT. MRI ) T2WI. FLAIR JF4ILA K MRI LA AR EAT 25500« R 25 5 AE SWI AR
I E 2 PLES AL, CMB RN TR BRI 22887 2R [3]

5) I R . PVS REUAGSME . W& M E TR, G, HPT e ETr 2
A, FEEMEEATN RIETEEONETE, KPIT-WE S 5 . RN TIWI F FLAIR 73K 5, T2WI
FolEfE S, BA—MR<8mm. PVS IFR THIETT . Bt T W50, /M & A4E3].
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6) MiEE4f: MnZE RIS, F B o5 A0 A8 25451 35 5 S0 S i A Ak N e 0% . FE
S CT 8L MRI AT WA . Bk, Iy i [l 3 56 . E AT, 7 B Seidk i SR S AR i 25
AR AT SRS W M 0 B 3]

3.2.3. CSVD R & HiBmEERE

i /I8 L/ 995 S A4 7 FE 2 CSVD X o 2H 23451497 1) SR BURUSEFE Al MRI B ()R 3. 2014 4F Staals [11]%
ST R MRI /NI FAREE S 2R, AR, WMH. CMB 1 PVS %5 4 il CSVD #1853
Wo BEBREAL TR NI, IR F OB T KTEET 1 MRS 145 WMH AR4EH
K753 A v % A Bl R =15 5 (Periventricular white matter hypertensity, PVWMH)FTR S 17 515 5 (Deep
white matter hypertensity, DWMH). Fazekas &% -l WMH [E3FrFrdEan ~: @ PVWMH: JGis4EH 0
gy MEIRBUENEFEEZWA N 1 40 JGEIREIRA N 2 40 =SS AN E R RS A sE 5 A
34r; @ DWMH: RN 040 AURIAR N 1 5 BETRLE RN 2 45 KRIEAELS IR AN 3 4
[12]; SEAERES 5 PYWMH (Fazekas vF73 4 3 73) FI(Ek) & () DWMH (Fazekas 1734 2~3 73)J
YA 155, CMB AL T/ BT BRI, EREE R - R P At K TEEET 14 CMB i
N1y, ZHEERERN PVS BHATIAN[13], L0008 5 MR, 048 04, 1~10 M 1 2%, 11~20
AN 2 B, 21~40 AN 3 G, >40 DN 4 s T - EK BG-PVS CEERD N 2~4 VP 1 4. &4 CSVD
W5 0~4 51, sy 8Ulii, CSVD JRAGEREE . ARRHEFi T, # CSVD &40 0 4 I3 I A TG/ CSVD
MARGRZL, o CSVD B4 1488 2 43 AN EE CSVD SR fidH 2, # CSVD &S50k 3 41 ER 4 47,
SN CSVD SRR . Rk, A EE 5 N TR (CSVD P4 0 45) HEE(CSVD T
43 1~2 S0 (CSVD H3ES) 3~4 70 =41,

33. GitFERE

] SPSS26.0 B A AT G it A HE . SR AL + FRAEZE(X £s)FoR, BURAL (M) FIDY 43 fr
FEE(IQR) R, ZALIAILLEL, SRR A IS A1 By 255, MM Z0W, &I Kruskal-Wallis H
5, 4328 B AT () BV ET 73 26 (Yo) Feoms,  ARLIAI LU il o> B Fisher A& BRRLIG AT, J6 6 Gitt % U
Fridt— 25 R £ [ % logistic [F1VA 5047, N FH Spearman 2520 AH IS5 4T, YAl CSVD A4 71 40 7 5 A% FE 5 i
WENIKIREREE R R, P <0.05 AHGIHERE L,

4. ARGR
4.1 ARMFEL AN RSTAER

AR FEILUCEE N B 228 1], HRIE CSVD SR GFIRIE BN, K i 4 NICIHE(CSVD i
43 04r) HEE(CSVD BT 1~2 43)FIEE 5 (CSVD ST 3~4 4) CSVD k4 =4, H oz
3L 36 151(15.79%) , H L4 3L 98 151 (42.98%) , FE 5 2H HL 94 451 (41.23%) . 1 P B0 ik 2 P55 8 A2 3L 58 151 (25.44%))
W EEREAE 66 151(28.95%), EELFEARAE 62 151(27.19%), 5E4zHIZESL 42 14(18.42%) .
4.2. KN[E CSVD B FfiiBaAImpR B 2k 358 & 5 AR Bk IR BB X4 o4

KU TR KN, AEEFEER CSVD BA IR, AR, Mk & E R B R S 5T
eSS, HHERAASRITFE (P <0.05); MEMEMN. WoEsE . sk, BRI 00, @ik
iE FUML/MRZPIRL A S . BMI S5 77 16 535 22 7 (L4 1) CSVD A G748 ™ 51 A% 2 5 it N B ik pe A5 12
FE B IEAH R (WL 2).
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Table 1. No/light, medium, severe CSVD overall load group clinical data comparison
1. T/, . EE CSVD BiEHIBAIGKERELE

% iy iy o
%(é %’%ﬂ ('f :ngg) (%59% 2/IF 1l P1A
17 (47.22) 64 (65.31) 61 (64.89)
R[5 (%0)] 4.130 0.127
% 19 (52.78) 34 (34.69) 33(35.11)
FR(H, x*53) 61.67+7.05 64.84+7.02  69.34 +6.84 32.864 0.000
W K 2 45 (%)] 19 (52.78) 50 (51.02) 34 (36.17) 5.270 0.072
TR SR [ (%)] 6 (16.67) 17 (17.35) 12 (12.77) 0.832 0.660
R I [451](%)] 18 (50.00) 63 (64.29) 74 (78.72) 10.946 0.004
B PR [451](%)] 12 (33.33) 37 (37.76) 34 (36.17) 0.226 0.893
e g IURE [ (%)] 13 (36.11) 37 (37.76) 44 (46.81) 2.085 0.353
58 Lo [4511(%)] 6 (16.67) 18 (18.37) 22 (23.40) 1.083 0.582
PR 25 B s [11(%)] 5 (13.89) 14 (14.29) 16 (17.02) 0.347 0.841
BMI [Kg/m?, M (IQR)] 24.00(3.51)  23.83(3.64)  24.30(3.22) 4.268 0.118
22 g A [mmol/L, M (IQR)] 5.30 (3.94) 5.63 (3.42) 5.07 (2.68) 2.607 0.272
Hcy [mmol/L, M (IQR)] 10.48 (6.00)  10.55(5.00)  12.20 (5.60) 8.399 0.015
HDL-C [mmol/L, M (IQR)] 1.38 (0.90) 1.32 (0.90) 1.28 (0.71) 0.948 0.623
TG [mmol/L, M (IQR)] 2.00 (2.47) 2.00 (2.39) 2.09 (0.74) 0.392 0.822
TC [mmol/L, M (IQR)] 4.84 (1.83) 4.22 (3.62) 4.61 (1.70) 5.998 0.050
LDL-C [mmol/L, x * 5] 2.90 £ 0.84 2.96 + 1.07 3.09 £0.93 1.832 0.400

VE: BMI: RiEFRE; TC: SJHEEE; TG: =ftHwW; HDL-C: &%EE&EH; LDL-C: {KFEEEH; Hcy:

GLER

Table 2. The relationship between the total burden of cerebral small vessel disease and intracranial artery stenosis
2 2. CSVD A miB EIRE SMARKIREIZEE XS

Tl e

T

HEZH

(n=36) (n=98) (n = 94) o {H P ift
B AR [151(%)] 29 22 7
= HR AR [ (% 4 38 24
Ak o] 0.492 0.000
BRREE AR [11(%)] 2 24 36
1 ZE[ 151 (%)] 1 14 27
5. i

2015 4 r [ il /I8 0L 2R e SRR T L P Re T SR 1 K30 ik A AR S L 3 ol 1 250 i ‘57 15
PR R AL 0 2 AT D5 I 4E I A < B LR AR SR BN/ IS 9 7 [14], GESEWTFURIL, LAA RUIKEESE
SB[ BN AR AN )2 2 (R I/ L S5 2R . CSVD L ZFakE, (HA UEHE R CSVD Ak fi4t
(™ BRI S A5 JE SRR [15] s A JE R [L61RI A iR SEAFH I ARG R [17]A 0%, PR il R b %
ML LAA BURGRESE &5 FFA7 £ CSVD BITE L, KIEFIA BRI AR 5 CSVD AR AN SCHE, B0 4R T LAA
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RURGAHBE B3 1129A

ARFFERIL, 15 LAA BURREESEE RS, 0. Mk, &R IR KA CSVD Bk fdr i)
SRR, MNP EREES S SVD B R I, H AT E AR S0 TR B e A s i 2
CSVD ML F a2 [18] [19]. LAA B S 2 h s & s iR B CSVD &4 67 41 = ] B 5 3 ik
SRR RE K I R LA PN R AR DG e N RS B R3S KM 3G 0, 7 A D A6 AR DU I 1% 43 fk
A, SRS R, R R P R T RERERS[20]. I PN R T RE IR AT — R A A RN, ik
BNPKORAEREAG R R /N MLE RN, AN PTTAR, AL RO — 446 & (nitric oxide, NO)F FH 2 [
&, #t—558 CSVD k4. KJE. BF Verhaaren Z£[21#F LN AR MLE S5 24> CSVD 244K, W
BRI BEAE . B0 B AR BB IR AR R RSB YIAEOG; YU RARSE[22 A M I AR 52 CSVD B
W GRE N ZR; AW RS RE R, MiEN CSVD SRR R . R AT 2. K imE
PR A /) ML R R 3 AR A M A AR I, B ol A BN R AR, BN )15 R AR, i
TBh 108 S — 20 SRR T, K L 5 o - o o 3 3 1 XA, SRR B K i
A5G, N EE R A U A B 2 As, SR, CSVD AR 248K [23]. FEAHFFEH, Hey v CSVD
ARG N 2R, EET Hey 5 CSVD ARG B IAAAE G+ [24], M7 BRFEARWE FLdt— D Ui
AT, BEPRW . TIE MBS AZ CSVD SR AH K fE KK 2 1 Brundel M S5 [25]4F %HbE R 5
CSVD W7 R, Sl CSVD AHIC. HEM BRI AT B8 5 A RGN N HE O PRI A0 2 25 mr, 2s JEf
PEASRE 58 45 I e 2B 3 72 B /KA o

BEAER 7NN CSVD 5 8 sh ik ik FEEAL HAT A S [26], AT 74K T T LAA BYiiE 58 % CSVD &
PSR 5 f N B OB AS AR OGP, R 8 Z PR IEA R R R BEEJRE N REZ: O CSVD LK
MAERERAILFEEREE, ek PR Sl e RS, Fak R P s A2 g mi iy K, /i
EIRARRIRAE R R, S g BA RS @ mlReE KEhik™ B 5SS MR IR 16 i
T2e gy N ML N B T RERREAS A D¢ o AR VIt SR LR A Hh S, B b Jo R A 3 A I T 1 B I S AT A A T
EHAE MR, ARSI AEE, MENREKRET. MEERE 1. £BRESBEEAN
SERIBIEIN T BUNE @ E RN, & FEBBB iR [27]; @ MIRIEREA sk A X 5 & B i sh 1
SR, TR AR BEBY ) 71 (28], DRGSR NS, I HBRATE M E,
AN USRI, DRI CSVD e 47 FH 7 e R 5 i N 2l kopk 8 AR B S B AE G .
6. BL

LR LPriR, LAA TUINIEZE R CSVD SR SH™ EAL L 5N S KR AR FE R IR R . (H5C TN
RMEHR AR S /N IR SR R R AR R R, VDG 22— PRI T SR LAA RYRREAE 585 I /)
SRR A SRR AN, X LAA RURNEESL R S R b ia T h pike 29 ik i g
Wk TG VA B A B R E L.

SE K
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