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[(HZE] BH KIFTE3RASAHfm b aEmmLHiEs LSARBELERG XA, Fix @Rk
542020 F 9 A £ 2022 4 6 AR AT H ARERANZ AAIK L 44 4] LSA 4 f K 4 0k 2 4L 5 24 5 &
H KA AR B TAHE 5 h 4 X B Bk AR AR AL & R (BAD) 40 o i 9B IR AR S (LD 4, #F LSA X 348 58 T A
(BAD #1 25 4], L1 28 19 4]) F= SE % 28.(20 4) &9 LSA 45 45 | i /) 0 %8 5 AR % 36 45 4= 16 R F 4 5 3E 47 2T He 47
FRAEHEE logistic MBEASHHE LSARBBAEAGHmEE, FR BADAANKRERELILAHRR
ZwF 2 (NHISS) #4035 F LI4A, £F A4t 3 &L (P<0.05), 3 A5 0EERKE AEE K G (LDL) K
FISARKERBERER A FREK, ZF AL FEL(P<0.05), BAD A4 L1 A F ok &% F LDL K
FHFEFA(P<0.05);BAD A LI LSA ¥k EEFEF4A, A BADAE T LI A (P<C0.05) ;L1 4%
MR A FE ST BAD A A EF A (P<C0.05), % A& logistic )2 5 W& R 27, vl EF A4k A 238, LDL f=
LSA % K &2 LSA RRA L (BAD & L1 £ A) 8%k B & (P<0.05); 24 BAD 484 4 2+ 18, LSA % K B o 2
R LI A Ae#Hm B A (P<<0.05), £if LSARKEFERETHEA R H LSA K2 u A o) P15
AR
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Study on the relationship between the characteristics of lenticulostriate
artery and cerebral small vascular disease and the

subtypes of infarct in lenticulostriate artery”
REN Sixie' .YAO Haibo® ,ZHANG Yuanyuan',DENG Zhenping' YU Xia™*

(1. Department of Radiology ,Chengdu Second People’s Hospital ,Chengdu ,Sichuan 610000,China ;
2. Medical Department ,Chengdu Women’s and Children’s Central Hospital ,Chengdu ,
Sichuan 611731,China ;3. Department of Clinical Laboratory ,.Chengdu Women’s
and Children’s Central Hospital ,Chengdu ,Sichuan 611731,China)

[Abstract] Objective To explore the relationship between the characteristics of lenticulostriate artery
(LSA) and cerebral small vascular disease and the subtypes of infarct in LSA. Methods The data of 44 pa-
tients with the first single recent infarction in LSA blood supply area admitted to the Department of Neurolo-
gy of Chengdu Second People’s Hospital from September 2029 to June 2022 were collected. According to the
pathogenesis, the patients were divided into the branch atheromatous disease (BAD) group and the lacunar in-
farct (LI) group. The characteristics of LSA, cerebral small vessel disease (CSVD) related indicators and clin-
ical data of the LSA area infarction subtype group (25 cases in the BAD group and 19 cases in the LI group)
and the normal group (20 cases) were compared and analyzed,and the influencing factors of LSA area infarc-
tion subtypes were determined by multi-classification logistic regression analysis. Results The score of the

National Institutes of Health Stroke Scale (NHISS) in the BAD group was higher than that in the LI group,

x  EEWE.MIE A ARERES T L ITH (2022NSFSC0815) 52021 4F U1 48 A 7 B2 27 B ORI H (2021344 5 P9 )14 BAR 5 58 — N R
BE Bt 2021 AFFLBF i [ 380 & BURE 4 PR H DAL B RE (2020027120, YEE B A AT B H8 (1990 — ), E A B2 UL W 1, =32 22 DA 3 Ik o 55 995 O 5
A BEIE1EE , E-mail: 380948604 @ qq. com,
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and the difference was statistically significant (P <C0. 05). The prevalence of hypertension, the level of low
density lipoprotein (LDL),the total length of LSA,and the incidence of lacunar foci were significantly differ-
ent among the three groups (P <C0. 05). The prevalence of hypertension and LDL level in the BAD group and
the LI group were higher than those in the normal group (P <C0. 05). The total length of LSA in the BAD and
LI groups was shorter than that in the normal group,and the BAD group was shorter than that in the LI group
(P <C0.05). The incidence of lacunar foci in the LI group was higher than that in the BAD group and the nor-
mal group (P<C0.05). Multiple logistic regression analysis showed that the total length of LSA and LDL were
influencing factors for infarction in the LSA area (BAD or LI) compared to the normal group (P <C0. 05).
Compared with the BAD group.the total length of LSA and the lacunar foci were the risk factors for LI (P <C
0. 05). Conclusion Imaging indicators such as total length LSA and lacunar foci can be used as imaging inde-

xes to distinguish the LSA regional infarction subtype.

[Key words | branch atheromatous disease;lacunar infarct;lenticulostriate artery;cerebral small vessel

disease;high resolution vessel wall imaging

=4 s ik (lenticulostriate artery, LSA) 3= B4k )i/
RGP 7Y DX I AR S X6 T R AR O G A 1 BR 1
MR R T, LSA &3 iR T KIKh
Bl ik (middle cerebral artery, MCA) 88 Jo il 2 K 44 3))
o s ki At o DX 8 g e A i AR L LR Ry S R
SEE S, LSA X S8 A8 S8 AR 45 & 9 AL 4> R
25 . (1) 4y 32 3l ik ok #2184k %2 95 (branch atheromatous
disease, BAD) , MCA F Ty BE B fH 28 LSA H O, 5
LSA B b6 #5152l Jok o5 A Bl 1k DT 9 5 (2) 3 39 s it e A6
%t (lacunar infarct, L1, B T i /> IfiL 45 9% % (cerebral
small vessel disease, CSVD) 53/ I8 i Uit 2T 4 &2
FESRBE NG 5 a5 WA RE AR . ply T 5 S g Wk it 35 45 4
YT, HH TS AT SR I DX S8 A v i K o AL o 2k
MM o T AR R OB Y R AR BOR s B AR M AR BE AR
(high resolution vessel wall magnetic resonance ima-
ging, HRVW-MRD A7 B F ¥ AF 58 5 32 3l Bk 19 i 1
2R B AT A0 OXTE 25N 58 3 PR A LSA
T EFRE A LSA ¥t il /b Ft MCA M1 Bt dh
SRR X LI A 3. WANG %5 BF R k3. £
MCA Be7E 19 LSA XS SE 21 (9 LSA - 35 K JiE
N FIRAURBR T LSA JE & R Ak 19 48 R A5 1M LA
SRR AL Ry LAk B 52 AR SRR R B8 A B, LSA B
BEA CSVD RS LSA XU SR 2 [ ) 56 F
Wi AN . ASGE T HRVW-MRI AT # AL LSA HJE 2
4G CSVD 5 Ml R 5k, #R3F LSA X A 5 58 F.
B (BAD F1 LD BRI S 20 PR RGBT .

1 H{HEFE
11— H

] B 43 H 2020 4 9 H & 2022 45 6 H BT A
TANREBEBE A g NEHIE 19 44 1) LSA {1 X 5 ¥k
BRI I BT R TR, AR . (1) ABE YT HOI
PR AR (diffusion weighted imaging, DWD) £ /5 LSA
R X3 Cof B [ s A 3 5 M SR X2 D
FETE T WA S IR B0 AL s (2) 295 3 d PN 58 B Sk 8
1% 3L BE 1 4 % 12 (magnetic resonance angiogra-

phy, MRA) 1 HRVW-MRI #: %5 ; (3) MRA #2 75 95 4
il MCA M1 B A U B f 5 728 mi e 28 5 B <50 %05 ()
A BE 3¢ [ E N7 1A 5T e 4 Hh i 3 (national insti-
tute of health stroke scale, NHISS) 43" 1 24 h N
BILEACTE bR . HEBR bR () 35 8 kol 75 B CT i 4 i
$ (CT angiography, CTA ) £ J& 45 7% 9 728 1) 251 P 31 Jhk 3
75 =50 %0 5 (2) 5 kE 055 N 41 1L 5 PA) 2 L S J2 i A R B
S s (ORI AER D IR B 2R . 41 Bl o
BAD 20 (25 ) F1 L1 28 (19 i) . & i [5] 4 20 5] fid B 1
f NHEAE M IE# 4. 64 BT S5 42 fi, 22 22
), AE 8 25~87 %, (62. 30£13. 79) %, BAD 4
MCA M1 BB 247 F L RE . AWF 58 8 sl i 55 —
NRERACHZE 2w A& (i :2021016)
1.2 7%
1.2.1 #FHL

A N4 B FE KA 3. 0T (SIGNA Pioneer, 3 [H
GE Healthcare 23 5D B &5 4 An 1 Sk i Ze . HRAD
M3 .47 DWILT2WI. T2 FLAIR .3D-TOF MRA #i
HRVW-MRI CUBE T1 H#f. H#i=%. (1) DWI,
b{E M 0,1 000 s/mm*, TR/TE J}y 3 845.0/76.8
ms, /=& 5.0 mm, A 1.5 mm, )24 21,FOV 240X
240, B H | 31 s, (2) T2WI, TR/TE K
5 098.0/106.2 ms,/Z/E 5.0 mm, [ 1.5 mm, )2
22,FOV 240 X 240, S Hiof | 56 s, T2 FLAIR:
TR/TE 2} 8 400/120 ms, JZJ& 5. 0 mm, [d] §f 1. 5
mm, )23 22, FOV 240X 240, St E] 143 s, (3)
3D-TOF MRA. TR/TE N minimum/3.4 ms,FOV
220220, B/ 15°, 2 1. 2 mm. 2% 256, (K =
0.6 mm X 0,6 mmXO0.,6 mm, 2FHitE 173 s,
(4))HRVW-MRI CUBE T1, 3D CUBE T1 %78 #l
Sk A i, bR T A 5 L AR Wi AR LR . TR/TE Ry 1
200/21 ms,FOV 200X200,)ZE 0.6 mm, =24 256,
&2 0.6 mmX0.6 mm>X>X0.6 mm, I} [E] 560 s,
1.2.2 B RIEAF A

i B GHhmasFEE g R B4R H GE
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ADWA. 7 T AE S #E47 )5 Ab PR 22 43 8, 15 d )5 BRIk PE
A7, O U Y S I E . () A BE g kL R AE 20 BT
£ DWT - 2EAk 95 kb 19 B K 72 F0 28 8 )2 i, 36 R R
E I 5 &k AR B, A HRVW-MRI £ Jf] 5 #
Kl 1% ( multi-planar reconstruction, MPR) F Wi %%
MCA M1 BB He iy 25 (8] 73 fii 5 2 4% LSA JF 01y %
. MCA M1 Bt = B fi 0 BE S 7 T LSA 43 1
fiE . 158 BAD, MCA M1 Bk LB W BE e, H LSA
FFEOR L 26T R L1, (2) LSA T8 B4R 59 374 .
CUBE T1 54k 5 & /N % B % 5% (coronal minimum
intensity projection, Cor-Min IP) A i n] ¥ 1k LSA
K, R 10~20 mm, EFE T MCA M1 Eiy LSA 1
NG LSA TE B IE A4 « T o s my 8o L 8
KEREHRKE., T ChEERET MCA X
WAy LSA, 4y 3058 SCAHRAr LSA £+ & H 143 32 1
Bl T W £ T CRERAS M) s o LSA K >5
mm A ST, YU 53 ST H R B MCA R 46 3 <<
5 mm L A 3 B M I R (R R 7020
A3 SO IEIET) s Y 1 43 3 FF F B B 3T R
FitE DKW . BREWANIETA
LSA KJEZ MY, P KE= MK E/ /8. (3D
CSVD # 3¢ 8 b5 W9 PEAL . I 45 SR IR B9 B BT & 15
(white matter hyperintensities, WMH) 7£ T2WI1/T2
FLAIR 388 BE R R s R il AR w5 5 i
BB 1SR i == A B O AR S 24T Fazekas TF
Ay, i % A B ) B 7 K Cenlarged perivascular
space, EPVS) & X i T2WI/T2 FLAIR V47 T I
EOE M BRSBTS, 5 AR 5 2L B
<3 mm"™, EEEAE (3~15 mm) FH K5 K
WAHRLIME = . T2 FLIAR B4 E 3R %8 1 1w {5 5 5L
S EAE S EPVS FES B AL 09 PEAL $ 75 LSA
fham XPEE . 22 ZE % R A GCA R 17T
ST L 1~3,
1.3 “%itsa

K SPSS22. 0 B #4784 43 B 45 & IE S 41
MR TR, 2 £ £oR, LWBCR T 2000 A FF
HIER SRR M(Q1.Q3) %R . LA R
FRANRS 56 5 T 85000k DU A s A 4 2 ROR L ERCR
X* K5 ek Fisher B VI3 2 N K 43 R A logistic
FA WA, L P<<0.05 WERES %5 L.
2 % R
2.1 BAD 2a4= LI 405% J4F M b %

BAD 4] A B¢ NHISS Wy + L1 41, 2 % A %
Pl L (P<<0.05), W 1,
2.2 34 LSA B &4 fef= CSVD AR b4

3 21 e i He R R AR B R i & (LDL) 7K F-
LSA SR EMER AL ERE . ZS A g% R X
(P<C0.05), BAD 41/ LI 21 & Ifil JE £ 9% 2% . LDL 7K
- FIEH 41 (P<C0. 05) s BAD 40 fil LT 41 LSA K&
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FEETIEW4, H BADAHE T L1 4H (P <C0.05); LI
ZH s Bk % A R T BAD 4 HIIE % 40 (P <<0. 05),
k2,

A: TOF-MRA 7R 47 il MCA M1 Bt & WL 0] B 82 %55 B, I 45 B
CUBE T1 stk fii fie /3% BEAR - 4 M) MCA M1 Bt LSA fEAT. &£ &
8078 2% DB MCA (19 48 W T 1 B ] AR o M 39 TR 5 C 2 7 O AU,
PR A N i 2 55 -5 T X S PRI BE ik B & 3 AR T DLE: IR
B P O RO A A R R A S Fazekas W4 E 1 43

1 1Bl R EBELEERRER

A: TOF-MRA 7R £ fil MCA M1 Bk WL W] W Bk %% s B iy A% 52
CUBE T1 5@ R i fee /N BE B3 m Al MCA M1 Bt LSA B5EAT . 42 1
AR R % X MCA 10 I A7 W8T 187 A7 B R L WA S Al o A2 39 52 5 C . 7 O
ROAR 7 A5 U i 28 55 20 A M A 28« g b 2R R 1 AN 275 D= B JE B
kb JE B AT WL FRJE FLAIR &5 655 5 E - TR0 5 50 A 00 A% 28 180 B A 0
{55 »Fazekas W4 035 3.2 3 MR @ i) .

B 2 1B LI BERGHEN



2456

AR A /N BE B R A LSA B s B AHRE X3k LSA GEAT .

& 3

LSA REHE

5B % 202358 A%5245% 164

2.3 LSA Rty % B £ logistic &2 54

PIJE B AFTE LSA XA A8 o [ 2 2 (0 = 1E %
H,1=BAD 4 .2=L14D KR KXot 254 50T
FRXPHEMAZ IR logistic [HIHFHr. 455 2
75 LLIE B 4/ % B, LDL U LSA K fF 2 LSA X
BAEAE (BAD 5 L1 & A2 2 Wi [ & (P <<0. 05) 5 LA
BAD 21 E R X B, LSA BK B Bk J& LT &A1
B2 (P<C0.05), 1L 3,

x1 BAD @71 L1 AR FE I E L&

i H BAD 4 (n=25) LI (=19 Xtz P
ABE NIHSS #7453 [M(Q1,Q3) 4] 2.00(0.00,3.00) 1. 00(1.00,3.00) 19. 23 <0. 01
K ARIM(QL,Q3) ,cm] 1.56(1.09,2.06) 1.30(1.14,1.64) —0.73 0.46
BEKZE=1.5 cm[n(%)] 14(56.00) 8(42.11) 0.83 0.36
2REHEIMQL.Q3) . 4] 3.00(2.00,4. 00) 3.00(2.00,3.00) —1.25 0.21
BRZE =3 A [n(%)] 15(60. 00) 10(52. 63) 0. 24 0. 63
LM (Q1,Q3) ,cm’] 1.25(0.52,2.31) 0.93€0. 54,2. 66) —0.08 0.93
£2  34ALSARSHEIER CSVD IEIRLE
i BAD 4 (n=25) LIH (=19 EH4H (=20 xX*/F/H P
W /4 (n/n) 15/10 14/5 13/7 0. 90 0. 64
FEW(xEs,58) 66.68+11.07 60.424+10.18 58.60418. 28 2.24 0.11
M E 2 (2%6) ] 19(76.0)* 16(84.2)" 9(45.0) 7.98 0.02
BILIE 2 (Y%)] 15(60. 0) 13(68.4) 8(40.0) 3.43 0.18
JH [ 5% (= £ 5, mmol /L) 4.5420. 94 4.6741.12 3.90=1. 02 3.20 0.05
Hl =W (£ 5, mmol /L) 1.45(1.01,2.04) 1.66(0. 86,2.27) 1.02(0.70,1.31) 7.24 0.03
HDL[M(Q1,Q3),mmol/L] 1.09(0.97,1. 36) 1.09(0. 81,1.42) 1.20(1.11,1.40) 2.72 0.26
LDL(Z %5, mmol/L) 2. 6020, 76" 2. 6920, 83" 2.0240. 88 3.97 0.02
BRI n (V)] 12(48.0) 8(42. 1) 5(25.0) 2.57 0.28
WK 2 (%) ] 8(32.0) 9(47. 4) 5(25.0) 2.26 0.32
[ n (¥ ] 8(32.0) 5(26.3) 2(10.0) 3.16 0.21
LSA JB A FEE
FTFHIMQL1.Q3) . 4] 3.00(2.00,3.00) 3.00(2.00,3.00) 3.00(3.00,3.00) 4,49 0.11
AEHIMQL.Q3) . A] 3.00(3.00,4. 00) 3.00(3.00,4.00) 4.00(3.00,4.75) 5. 40 0.07
MK (G +s.em) 2.6740.70" 3.38+1. 06" 4.1141.09 12.92 <0. 01
K EEIM(Q1,Q3) ,em] 0.96€0.79,1.10) 1.00(0. 87,1.22) 1.01(0.92,1.19) 3.57 0.17
CSVD 5450 (%) ]
R O A 14(56.0) 7(36.8) 4(20.0) 6.11 0.05
EPVS 10(40. 0) 10(52.6) 11(55.0) 1.19 0.55
JrE Bkt 4(16.0)" 10(52.6)" 3(15.0) 9.42 0.01
oI i 25 5(20.0) 5(26.3) 6(30.0) 0. 62 0.73

HDL. & % 3 N5 8 15 s 8 BRI 8 : F US55 Fazekas W48 =2 40 s P JE 2 45 : GCA BRI =2 43" . P<<0. 05, HIEWH L E: . P<
0.05,5 LTZH %,
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%3 LSA XK £ FE & logistic {777

7 BAD % vs. IE#4H LIZ vs. IEW4 LI4H vs. BAD 4

o OR 95%CI P OR 95%CI P OR 95%CI P
LDL 3.659  1.160~11.547  0.027 3.983  1.278~12.412  0.017 1.088  0.444~2.667  0.853
LSA BB 0.109  0.033~0.360 <C0.001 0.308  0.116~0.812 0.017 2.827  1.085~7.367  0.033
R L O I = ) 6.296  1.041~38.084  0.045 6.565  0.980~43.977  0.052 1.043 0.190~5.733 0.962
Jis AL O = T 1.548  0.153~15.636  0.711 7.937  0.984~64.031  0.052 5.127  1.065~24.675 0.041

3 it it

A BF 5 38 i+ B 4 HRMR-VWI, DWI & T2
FLAIR AKX} BAD, LI f11E % 44 ) LSA %R . CS-
VD HH AR AR AT AL IF 40 B HL 5 LSA X 348 48 1
IS 2L 45 9 R L, BAD 41y LSA BK &, LI
HRZIEW AR LSA B A s LT 4109 i Bk Br
bR (52, 6%) . LSA K B Mg . LDL /K F
M S 5 k4 LSA X S A58 (BAD 5 LD ; LSA
MR, W R EA S R L, KA
LSA FRAEFI CSVD 48 47 BE 57 4 i b 5 Bt LSA X I A
BE 1) AR ML » Ry iz DX SATE B8 58 35 11 15 B 40 )2 A 1A
TRIRIT AR B G A A A

TF 5% 2 B v IR B o L s 2 e 1 2 o A
YL H O LDL K 5 8 i v 2 o ke R 5L IE A
L FE LSA X #A & A8 (BAD 1 LD By s % s
VE 5 2% B0 i IR A L 461 B 8 IR R 4L 88 1) LDL
K5 BAD fl LI A 2%, 5 Fik SCEk g5 ) —.

AW T MCA JoHh 5 B 45 1) LSA X I,
FEFL . R BAD A F L1 At KR =15
em, RKJZH =3 M TG 24 L (P>0.05) , F£H]
PLAERESE 102 xf LSA X 3845 5E 0 0 1) 2 S IEAS 1
i AL MCA M1 B A7 JoBE 3 I B e iy o7
LB BAD 41 MCA BE Z (i T b BE, Ib 7 & £ &
LSA 43 3L W) FF A 3 58k BAD 1) & 9 BIL il 422 1t
TiEHE . XIE & gF5E e # 7 L1 5 1E % il fY LSA
FRAE R LT 400 LSA 43 32 XK BE /0. JIANG
el gE R LSA 23 S8R LI I 10 A7 AE BT
F 5 18 1 5 T i 5 AN TR) 268 B0 A 3 300 B2 o R AR BE A %
ARBEFE S LRSS H — 30 R AT RE Sy - BAD 9 & 9 AL
i S 5 i o R A8 Ak R A B VR T L 2 MCA EF 1Y
BEHLPH %€ LSA JF 1, 5 LSA & 4k 35 1k 3 Bk s #¢ g
b 3 LSA T B 28, LSA 3 T 2 A i 45 45 1
AT, 5 BAD ASA] 02, LT A9 9 BEAIL 61 B A by &
I 6 A it 4 i IO B8 B A A P L R T K I R 5 1
{14 Bk 20 Jik s A 5 Ak R B BE v I R 51 R 1Y 41 4 2R (R
PRAE 22 [ 1y v 18] g B A8 260 AR O B0 AE 5 LSA
TN 0055 o AN T

CSVD J& th F 3l ik s #F B 1k 58 K g o4 /0 1 457 19
— PR AR CSVD WG R AE, E £
Sk 3 A R S R AR L R A S T B AL G AR
ML I 75 )t A R 28 i 5 L Y g

PRF-Br—DWI/T2 FLAIR 0] 35 51 B M 2t 1 #h
A HE A A% o G P o R B Ak /N I A5 Y Sl R YT BE
2 %5 S50 L 0/ 0 I N R . Sk
i B BEL 2 5 | A P sl it S (LD /Y ¢ 4B o 32 B 78
TRVE 1 R B A 2 A /NSl ik, 5 30K 58 2 R
e Ak I SR R R R AR S S S
JE Bk 7E B AP RR B I A e LIAE AL —Fp e 19,
204 155 YR 70N B ik s A 50 2H 2R BE B I B A I
A0 4 1R R B s . gL LT 5 WMH i
i B kb L AH R0 %) 5 B AR L B IE T B kR 2 LT
RAEWEm KR, WA A58 & B BAD 41 & ¥ H
JF s A8 HE i (56. 0% i F LI 41 (36.8%), A] fig J&
BAD 20 KA /43 32 80 kO 71 4k 5 R 4 Ak B e 11 5
Bk WMH g A8 f7 fif A2 3 77 A6 15 A G, PR R H 55 50
f Jik BB 5 A A [R] 5 B AR

AWF5Ei2 FH HRVW-MRI B % 58 52 3l ik A 56 HL
il B B AR T - LT B B9 G By = S Bt i/ A
Fas i Vo O 5 R DR 2 T 2 A o A R e T 5
SBKABE B S 1 SR B AR S AN, e B
o — B TS T Sl kR R RE AL IR YT (T 2R 2 ) DL AR
RE G BEBR

L5 BTk, 8 5 HRVW-MRI o] #1 4k LSA 3 4
4 CSVD 48 b5, A By T % 5 LSA X 5 4 5 W 74,
LSA B A FE A B &k TR IX 5] BAD #1 LT 15245
ARSI S I R e VR U . (AR S IR AR AE
Jei R « (1) Sy 3k 1 A4 52 VR % TR 28 R i« S 4 A L 7Y
9 191 L BOREAS B A/ 5 (2) T840 HR B = R ORI
BUSAZ » AR X CSVD A i 3 1f 48 b5 2617 20 1, %
FE 5 SERE 5 HEAT AN TR IE

S % 30k
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