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SRERT AL A o 3 S E Y (A P BT

HEH WA’
FE B HRE EN E A ILE B (HDL-C) SRR i 9 sh ok AR AT AL Bk A% (ICAS ) SR IRV E Y
AN o F7ik s BB 24T 2017 4F 1 A 2 2022 4F 12 A 502 TS0 /R 207 ol & B s W RHZ Z A8 A
ATEIT FRIRE R L BN 5T P4 B0 ik . B IR Sl ik ML BB 2 (50% ~ 99% ) SR B0 e 1 1 2 rh R 25 100 i AR
ORE, AR LT FEALWT R I (CTP) BU40s B8 0 W AR 4 CERE R AR B = 15 mL) ARG A
ClmrF AR <15 mL) . Fhd 2 HINIG R TR 22 5, B 2 B2 R bRk A 2 2 5T logistics [M1IA 4y
Br, ZRR B EFRRIETT ROC M T, G553 LG A 12041, Horf 48 461 (40% ) 7€ CTPARMEE: ; 41 [H]
FES 53T R CTP ARIRHE L M SCAGER 2 I S A FARHE AL (P<<0.05) , AIKHE T 411 HDL-C /K- i 41K
TARKHEEA (P<0.05) , 2 H % logistics [FIH 43176 ] HDL-C BRI R AERME: ICAS 85 AN ZH S UG A sk 37,
&% R % (OR=0.021, P=0.035,95%CT 0.001 ~ 0.756) , eIl F1E 4 1.02 mmol/L, IEA ROC ik~ i fHlik
#]0.759, P<<0.05, U N 91.67% , Fr 5% 4 55.56%,95%CI 4 0.569 ~ 0.896, £5if eI ICAS i CTP
IRHE ) HDL-C i 2K TR 4, HDL-C BRI SRR ICAS S5 M2 S IR T ST A B TR &K
KBRS SRR RE A B 5 I 5 i % B AR AR B TSR 2 R T R AR
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Study on the Correlation between High-Density Lipoprotein Cholesterol and Cerebral Tissue
Hypoperfusion in Patients with Symptomatic Intracranial Atherosclerotic Stenosis LIN Xuegi',
WU Yingchur'. 1. Ordos Clinical Medical College of Inner Mongolia Medical University, Inner Mongolia Or-
dos, 017000, China; 2.Department of Neurology, Ordos Central Hospital, Inner Mongolia Ordos, 017000, China

Abstract Objective: To investigate the correlation between high-density lipoprotein cholesterol (HDL-C)
and cerebral tissue hypoperfusion in patients with symptomatic intracranial atherosclerotic stenosis (ICAS).
Methods: A retrospective analysis was conducted on the clinical data of patients who received endovascular in-
tervention for ischemic stroke caused by symptomatic unilateral internal carotid artery C.., segment or middle ce-
rebral artery M, segment stenosis (50%-99% ) at the Department of Neurology, Ordos City Central Hospital
from January 2017 to December 2022. Patients were divided into a low perfusion group (penumbra volume =
15 mL) and a non-low perfusion group (penumbra volume <15 mL) based on their computed tomography perfu-
sion (CTP) imaging. Differences in clinical data between the two groups were compared, and significant indica-
tors from univariate analysis were entered into multivariate binary logistic regression analysis. Significant indi-
cators from the multivariate analysis were subjected to ROC curve analysis. Results: A total of 120 patients
were included, of whom 48 (40%) had CTP low perfusion; intergroup difference analysis showed that the collat-
eral circulation grade of the non-low perfusion group was significantly better than that of the low perfusion
group (P<0.05), and the HDL-C level of the low perfusion group was significantly lower than that of the
non-low perfusion group (P<0.05). Multivariate logistic regression analysis indicated that reduced HDL-C was
an independent risk factor for cerebral tissue hypoperfusion in patients with symptomatic ICAS (OR=0.021, P=
0.035, 95% CI 0.001 ~ 0.756), with an optimal cutoft value of 1.02 mmol/L. At this point, the area under the
ROC curve reached 0.759, P<0.05, sensitivity was 91.67%, specificity was 55.56%, and 95% CI was 0.569 ~

0.896. Conclusion: The HDL-C level of the low perfusion group in patients with symptomatic ICAS was sig-
nificantly lower than that of the non-low perfusion group, and reduced HDL-C was an independent risk factor
for cerebral tissue hypoperfusion in patients with symptomatic ICAS.

Keywords intracranial atherosclerotic stenosis; hypoperfusion; high-density lipoprotein cholesterol; comput-
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RAESICAS #7561, ICAS B F il % & A4 L7k
Bl F72 0 AR B T A AR B A 6 R TR T LA TR
T S 51 N st o e R A 0 2 A P o, 135 o e o,
PEA RS, KIS & S8R R T
Ra RN Ty B P A 8 R R A A7 R, AR
B AEPUIE R ICAS BB IR T I FE R P 2, etk
PEICAS FE IR T A R T R AL B 2 A k4R

1 ZEREHE
L1 —f 4

[l JBPE 7 B2 8 A 2019 4F- 9 H £ 2022 4F 12 A #ti2
TER/R Z W ol B el 2 W RHEAZ LA A AIRTT
B R PR 25T PN B0 ik o BE R R v B Jhk ML Bt A
(50% ~ 99% ) T E B P8 . AT RE
PRAFGR IR i il BR BRI 51 2 LA

Y ARRE : OIS =18 27 5 QE MR B 25 P4 3 ik
Car Beal R 3l ik ML Bz 5 R SR L A s RS
WASID 572 , Z80F0052 L45 i8 52 (digital subtraction
angiography , DSA) IIE5Z 50% ~ 99% 8% 75 5 #E 8l ik B 4%
>2 mm, AR K < 15 mm; @ARFTEAA T EALEZE
5 #E 3 B4 (computer tomography perfusion imaging,
CTP) Kyt ; & #/R ICAS SR TR : H LR i 4
A% 1% (magnetic resonance angiography, MRA )/iT 5 #l
W)= 54 11145 3 %2 computed tomography angiography,
CTA); ©FELE S FERE AL GRS PRI 2R

HEBR AR HE - QO RN 550 3l ik 22 & 1 v B 2 o
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HHZS 99 55 ) s @11 PA ZE | FRIOR S | Il 45 1 s LG T i
2EBAAF oA CTP BHR B Phivid 2, ks g ;@
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BLAREL /MR C OV EE T VAR R D
R RER H W =R IE [ B v N AR A
(high-density lipoprotein cholesterol, HDL-C) . % J&
fig % H AH [# B (low-density lipoprotein cholesterol,
LDL-C) . WrAESAAR SR}, A4 i I 45 A 75 F 7 (35
W BN ks B KO |, BeZs B AL T L3 Bk (A2
A, AP
122 3k /5 CTP AR KR ¥ 45 . R GE
Revolution CT, Axial ) ZE I, HA S 4K
BHLE 100 KV, 45 HLIE 150 mA , & BRI 7 0.28 s/rot, I8
TESTE 160 mm, SR FE 512x512, FLEF 25 cm, %
A (ASIR)60%, S5 S mm. 2R FHOURH = i
SR, 28R Dk A 7 A (350 mg/mL) , X6 L 7I)EL
60 mL, 2= #ER 7K 30 mL, FE SR 3 mL/s. 55 [
MRS S T, FF 46 25 5 5 s AT FA 4, $ 4 5 )
46.6 s, G E 110 mm, ok M 2224948 25k CTP
WA B 28 imSTROKE 43 #H7 (v1.0.0.18 , R 5 AT BT
BHEARAF]D A5 M 3h 715 281 Tmax (K ik
BFI] ), ARE 7 22 XA CTP H Tmax>6 s, 378 ¥ifi 2 I 47
R =15 mL A8k i X AR AT BRIH 508 & A5t
DX S5l AT HE 5% 7 0 o 0 =2 7 (5 T AR bR T Sk it
DWI), LG 7E CTP 240K L ist i/ NI BRPEARBE
123 DSARA MDA EHErRE @i H
785 [ P4 [ ] /A 7] AtisZeeBiplane ¥ 7 Vi 5% Il & i 52
B, K Seldinger B A 142 ik i A7 1 SEAG A , ML 1M
T 00T DL A AJRYT . S WASID J5 15k
EFEE G, B (<50% ) , B2 (50% ~
69% ) , HLFE B AE (70% ~99% ) o A B 5% B2 75 2
90% ~ 99%ic Al T A .
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57 [BI BE [M(Qus, Qus) 1287 , 4 1H] HL R F Mann Whitney
U RS 5 THECFOR LR FRIR | 2 1] He 8k H 5% Fisher
K BMER TR N R W PRl AZ & o0
logistics [F1JH 507 5 22 [H 2 Wk 2 A F8 bR A7 ROC [T 28
43T P<0.05 WEFAGIERE L,

2 #R
2.1 AZFHER

A B 5T g A ICAS f& & 120 4, Horp 55 92 44
(76.67%) , % 28 41(23.33%) , "F-HI4F#4 (57.7£10.32) %,
v IR 9 S 72 451 (60.00% ), A5 BE PR 95 sk 32 i)
(26.67% ) , A 5L 095 52 8 11 (6.67% ) , =5 g IMILAE 16 4]
(13.33% ) , 1 7~ 5 5 48 1] (40.00% ) , Wz 4K 52 60 4]
(50.00% ) , TR 5 44151 (36.67% ) , 1o [) PB4 Joe 220 % I it
205(16.67%) , N A S 4 T0 s B SO g st . AR
CTP I B A AAEARE I B 7 CTP AR 4
CEREHR R <15 mL) 72 B AR 34 CR R AR =
15 mL)48 4], 2 4 HELR Wkl 22 S g it L, Wk 1.
2.2 DSA#EFHLER

DSA Z5 5 7R |, 30N B ik 7 44 1 (36.67% ) , K
T v 2 ik B 2 76 1 (63.33% ) , 22 . 45 il 4% 60 i)
(50.00%) o I HRAEFRIE 1241 (10.00% ) ,
60 11 (50.00% ) , 1% H & 48 5 (40.00% ) . ASITN/SIR {Jl]
THEIAT 1 8 (6.67%) ,2 9% 52151 (43.33%) ,3 %%
44 15 (36.67% ) , 4 9% 16 171 (13.33% ) , H 4 22 53 9%
(0~290) M B U5 9% (3 ~4 90) % 60 4 (50.00% ) .
CTP APV 3 2H AV VR 4L A0 I A 5215 24 ok Hu e
H R, CTP K #E 1 240 ASTIN/SIR 43 2% %5 fik (P<
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0.05), W5 2.
23 i A FATH IR

MR A2 bric W He A 45 51 WoR , CTP IR v 4]
) HDL-C & TR RHE 41 (P<0.05) , A8 hr 22 70
Giit#m X (P>0.05), I3 3,
2.4 % W% logistics @A 5 AT ICASARHE 2 69 e B &

XFER R 2 A M rh 2 41 25 5 W 3 ) HDL-C i 47 2 [
% logistics [MH43HT , 45 58 7R , HDL-C FRAR 2 S IR
ICAS & il ZUIRHE 1 iy 4 57 fe 5 28 (OR=0.021,
P=0.035,95%CI 0.001 ~ 0.756) , Hl HDL-C #& ik , fixi 41
AU BRSO 5
2.5 HDL-C %+ ICAS # &4k ix 64 T #14

il 3 ROC 1 £k 43 #F HDL-C X} ICAS £ 2 ik 2 21
RCTE T A T A (B CIET 1), 4R T AUC=0.759,
P=0.005, 11l FHE M 1.02, B HDL-C /K-8, & 4=
G ZH ZUIGHE 1 A PT REABRK ; 2 HDL-C L) 1.02 mmol/L 2y
ST 1 FRE R TR B IS v B e v , LG IS
H91.67%, 455 4 55.56%,95%CI K 0.569 ~ 0.896.,

3 g

i ik 5 # i 1L (atherosclerosis, AS) J&— i £ Fifi i
SRR -V JLZAT B 13 7 A0 BB A o ) 18 e 8 i
a1, H R LR E R K 22 BN B 2 B R R E
Who AS MR FA5 A S SN, ELA MR g
EAS T 35 R A S R GRS S AR TN T RE
T S ESONG 2K 1 A0 38 32 T 14 o B A P R N R L 4
JL 55 SR RN IR TE K, 4 PRI M A0 IR AE
Z 53 AS BITE BURN & T 2 i 1l A5 % A s kok R

#1 CTPAGHEEALS CTPARMIRHE: 41 ICAS B B POk i

i H CTPARMGHETFEAL (7249])  CTPAGHETEAL (48 4]) Nz PIE
PN/ H1(%)] - 1.000
5 56(77.78) 36(75.00)
5y 14(22.22) 12(25.00)
SRR, xts) 55.67+11.15 60.75+8.48 0.340 0.191
1 I/ [91(%)] 32(44.44) 40(83.33) 3.061 0.080
B IRAR/[11(%)] 12(16.67) 20(41.67) 0.210
T/ (%)) 0(0.00) 8(16.67) 0.152
5 B/ 51(%)] 0(0.00) 0(0.00)
W AR/ [51)(%6)] 40(55.56) 20(41.67) 0.556 0.456
I /[51(%)] 20(27.78) 24(50.00) 0.724 0.395
i A Hhs S/ [91(%) ] 32(44.44) 16(33.33) 0.052 0.819
SRR/ 51(%)] 0(0.00) 0(0.00) -
15 Hey/[#1(%)] 8(11.11) 12(25.00) 0.364
1 R MRE/[ 1] (%)] 4(5.56) 12(25.00) 0.274

7« [ A2 &2 (homocysteine , Hey )
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#2 CTPALHEEAS CTPARMIGHET AL ICAS FBH AR TERt LR

WiH CTPIARMRHEE AL (7245])  CTPARHET: A (48 i) 1z PiE
ST /[ H1(%)] 0.006 0.938
ICA 24(33.33) 20(41.67)
MCA 48(66.67) 28(58.33)
7 B/ [F1(%)] 0.000 1.000
e 36(50.00) 24(50.00)
agill] 36(50.00) 24(50.00)
DSA B /[ 5l(%)] 1.269 0.204
GRS 12(16.67) 0(0.00)
GigEs 36(50.00) 24(50.00)
GHES 24(33.33) 24(50.00)
W SZAGIR 739 [ 51)(%)] 1.909 0.056
1 4(5.56) 4(8.33)
2 20(27.78) 32(66.67)
3 36(50.00) 8(16.67)
4 12(16.67) 4(8.33)
ASTIN/SIR 534/ #1(%)] 5.000 0.025"
0~2% 24(33.33) 36(75.00)
3~44% 48(66.67) 12(25.00)

H  ICA-FN Bl Ik s MCA- i H 8l ik ; ASTIN/SIR 432~ 3€ A ARG ST 2 U 2 2519 AT 225 (ASTTN/SIR) M SZAG PR

i 258;P<0.05,

23 CTPRMETTZH S CTPARMRIHE VT4 ICAS 522 LI A A C ) A (ot ) B M(Qas, Qs)]

ity CTPARRE AL (726))  CTPARHEH:4L(48 1)) t/Z PH
4 A/(<10°/L) 7.21+1.50 8.11+2.57 —1212 0.236
LTHM/(<10"/L) 4.69(4.31,4.97) 4.88(4.38, 5.24) —0.805 0.421
IM/MiR/(x10°/1) 205.00+£39.89 214.33+49.79 —0.569 0.574
FrEkE /(< 10°/0) 4.35(3.74, 6.66) 4.92(4.29,7.04) —0.72 0.472
IR /(<10°/0) 1.92(1.52, 2.18) 2.1(1.34, 2.49) —0.466 0.641
FRe AR/ L 2.3(1.52,3.01) 2.40(1.99, 3.74) —0.762 0.446
I/ N/ 102.38(87.88, 166.11) 109.41(85.79, 170.67) —0.381 0.703
C W& 1 /(mg/L) 2.25(1.03, 3.98) 2.20(0.42, 2.89) —0.868 0.385
FEFE A /(g/L) 2.63+0.75 2.97+0.77 —1.224 0.231
D- "R {K/(mg/L) 0.38(0.18, 1.24) 0.19(0.17, 0.60) —1.039 0.299
PR/ (umol/L) 298.00(225.25, 408.75)  415.50(315.00, 452.00) —1.397 0.162
Hih =E&/(mmol/L) 1.30(1.11, 1.84) 1.67(1.00, 2.32) —0.614 0.539
LDL-C/(mmol/L) 3.20+1.14 2.51+1.34 1.506 0.143
HDL-C/(mmol/L) 1.1240.35 0.83+0.23 2.514 0.018"
JIEL[#] ®/(mmol/L) 4.57+1.24 4.17+1.89 0.700 0.490

. VP<0.05,

F4 HIMICAS B3 CTPAWEE LN E Logistic o133 H745 5

izt B SE Wald P OR 95% CI
HDL-C —3.861 1.827 4.465 0.035 0.021 0.001 ~ 0.756

BEAG I , 225 R S kA5 T RERLIG, A8 M | i
TEAN AL, 75 13 2 2R e iy e S8 o P A B —
SEAT AR A S DR A% 8 A7 R T 2 A0 TE S
B ICAS B8 G IFRRE: , [RIMIAS v 4 AU by JC AR

BER 735, R R AR R R R I
A0 08 B T AN R SR AR S I M AR A ) 2
B AR

HDL-C i 5 Hh TIN5 78, 28005 2 H A
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Ji A5 A AL, S N AR 1 S b BN R B R R I, T
A A R [ s [ A i PR REA AR il 2 4R 5
T R 0B R T R R R BT R AR 8 ]l i 2
JE & RG-S hU A AL T RE , A SR 2 — S AL ZURN AT
FNIRZE A I, 1D B A UEET %, R T Ae D) 6g,
HABURMPT ASEH . RTS8 &3 CTP
A AR 7 2H 1) ASTIN/SIR 434% BH S A TR v 41 (P=
0.025) ; PR 243 H7 H CTPAIK#E 7 41 i HDL-C & 3% 1I%
TR 21 (P=0.018) , Y TN K HDL-C A Z [H &
T logistics 1715 73 17 , % 31 HDL-C [ IR 72 5 IR 7
ICAS B H P SURHE B ST fE R R % . Livingston
FEPIPEATR RO, R IR B AEM 2 N EHE N R
(HDL-C A% . 25 2 I0WE T 5 ) b 25 3 35500 1L 3 3t ik
A i SHAN M RN RS . SARE R A AR (A
& HDL-C 5 | 2 i i 372 96k 20 1) AL il 47 dife 21> A G £ 4
WESE o MRV AS R AR SLZ B R E A2 HE,
R RS 56 A 1A WA 3] R R 4854 1 A 7 9 it
145 5 H P (A AR 3 3 P ik AL 97 A i 25 3 11 o
R AT BEJE: Fh T 10 1107 AR 4E Y D e AR Ak, iR 24544 728
fb. 35, HDL-C FEIR IR 52 5 AN i A2 Fil 2=
AR R G e AR 3] T HDL-C 48 g 1 R FilLfE
TER BB Z RIS , L BT AR AR s . [, 200
W 5% 5 7K SF HDL-C 3 36 3R 7 X6 i 41 23 4% 47 4
Fio w3 HDL 3R 7 AT 90 NLRP3 30 , A4
0 20 28 A A7 P T 05, T R i R P S S 1
IL-18 IL-1BFIk , b FFEARE 5 72 h 2T REVE4)
4 /N FEARFRPY . Makihara 5529 % B A< b £ 35
ki S BT R il A T 34 A R, ABER 5 HDL-C /K F-
5 R ARG A, T E 2023 AF L5 48 TS R R 3
TT2R25 Al 42 B T HDL-C, {BAEAth 7T 225 W55 (1)
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LEFES il 258 T HDL-C B9I6Y 7 R E0AR
N GEP B F 9 % Blad = 1Y HDL-C 7K v] g3
Jom e XU

H AT, T HDL-C 5 ICAS H 3 iR 2H 2 1 Al O
PELENFE T BB I Y A LA DCHE . 76O I
F5E  , JCRH ZE M el IR 3 Jhk e o Bsf & A4 1 ek 3 ok i
RN SR E VR L FRON S M LA, PR A i
HDL-C LB 8 3iE 52 2 7 R 20 Jhkc 12 il 378 20 5 & A= i
SESERE IR R X R 7R T HDL-C 7K 5 1 37 48 38 #E
RN ORISR N SR 1 B a7l | K e R A 3
HDL-C ¥ & 5 ICAS KUK 2 [BI A7 78 A OGP, a4
R HDL-C /KA S A AR ) ICAS RS A2 LA
KB, 2022 AF— T[] B AF T B OO 0 A L B S 1
5 B A EREBR R ik ) S A PR B 2 il 8 3 D Y
R PR R, i — T A MY 1 BF 5 4% B HDL n 3456
BE A BTN A Y. HDL-C AJ A 1E 2 1 ik ] 422
Pt AS B AR I TE BUAE Wk 2 ICAS H 35 i i e I
A S G E s A ICHE TR I R A o S kR R
AR R — T8 M, O 7 Jo B ) ] i A%, — T
KB AT S A R B SE 56 v, & B HDL-C ¢
JEE 7 ik 2 20 AN 2 A T R ] B At A T v s e AT
a3, HDL-C B#AIK & B iR 52 5 ICAS i kA% 1)
ARDER A S5 2 A 5208 rh i) S HDL-C 0847 325 Wl

AT FEAMATFAE— L R BRI, B S W58 R sls |
BRI S  FEA TR N, 5y 28 R ey 26 =, Ao
FEALI ASEIRYE ICAS 35, X FARGE R ICAS &
B I 38 B0 2 K g A =il AR A R ge it wl
FIE 23 v B 7 ) i 28 I 1 1) & 2E % HDL 511%
VT (R A DG 5 55— MY T 28 250 8 B S T o — e
JE b BT e A 1 2E 2 O XU , AR5 R e T i
FORTIALTT 25 Wl FAG O 5 565 70, R 3l 2 W 8
HDL-C /K-, Jo IRl 7 45

25 L Jrid , HDL-C BRI AR R ICAS £ 4141
RV A kST fE B R R A I A R 1,02,
HDL-C J& —Hlif K | % 3545 v 85 H o] T iy 45
b, 3X AT B R I RS U BB YT ICAS B
PR ZAKAE .
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