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Abstract: Objective To investigate cerebral artery stenosis ( CAS) in patients with minor ischemic stroke (MIS) and its related fac-
tors. Methods
ized in the Department of Neurology, The First Affiliated Hospital of Anhui Medical University, from January 2015 to July 2018 were
selected as study subjects. NIHSS and Stroke Prognosis Instrument IT (SPI-II) scores were evaluated for the patients in acute phase to
investigate vascular risk factors, and the CAS condition was evaluated by head and neck computed tomography angiography. The pa-
tients were divided into intracranial and/or extracranial artery stenosis groups as well as mild, moderate, and severe stenosis or occlu-
sion groups, according to the location and degree of arterial stenosis, and were divided into young ( <44 years) , middle-aged (45 -

59 years) , and elderly ( >59 years) groups according to the age. A statistical analysis was performed on vascular risk factors for pa-

ESTH : ERKARPIHA (81771154 s B R E Z T S8 A& 15 H (2016 YFC1305900)
WimEHA:2018 - 11 - 16;fEE A #1:2019 - 05 - 14

YEF BN B (1990 - ) 3B LRUIER R AR R LR A Bl , T2 M AT AR
BEEEZ PR, B, 29%, FEEWN, 44506, E-mail ; sunzhwu@ 126. com,,

- 263 -

A total of 402 patients with acute MIS ( National Institutes of Health Stroke Scale [ NIHSS] <35) who were hospital-
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tients with MIS and CAS, and a correlation analysis was performed on the association between SPI-II score and CAS degree. Results
CAS was found in 331 (82.34% ) out of 402 cases of MIS. Intracranial, extracranial, and intra-and extracranial stenosis were present
in 141 cases (42.60% ), 77 cases (23.26% ), and 113 cases (34.14% ), respectively; mild, moderate, and severe stenosis or oc-
clusion was present in 111 cases (33.53% ), 63 cases (19.03% ), and 157 cases (47.43% ), respectively. The young, middle-
aged, and elderly groups had 25 cases (7.55% ), 107 cases (32.33% ), and 199 cases (60.12% ) of CAS, respectively; the mid-
dle-aged and elderly groups together had 233 cases of intracranial CAS, and the young group had 21 cases of intracranial CAS. A uni-
variate logistic regression analysis based on presence or absence of vascular risk factors for CAS in either group revealed significantly in-
creased age, proportion of patients with a history of diabetes, hyperlipidemia, or hyperhomocysteinemia, systolic blood pressure, and
D-dimer level, but significantly reduced high-density lipoprotein cholesterol (HDL-C) level in the CAS group (P <0.05). A multiva-
riate logistic regression analysis showed significantly increased age, proportion of patients with a history of diabetes, hyperlipidemia, or
hyperhomocysteinemia, and D-dimer level, but significantly reduced HDL-C level in the CAS group (odds ratio [ OR] =1.053, 95%
confidence interval [ CI]: 1.027 -1.079, P<0.001; OR =2.418, 95% CI. 1.107 —5.284, P =0.027; OR =2.289, 95% CI.
1.204 -4.353, P=0.012; OR=2.071, 95%CI: 1.129 -3.796, P=0.019; OR =3.446, 95% CI. 1.243 -9.554, P =0.017;
OR =0.358, 95% CI. 0.136 —0.942, P =0.037). The proportion of patients with intracranial artery stenosis was significantly higher
in the middle-aged and elderly groups than in the young group (y* =4.261,P =0.039). There was a significantly positive correlation
between SPI-II score and CAS degree (r, =0.108, P =0.031). Conclusions More than 80% of patients with MIS have CAS ( mainly
intracranial stenosis) ; the CAS distribution varies between different age groups, with intracranial artery stenosis as the dominant type i-
dentified in the middle-aged and elderly groups. In addition to indices such as age, blood pressure, blood glucose, and blood lipids,
homocysteine and D-dimer are also noteworthy risk factors for CAS in patients with MIS. SPI-II score may be of great value in predic-
ting CAS in patients with MIS.

Key words: minor ischemic stroke; cerebral artery stenosis; factor

2 W B i P i 25 57 ( minor ischemic stroke ,
MIS ) J& 48 A IR 58 ol , A 3 B o 2 32 b 28 2 i ol 451
¥ fe i A A vp R T o PE 22 I — R 1 BA 8
5% F2 B, MIS 5% 45 % P i Bk 1M % 1€ ( transient ische-
mic attack , TIA) J& &z B UL A9 Gk I 1k Bk 3l Bk 52 0
MIS Jr o5 He 9 s 3% 35 % o e, 4 3 A 2tk s
P B AR R A 1A IS RS 3%
Wi, MIS W7 d. 1 HEAMEEREE 12% .
15% , H 2 i i 5 R 2R 5 MIS 8 TIA #9542 % g 35 A
X%, ot H 5 Wi 36 ik 3% 22 ( Cerebral Arterial Stenosis ,
CAS) % H) 3¢ o Sato 45 Ay f5i/ 1Ay b I ¥ B 78
oA ZE AT g2 MIS FUS A KA M7 e B R . i
Ah, ZE R T T B 1T ( Stroke Prognostic Instrument 1T,
SPI-II) P73 & 32 )iz 1T TIA &2 & Ft , {H [= 4 &b
e = JL BT MIS [ CAS RIBF . Bk, A% SC
B E AT AT A MIS B CAS Je HOAH G &%, ik
— TSGR R, B MIS & & & R 45 .
1 NRNHE
1.1 HRMK
PEM 2015 45 1 7 2 2018 427 HLHER K
7 — B e B e il 28 9 BT B B 402 {1 2 MIS
B H P Sk 286 ], otk 116 fi], 4 % 22 ~ 86

%P AR (58.38 £11.30) % [& 57 T A BF 58
B 7~ i H 3¢ ( National Institute of Health Stroke Scale
NIHSS )0 43 48 i, 1 4% 78 4] ,2 4% 94 {5, 3 43 66
Bl ,4 73 67 49,5 53 49 B, P-4 73 % (2. 43 £ 1.55)
Oy o T ILH R 247 ], BE R 104 B, & IR AR
163 {1, & [ B4 20 b 2 R LA 167 5], B i sk 9 41,
WM 106 B . MIS 2 Wi £ & 2016 4F i [ 25 rp oy
AR MM S 46 2 09 fE AE Bk v s vk ik 3
Wk e 512 97 5 B ) b 2 bRl - NIHSS <5 4377
HEBR AR - O My P i 8 5 5 @ BE R P AR
@ i B SF R G S AR s @ XT3 B R
1 SO ELAT Sk U S L IBT R 31 4 3 ik i 52 ( compu-
ted tomography angiography, CTA ) 5 #¥ ,

1.2 WMRFAE

1.2.1 SPI-IL 3% % % ABia R 4% 8 SPI-T1 3
Oy HUIN BEAT PRy, A A A AR e L BE R i A L B
PRI e 78 PR O B L BRAE AR R 2R, AR
PO ARFEH (0 ~3 43) (PG (4 ~7 73) &
B (8 ~15 44)" .

1.2.2 wE kB EAE CRMXHIMNE G
W PR3, A0 G P L AR L i R R BE PR R L
i L AE R ) 2R 2 G R IR I AE P B SR L I A ER 5

- 264 -



(] s 4t 22 95 =7 1 22 S B

2019 4 H46 % 3 W

18 45 I ( systolic blood pressure , SBP) | £F 5K & ( di-
astolic blood pressure , DBP ) ; 52 56 25 ¥ | 25 B 1 b
( blood sugar, BS) . H il = BE ( triglyceride, TG ) . &L
JIEL 1] 7 ( total cholesterol , TC ) A% % B I5 8 1 H [A] B
(low density lipoprotein cholesterol , LDL-C) | ¥k 1§ %%
FE G 25 [ IH [# % ( very low density lipoprotein cholester-
ol, VLDL-C) . #& % B i & 11 IH [#] BF ( high density
lipoprotein cholesterol , HDL ) | JK i ( uric acid, UA) |
B C s 3 H (hypersensitive C-reaction protein ,
CRP) . ] 2 2} Bt & & ( homocysteine, HCY ) \D-— %
& ( D-dimer, D-D) ,
1.2.3 A3 bk FFEARE ARG BIAT
Sk # CTA A, HEH CTA 25 R 6 MIS ff CAS 73
PP L/ B8 A Sy K OB 2 P S K 6L 45 S5 gl ik
PN B ORI 8l ik L R R sl ik R S Sl ik HE
Bl K P B FE I Bl Bk s o Bl bk 0 E S 8l ik
Hh B HE B K WA B SR B K i g B A R
Tz B b SC A R PR ST 3 Bk IR B K 5 0k
( NASCET) , Ifit 4 B A% 2 = (B 7% 3 I 1E 3 I 45 B
o - WA BUlm AE HAR ) /PR I i e L AE W AR X
100% o I Bk 7% 3 < 49% Jhy 8 JE %45, 50% ~
69% JEH AL, T0% ~99% EEER A, 0 Nk
BeaE ,100% Sy 58 4 P %€ . A RAE G it # b s 0
Kb B LA b Bh KOS B A T BB A R A
1.3 ZHitZEHH

K HI SPSS17. 0 A #E 47 g8 it 2% 73 #r , i B
BILAI B = ARE 2 (v = 5) Fon, IHECR B & 2
BOFR. SEEVORR I BB, R G Logisic
B B0 3 A 8 5 A
J¥ J A 7] BEBE R ] Spearman AH 2% 53 #r o P < 0.05
NERAGIEE L,
2 #$R
2.1 MIS £& CAS &R

402 ] MIS + 331 {5 {7 7F CAS(82.34% ), fii
WoBk ZE 141 B (42. 60% ), M Hb Bk A= 7T B
(23.26% ) , fl N AR B 113 9] (34. 14% ) 5 55 3k
A5 111 B (33.53% ), P RERRAE 63 $1](19.03% ) , &
JE Pz B A ZE 157 i (47.43% ) . 75 4 4 CAS 25
B (7.55% ) , H4F 41 CAS 107 ] (32.33% ) , % 4F
2 CAS 199 fi] (60. 12% ) , 1 & 4F 41 1 | CAS 233
], 35 AELH fi N CAS 21 f71]

2.2 TCASAS5CASHAMERKREZNERSE
Logistic [3] )3 4 #f

5 G CAS 4 AT kb, CAS 21 A8 M 51 & i 1K 58 |
Wi s W% 4K s, DBP, BS , TG . TC . LDL-C , VLDL-C .
UA [ hs-CRP  HCY Lk 2 R K& it» & L (P >
0.05) . 5J& CAS 41 #H [t , CAS 41 7€ 4F #% . B IR W
L A IAE SR e T TR e R R D - R
TR 25 T, R R A IR R 25 R A S
HX(P<0.05), W&k,

F 1 HERE Logistic B354
B OR 95% CI P
B/ % (#]) 0.610 0.329 ~1.129 0.116
I (F) 1.056 1.032 ~1.081 <0.001
HifE Y (4]) 1.595 0.951 ~2.673 0.077
A FIm 2 () 2.773 1.325 ~5.804 0.007
& g e gE & (45)) 2.746 1.511 ~4.991 0.001
& B A ¥ e R (1)) 1.736 1.004 ~3.003 0.048
Bk (#]) 0.418 0.102 ~1.715 0.226
A & (4)) 1.284 0.700 ~2.356 0.420
SBP ( mmHg) 1.017 1.003 ~1.030 0.016
DBP (mmHg) 0.994 0.975 ~1.012 0.510
BS (mmol/L) 1.115 0.978 ~1.271 0.102
TG (mmol/L) 1.303 0.958 ~1.773 0.092
TC (mmol/L) 0.898 0.749 ~1.076 0.244
LDL-C (mmol/L) 0. 890 0.703 ~1.128 0.336
VLDL-C (mmol/L) 1.054 0.790 ~ 1. 406 0.721
HDL-C (mmol/L) 0.311 0.134 ~0.724 0.007
UA (pumol/L) 1.000 0.997 ~1.002 0.876
hs-CRP (mg/L) 1.010 0.980 ~1.041 0.530
HCY (umol/L) 1.000 0.970 ~1.030 0.987
D-D (pg/ ml) 3.694 1.227 ~11.117  0.020

2.3 mERKEZRH S EER Logistic B3 5347

CAS ALAF W% % B S g Jig I A s | o ] Y o
e R ML AE D - R AR 2 TR, e W IR A
A i R AR, Z R AR E (P <0.05),
W2,

%2 %EX Logistic B35 #7

By )2 4%  OR 95% CI P
EXS 0.051 1.053  1.027 ~1.079  <0.001
)T 0.883  2.418 1.107~5.284  0.027
& 5 i % 0.828  2.289 1.204~4.353  0.012
SRR ERAHK  0.728 2.071  1.129~3.796  0.019
SBP 0.010  1.010 0.996~1.025  0.146
HDL-C -1.028 0.358 0.136~0.942  0.037
D-D 1.237  3.446 1.243~9.554  0.017

- 265 -



Journal of International Neurology and Neurosurgery 2019 ,46(3)

2.4 SPI-LL 4 5 CAS 72 E /Y Spearman 18 X 4y
i

SPI-II ¥4y 5 CAS 2 A I 3 1IF M 56, X R
B %5 SPI-11 $F 43 f& B 45 2% 1 1 T, & 4= CAS 1) %
ME, W3,

£3 SPLIITH5 CASEEHMXR

SPI-IL #%4-  #l% - CAS %E‘ - -
w BB i3 FERME
A& & 28 164 40 40 23 61
e 192 30 57 30 75
& e 46 1 14 10 21
r 0.108
P 0.031
3 7R

BF 75 F W3O MIS 7E 90 d AR R & KUK
10% ~19% (V-3 15% ) , 2Pk G 4 % 90 d
SRR R 2% ~T% (V14 5% ) , i F LT MIS, 4
XTI MIS J2& % ff IR 7 1 SURE . MIS BL ) b 25 T g
WAL R BE 5 2 G TR S A B 2 A A O R
78 CAS 3 SO RE G 37 A R0 OS2 A1 34 30 1 51 7 415 452
Mo m B, A S H MS BEARLRMNE
A AR SE & B 402 f5) MIS Hh 331 5 77 7 CAS
(82.34% ), FNMAE 141 ] (42.60% ) , /i 5b Bk 78
77 451(23.26% ), /il — NAMREAE 113 ] (34.14% ) 5
B2ORE P AE 111 f] (33.53% ), h B 78 63 i
(19.03% ) , 5 BE B 75 5 A 3E 157 5] (47.43% ) . &
4 20 CAS25 fi] (7.55% ), " 4F #1 CAS107 4
(32.33% ) , Z4E41 CAS 199 5] (60.12% ) , H &4
4 /BN CAS 233 5], 75 4 41/ CAS 21 fi . X 42
N MIS (835 )12 A7 78 CAS, H b 22 4F /8 3 /il A CAS
BEAE G

Mannu %[13] N KA 5 BBl koo #E B AL BE B
9 TE B 2 T A DG, 2 90 8l ik sk 7 1 f e B R A
EHFRE ., RAKI &KL MIS % kA4 CAS
A ST fE B TR o AR MIS B 3 I A5 A 1
TR, Kim 25 W8 AR, 5 10 5 3 kopk
IR 1 SO 1= e A SR T D ('S
246 1R TV = 55 00 2l bk e A B AR B BT AE o6 . TR AT R B
W4 FE TR 5 MIS (8 3 CAS %% YIAH 56, i 5 &F 7
JE TG, i DL R 56 vE MIS B Wi 46 TR, (HL I 8 40 5
JE R SRV VR0 0, P EEAIE 3G I R A BB
(P2 Rl K WKHR) o Moustafa 25" I Mazighi
TSN g PR L N I 2 CAS Al Sy 5 B N

% Sacco 21" % H , HDL-C X 2 4F e 1 o4 25 h 47
P-4 4E F, HDL-C & 2F i i 45 92 78 m] A 4 ik
AN BXHRAT WG S R A — 8., H i, HCY
JEN T I R B Y fE I B R, HCY K CF 5 3
B ok P RS P 2 R R BE B M 2%, (A LS MIS iR
HCAS MR R M AE R, AN R KA, &
HCY [fi iF /& MIS H %% CAS [l 57 f& & B % . HCY
A g2 i LR 4 AN AL A2 iE CAS JE A . @ 45 15
I PR 20 1 5 481 5 I 4 7 W L4 M ) 5% il
MM ERG @5 A5 o A AE ™ o Wk, %)
T MIS B 3%, % @ B E W& HCY I 5E , & BFRIT,
WP CAS T o D-— % IR I 58 Bk 27 4t 26 (1 it s
0 AE P 7 gy, 5 L LR IR T XL AP E S S
H RS MaEETHns FinEdw. D-
TURAR IR AT A R SR S S8 RE AN A R i S A0 i X
(a0 IL-1) , 42 3 3h Bk 5 #6281k I BE B TP B, Fi A
BE L i I A5 PN R A M A2 A8 L T U R A L i/
MR Ak, 28 T 5 B0 9 R A | I A R e e A
A ZE , BE I D) RE B ok R B A OF SR T E, S BUR
LTV O, sCBKAT A R LR AR A KR D-
TORARN S XU D- 5 R A R T R R R I
B A AT . AW 9T A & BUE B L I R s
B b W% 40 2, DBP, BS . TG . TC , LDL-C , VLDL-
C.UA  hs-CRP HCY 55 CAS, i n] fE /& A 0 %
BOE 70 SR A0 SR RS T R, I T2 R L &
IAE WA 5 A, o 4 T B A T i A8 8 0 1 O
B g B RS X A — A SR

SPL-11 V¥ 43 )iz i T TIA & & KBS #i . A
WFFE 1 IR T T MIS 3% SPI-II i 4y 5 CAS & Ji¥
BB, L5 SPI-1L 4> 5 CAS B EE A Ip %
IEAR %, KA SPI-I1 ¥ 73 f& B 55 94 /9 B Tt , CAS F2
JFE#E , SPI-II ¥ 43 15 0 4 i nT B {4 2X 7E . O SPI-
I G 5 4F W% | F1 B2 I He B PR L B £ 2% v g It i
EPeAE fe K 2 @50 A5 | T8 I O B AE TE
AU U B R A A S I i AN A, AT A8 495 A a4
P EZ AR BRI /N B SR AR i R T, B & 3L
B e A% B b 2 B St A b T fE SRR CAS B A,
SPI-TI 3 43t & J& — A 8 48 | 55 1 0 I R & 3%,
Tl PR B AR ) 2B PR ) B MIS B & CAS 1 i, Mt
B 3 AT B T T

Zi Bk MIS B35 ) IZ A2 4E CAS, DL N Bk %2
N AR AL CAS 43 A AR TR, DL A 3 4F 450 P 3l
fkopess g . MIS 3 CAS fa i I R BR T 15 48 1Y

- 266 -



[ B b 225 2 22 40 B 2 i

2019 4 H46 % 3 W

AR LR ORI AR Ab, [R] RL E E ER A D- 3R

LVINIERGIPSEE

SPI-II f 73 ] fig % WU MIS H &

CAS f{ E B M, X it — &+ BUfE I I &%, Bl B
A A2 0 U D BBk B AR A

[2]

[10]

2 % X M

Fischer U, Baumgartner A, Arnold M, et al . What is a mi-
nor stroke? [ J]. Stroke, 2010, 41(4) . 661-666.
Von Weitzel - Mudersbach P, Andersen G, Hundborg HH, et
al. Transient ischemic attack and minor stroke are the most
common manifestations of acute cerebrovascular disease : a pro-
spective , Aarhus  TIA
[J]. Neuroepidemiology , 2013, 40(1): 50-55.

population - based ~ study - - the study
Ju Y, Zhao XQ, Wang CX, et al. Neurological deterioration
in the acute phase of minor ischemic stroke is an independent
prediction of poor outcomes at 1 year: results from the China
National Stroke Registry (CNSR) [ J]. Chin Med J ( Engl) ,
2013, 126(18) : 3411-3416.

Coull A, Lovett JK, Rothwell PM, et al. Population based
study of early risk of stroke after transient ischemic atack or
minor stroke : implications for public education and organisation
of services[ J]. BMJ, 2004, 328 (7435) . 326.

Ois A, Gomism M, Rodriguez-Campello A, et al. Factors
Associated with a High Risk of Recurrence in Patients with
Transient Ischemic Attack or Minor stroke [ J ]. Stroke
2008, 39(6): 1717-1721.

Sato S, Uehara T, Ohara T, et al. Factors associated with
unfavorable outcome in minor ischemic stroke [ J ]. Neurolo-
gy, 2014, 83(2): 174-181.

A S T S AR R S A S EORR M B am A i 3
fkd 2y sam ()] hEAE A&, 2016, 11(6) -
481-491.

AR E MRy 2, PR W AN E &
I L A7 9 2 L v R A A v KU B A R SR
LRIGR[T]. prEp g e, 2016, 49(7) : 519-
525.

Ferguson GG, Eliasziw M, Barr HW, et al. The North A-
merican Symptomatic Carotid EndarterectomyTrial ; surgical re-
sults in 1415 patients [ J ]. 1999, 30 (9):

1751-1758.

Stroke ,

Epstein FH, Boas EP. The prevalence of manifest atheroscle-

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

- 267 -

rosis among randomly chosen italian and jewish garment work-
ers; a preliminary report[ J]. J Gerontol, 1955, 10(3) .
331-337.

Dawn K, Peter P, Arthur P, et al. Incidence and short -
term prognosis of transient ischemic attack in a population -
based study[ J]. Stroke, 2005, 36(4) : 720-723.
Eggers CCJ, Bocksrucker C, Seyfang L, et al. The efficacy
of thrombolysis in lacunar stroke - evidence from the austrian
stroke unit registry [ J ]. Eur J Neurol, 2017, 24 (6) .
780-787.

Mannu GS, Kyu MM, Bettencourt-Silva JH, et al. Age but
not ABCD ( 2) score predicts any level of carotid stenosis in
either symptomatic or asymptomatic side in transient ischaemic
attack [ J]. Int J Clin Prac, 2015, 69(9) : 948-956.
Kim DE, Lee KB, Jang IM, et al. Association of cigarette
smoking with intracranial atherosclerosis in the patients with a-
cute ischemic stroke [ J ]. Clin Neurol Neurosurg, 2012,
114(9): 1243-1247.

Moustafa RR, Izquierdo-garcia D, Jones PS, et al. Water-
shed infarcts in transient ischemic attack / minor stroke with >
or =50% carotid stenosis ;: hemodynamic or embolic? [ J].
Stroke , 2010, 41(7) : 1410-1416.

Mazighi M, Tanasescu R, Ducrocq X, et al. Prospective
study of symptomatic atherothrombotic intracranial stenoses : the
GESICA study [ J]. Neurology, 2006, 66 (8): 1187-
1191.

Sacco RL, Benson RT, Kargman DE, et al. High-density
lipoprotein cholesterol and ischemic stroke in the elderly ; the
Northern Manhattan Stroke Study [ J]. JAMA, 2001, 285
(21):2729-2735.

Li Y, Yin HJ. Study on the relationship between plasma ho-
mocysteine , high - sensitivity rotic plaque [ J ]. Med Inf,
2014, 27(8):197-198.

Marci M, Lozzi A, Miconi R, et al. D-dimer assays in pa-
tients with carotid atherosclerosis in clinical practice [ J ]. Min
Cardioangiol , 2000, 48(4-5):97-102.

Krupinski J, Catena E, Miguel M, et al. D-dimer local ex-
pression is increased in symptomatic patients undergoing carotid
endarterectomy [ J . Int J Cardiol, 2007, 116(2) : 174-

179.





