Advances in Clinical Medicine IifiJREE243 &, 2020, 10(7), 1269-1276 Hans )0
Published Online July 2020 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.107193

Application Value of Arterial Spin Labeling
in Patients with Severe Stenosis/Occlusion
of Anterior Circulation Large Vessels

Jiamei Gul, Yan Wang?*

'Department of Medicine, Qingdao University, Qingdao Shandong
’Department of Neurology, Affiliated Hospital of Qingdao University, Qingdao Shandong
Email: ‘drwangyanqd@126.com

Received: Jun. 5", 2020; accepted: Jul. 1%, 2020; published: Jul. 8", 2020

Abstract

Objective: Cerebrovascular disease caused by severe stenosis/occlusion of anterior circulation
large vessels is an important type of ischemic cerebrovascular disease, and it has a high recur-
rence rate and disability rate. This study mainly explored the application value of arterial spin
labeling (ASL) in patients with severe stenosis/occlusion of anterior circulation large vessels with-
out reperfusion therapy. Methods: Sequential collection of clinical and imaging data from patients
with severe stenosis/occlusion of the anterior circulation large vessels who had not received re-
perfusion therapy in the Department of Neurology of the Affiliated Hospital of Qingdao University
from June 2017 to June 2019. Within 72 hours of admission, magnetic resonance imaging (MRI)
routine scanning T1 weighted imaging (T1WI), T2 weighted imaging (T2WI), fluid attenuation in-
version recovery (FLAIR) and diffusion weighted imaging (DWI), magnetic resonance angiography
(MRA) or CT angiography (CTA), ASL examination were performed. The patient’s basic demographic
and clinical data, the location and degree of severe stenosis or occlusion of vessels, and cerebral
blood flow (CBF) are evaluated and recorded based on the examination results. According to
whether DWI showed new infarct focus and the duration of symptoms, the patients were divided
into cerebral infarction group and transient ischemic attack (TIA) group. Results: Of the 129
symptomatic patients, 109 were in the ischemic stroke group and 20 were in the TIA group. Com-
pared with patients in the TIA group, the ischemic stroke group had higher fasting blood glucose,
lower diastolic blood pressure at admission, and lower CBF (PLD = 2.5 s) on the stenosis side, the
difference was statistically significant (P < 0.05); multivariate logistic regression analysis showed
that the diastolic blood pressure at admission (OR = 1.071, 95% CI: 1.023 - 1.122, P = 0.003) and
CBF at the stenosis side (PLD = 2.5s) (OR = 1.035, 95% CI: 1.004 - 1.066, P = 0.027) were indepen-
dent protective factors for ischemic stroke in patients with symptomatic severe stenosis/occlusion
of anterior circulation large vessels. Conclusions: The diastolic blood pressure at admission and
CBF at the stenosis side (PLD = 2.5 s) were independent protective factors for ischemic stroke in
patients with symptomatic severe stenosis/occlusion of anterior circulation large vessels. The CBF
measured by the ASL has certain predictive value for the occurrence of ischemic stroke in patients
with severe stenosis/occlusion of anterior circulation large vessels; the ASL has good application
value in patients with severe stenosis/occlusion of anterior circulation large vessels.

SEERE

NESIH: BEEK, M. Sk A FRARICEORAE T8RO T P A / A JE B P I RN B D] W RS 2k e,
2020, 10(7): 1269-1276. DOI: 10.12677/acm.2020.107193


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.107193
https://doi.org/10.12677/acm.2020.107193
http://www.hanspub.org

’ 35

=

Keywords

Arterial Spin Labeling, Cerebral Blood Flow, Ischemic Stroke, Prognosis

BHEK B HERRIT B AR ZE AT ER A I o )
£8Eh R ANE

2ERE, £ RY
HRREEEH, LR FE

HE R RER ML AR, LR FE
Email: ‘drwangyanqd@126.com

Weks HiH: 20204F6 H5H; S HEM: 20204F7H1H; KA H: 20204F7H8H

H E

H . BIOEPFRMLE ™ ERAT / PH 2838 1 o o L 2 R ML P i L B9 R — PR B R RAY, St H B A E R
MIBRFNBORE. KHFREERN K B edric (ASL)BAREREZHEEIET KGR R MLE ™ E
o EBRE PN AME. ik FRERET20174E6 5 £20194E6 A2 T35 B XM B E B4
L NFRERE S BERIRIT FI17 2B BIEPF K ML T B / P B s R R B 2= k. A\BE72 hAT
BESEHR AR (MRI) E AR T UIAURAR (TIWI) . T2 AR (T2WI). AR TR % % 2 (FLAIR) & 3R K
I Bt (DWI) . REFEHR I 158 (MRA)BRCT ML &R (CTA) . ASLEIAKE . MIBMEL RPN HFiDFR
BEPELANDZRIERER, M BN/ HEMEREE. BLE(CBF). BIEDWIE LR HT
RAEFCA: B e AR IR ST 18] 43 A ML 14 o 2 v 25 R 8 A itk L R A (TIA) 4L s SR A BRI L £ Rl K Logistic
] 3 BT BT AR PR K I B ™ B AR AR / P 28 R 3 R AR B L PR 26 ML B R R . 558 12961 A R4EE
FHH, 109B 86 MEMZEFHE, 208 8TIAA . SRLHERZEPHSTIAAREME, SROLESRE, A
BeaF sk KBS, BRAEMCBF (PLD = 2.5 )&, ZRFRIERE X (P < 0.05); £ FHELogistic[E 3547
B, NSE4FKE(OR = 1.071, 95% CI: 1.023~1.122, P = 0.003). 34 CBF (PLD = 2.5 s) (OR = 1.035,
95% CI: 1.004~1.066, P = 0.027) 278 MR KT FEIA K ML T BB AT / PH 28 58 3 R e f I 44 i 2% v )
SR HEE. &0 ABESFEKE. SENICBF (PLD = 2.5 s) R AR BTG RIS = B /i E B E
RAEGR MR MR R . B ASLE AR K CBFX RIEHA A M8 7™ B /1 2 B 3 R ARk
M PERI R R — % FITIANME, ASLBIRTERGIEHA A MU 7™ B4 / Vi 2 B R IR G- FI SL A AMME

XK
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1. 518

Bhk B Jighric (arterial spin labeling, ASL)$% AR & —Ff 3L T #i JL 4% il f% (magnetic resonance imaging,
MR TCAIET BRAG R, ATHESNEVER A, TR R B 5 sh ki X w5 B RBUR K5 1 8 N IE
PR BRI R 5 B G VEE VE RN B — P Th BE R 3L 3R 4% (functional magnetic resonance imaging, fTMRI)#A[1],
Fon] DU e R 2R i i g, dE i I B AR B LA S 1 AR A 2], JCHE A T R, BRI
™ E B D Re AN A 0 A HE

ASL H AT AR K0 PR LA A () 7K 1@ e 5 e s T R SRR AL 1) K P v, 38008 T 2
IKIG, XL IR SRS, PAREEMBUE S, AP EBUR R 2 R ic 2= 4 B i
s e i 4B ZX R I S, 1% 145 5 N LY & (cerebral blood flow, CBF)IELE[3]. L MFRICEIFRE &G
(RN [A R AR 10 J5 438 (posted labeling delay, PLD)I[H], /& ASL ORI —PNHEESH, AT Mg —
SRR IR B AR B pROpe A I A AR A X 3k, DRk PLD = B S Wt 1 AT I 97 2 sk 0 Bk e 7 Ab B AR F
VE, AT ST IR A B K AT I 42, K PLD OB 130047 ML AN — S8 248 (1) A T IR L A ) =2
VEME, HARAH PLD & S ICAH R [4]. BEAh, ASL HRAMUATELE R CBF, 3R] LU Rl 3B FA 4 37
LRI A ZEAE S, WIsh k47 P s A s S 5 I AIE 43 90 ol /s VRS UK I P ZE 1045 12 [5] [6].
BNk ZEAT D22 Fa S A ML 7E CBF B 3R 30 9w Bz Joi 2 1 2 2 ot~ XS ) &) AT« SR s g 5
(7] ¥ S 5 MUEAE 2 SN ZESRK P I IR T BRER M B S {5 5, Tz i = 5 5 U AAE 58 SN2 RSN
X 32k A B3 L Bk oA £ [T BV B S i 5 5 [81 {5 IR 1) HH 30 2 B BEL 2 38 o7 BT 1) B ik 32 i 2
IR BT A [9]

TR AN B 1 TR0 PR 2 A0 AN R0 v IR £ 90 B O i 7 ™ A A /A 2 R AT R
TR ReA B Tk DA RS o A BTV 55T ASL BRI 300 B S I8 0 73 5 R v 2 Jikosk 2 1k ik of
PR AR R R LS VR IT S5 SRR DG, SR KIS A R &5 R B LG, R 2 R AT 45 ) 58 5 1) i s
SN SCREVE 73 BT R B vay, RIS ASL H AR RS B v AR A0 06 S AU S E VA P R v 3 Jhoa A 41 gk If
PRI 2 o 88 25 e 52 L8 N VBT e R I IR IR &5 R B PO FR FR [ 101, A 23 K B0 T 51047 iz E AR 5 1)
R A RS, ASL HoR B s S 24 /NI SE[E [E 7 T AR 7 Bt 4F 5K (national institute of
health stroke scale, NIHSS) -3 B#AI & 90 KK R Rankin &3 (Modified Rankin Scale, mRS) -4 A &3
FHOPE[11]0 fHT ASL HARTE AR S FREEE VR IT BTGP I 7™ B A /A 2 B8 25 b 00 B AN B AR
b o AHEFARDT ASL BIRAE AL FEREVEVATT B ROAE PR K 8 7™ 5B A% / P 28 583 R i SR AL

2. ERIIR

TRMEET BREMBERMEANEE 2017 4 6 H 2 2019 4 6 HUGE T HTIEI K ML ™ B4/
P ZE 3 HRHAT I AE J A YR IT IR o gINBRE: 1) B I e IR 1ML 18 52 (magnetic resonance
angiography, MRA)&Y, CT Il i& 5 (computed tomography angiograph, CTA)F; £ 1E 5 B0 251 P 2 fik 85K v
Hh ) Jhk ™ BB AR B ZE(>70%) . 2) R 72 h PISERR MRICE B T1 IAUSRAZ(T1 weighted imaging,
TIWI). T2 MIAUSAA (T2 weighted imaging T2WT)+ A4 % 5k S #% Pk & (fluid attenuated inversion recovery,
FLAIR) X% DWI. MRA 8( CTA. ASL fu#i. 3) EEMKBEEMEFE . HERRARME: 1) SUuH
k. K sk > 50%. 2) ARtk Oof. FE. OB & ORISR SRR IR ZE, 3TA 3)
iR figi R B Jik S X A SR H BB AT A . 3) 2P 2 Kk B i B ko A P 2 Ak T H At B AR R R
B an 250 20 JkEE P P PR) S i 0 ik ¢ S5 AT AT 2 NI T PR 0 - 4) B2 i AR B AE YR TT IR . 5) B
MRI AR SRE, B W& B A FI e PIZEERE . 6) AR BE S48 B ™ H O« It e Rg S5 il 0 77 i />
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TI3IMAREF. 7) BEMBRGEER . TEAIL R B S REESRK G . 8) BRATE.
KYio AWFNEBPERTT, RGH &R EEBCE AR iy fttiE, IFE 28 A8 R

.
3. fARGE
3.1. IIGPRBTRIRE

Fe S PECER T A N AN D22 KRG R TR, GAEERe . PR MRS, Dl s O s BBl
Sy NRESE S LR BERRR S RO A BRI .

3.2. TR IGIERR

R B NG ORI M MAT MM s, SR, B, HEDSERR, RET
REARE . Hh =Es. SAHREEE. 5% 5§ A (high density lipoprotein, HDL). %% & i5 & F(low density
lipoprotein, LDL). RE®Fi(a). RERZFIEFS, FTAKKI4 H BE Be ks 30 R 78 B o

3.3. RRERE

33.1. WEHZE

BT A 3535 N GE Signa3.0 T8 5 BURESERFHIC, TEARAE 8 I £ 18 P 578 A3 - EE R S 3L
1) #E%HE TIWI: TR 1750 ms, TE24 ms; T2WI: TR 3280 ms, TE 110 ms; 2) ZRfZ FLAIR: TR 9000
ms, TE 150 ms; 3) DWI: TR 5300 ms, TE 81.4 ms; 4) ASL: TR 1400 ms, TE 15 ms. {342/ 5 mm,
JZEHE 1.5 mm, FOV 240 mm x 240 mm, %E[54 320 x 256, ASL #EAT XA AH(PLD = 1.5 s % 2.5 s)fifi.

BN B G MRA K725 H GE Signa3.0 T 8 S AU RESLIRFARAL, KA = 4R 1A] R ER A RE 4R 1M
G (3D-TOF), E/KFAL. RIALFRTE, [MEEA 1.2 mm, JZ)E 6 mm, FHFE 464 x 512, &K
58 JE PR (MIP) R JE 46 MR 3T = 4E B @ 3813 MRA.

P B k30 CTA R 2 S H K RIH A 7 64 Z180E CT, B HIE 120 Kv/200 mAs, 42 s T 26
AR, BIR1G 312 kI, AR ER s R T = 4e g .

3.3.2. ERLE

¥ ASL 94 5 (10 )5 16 R A& % 22 GE ADWA4.5 TAE, #ET EBHEAL 515 2] CBF . HHEARFHE T
43 3I%F CBF (PLD = 1.5 s J 2.5 )N FH 83457200 B BB X (region of interest, ROT) K5l i 4447 & ¥) CBF
B IR Rk O KM 28 AT X A B2, 3 RNE, SRICPISME, SRECEY) CBF. 3k
R I B A v 2 R AL SRR M 20 ik P4 i 381 5t i 38 (north. American symptomatic carotid endarterectomy tri-
al, NASCET): B #(%) = [1 — (ISR 78 /e s ik B /8078 1t v 1R B K ELAR)] % 100% [12].

3.4. EX BS54

AR BRI 25 b & TIA B2 W 2 06 rh [E Sk shoafil PRk 25 2y 81 2018 [13]. ARIEA M4 DIRe
TR, 73 AAREIREANTCRER A s ARHE DWI J2& 345 5 R s ST A BRE PRAR 8 I 18] 53 Ay dife I A fi 4 v 4.
ARG 7 14 b R 1L /&% 1 (transient ischemic attack, TIA)ZH, DWI A 87 & Ml AE AL 8RR FF SRR (3] > 24 /N
DNSRILPER A2, DWI JGH R A SEAE SRR ARFF SRR (8] <24 /NS TIA 4H.

4. GHFERE

P Bl RGeS SPSS21.0 Sttt 4. B %KM Kolmogorov-Smirnov 7572347 1E
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SR, & ESMIITHEERER AR Z 20K, AR EECR FBSIEAR (50 fFE A
oA B R, SR A AL BOR I 43 A #1E) BE (interquartile range, IQR)ZR 7, P4 4H [A] Lb K A
Mann-Whitney U £556. THEETRIH A o teRaR, A TVECRH R TR 2 3R 28K Logistic A5
0. JeRHBIRER gt s B KA S A A G R R, ARSI ER 0 P < 0.10 HEA]
FANZHEEIES . FraRm AL, P<0.05 N7z R B A BEE.

5. &%
5.1. EXRIER

BeAIE 129 BIEREWAITTE, H56E T MRI F4EH TIWL. T2WI. FLAIR % DWI. MRA &
CTA. ASL fdx, o5 92 %1, 2 37 4.

5.2. BrinMERZESES TIA AiIRKRANREIGES B LR

129 G MER B o, 109 4 DWI BoREEIEIEBUAERFFSERT 8] > 24 h A2 S, 20 #18
TIA H. SRIPERAE S TIA HEE AL, FETOH 2 7P > 0.05), S A o 20 8 145 (63.15
+£10.48)%, TIA HEFHTI(61.75+14.05% , S HH B S 71%, TIA HEMH Y 75%, Z73L
Gt R (P > 0.05); SR A o2 A A 2 B IBE A 5.55 mmol/L, (IQR: 4.80~6.76 mmol/L), TIA 41
H Az 2 S RE Y 5.11 mmol/L, (IQR: 4.51~5.56 mmol/L), #5746 G112 (P =0.036 < 0.05); il P i
R B I N ET Ik R TIA 4LEE K, ZRA G2 (P = 0.001 < 0.05); R i i 26 o 20 gk
M5 CBF (PLD = 2.5 s)fl TIA 2 &5 2 714 CBF (PLD = 2.5 s)f &2 % (P = 0.012 < 0.05); W/
SRS L EEN s RREEAE SR SR BESRE S RO AR BeAE AL BRAEFRAE
NBEledi 5 b i 2y HEA T FR  IEH I CBF (PLD = 1.5 s M 2.5s)s 2%l CBF (PLD = 1.5 s) L] . 2 H(P >
0.05). 1% 1 fros.

Table 1. Comparison of clinical data and imaging parameters between ischemic stroke group and TIA group

F 1. BRI HES TIA AR AR R ES LR

AR B e % 26 4 (n = 109) TIA #(n = 20) tAEC /2 4 P
FI(S) 63.15+10.48 61.75 £ 14.05 0.518 0.605
T [n(%)] 77 (0.71) 15(0.75) 0.157 0.692

A fE R H R
WA 2 [£51](%)] 43 (0.39) 5(0.25) 1.191 0.275
I L [51(%)] 42 (0.39) 4(0.20) 1.786 0.181
L 5 BB S [151(%)] 11 (0.10) 1 (0.05) 0.091 0.763
JRREAE S [451](%)] 23 (0.21) 2(0.10) 0.717 0.397
e LI (1 %)] 76 (0.70) 12 (0.60) 0.737 0.391
B PR [15(%)] 33 (0.30) 6 (0.30) 0.001 0.980
SeE I [ (%)] 13 (0.12) 4(0.20) 0.386 0.534
22 [ LB (mmol/L) 5.55 (4.80~6.76) 5.11 (4.51~5.56) -2.092 0.036
“H ¥ =5 (mmol/L) 1.31 (1.01~1.68) 1.07 (0.80~1.77) —-0.908 0.364
SSUIH [ 7 (mmol/L) 4.08+1.26 401+1.18 0.223 0.824
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Continued

HDL (mmol/L) 1.10 (0.95~1.38) 1.12 (1.00~1.25) -0.029 0.977
LDL (mmol/L) 2.49+1.02 2.31+0.83 0.715 0.476
JI§#E M1 (a) (mmol/L) 165.30 (105.35~280.00) 171.00 (74.00~282.35) -0.612 0.541
PREZ(pmol/L) 304.99 + 89.26 312.95 + 82.75 -0.370 0.712
N BEAR  (mmHg) 145.61 £21.73 140.15 £ 16.06 1.069 0.287
APt &7 5% (mmHg) 81.51 £ 11.56 90.75 £ 9.65 0.552 0.001
NS 0.944 0.331

A SBR[ (%)] 57 (0.52) 10 (0.50)

K R B K [151(%)] 52 (0.48) 10 (0.50)
B Az 1A% 0.022 0.883

[#12E (51 (%)] 58 (0.53) 11 (0.55)

FEEARAE [H1(%)] 51(0.47) 9 (0.45)

BRA N 22 AN 451 (%)) 49 (0.45) 13 (0.65) 2.720 0.099
Z%%g):ﬂf/ﬁiép;i:)]l's s) 21.00 (16.00~29.50) 26.50 (20.00~34.75) ~1.573 0.116
I %’g)?tl{LC/gI(:)(ngIﬁi:)]l.s 9 4182+ 11.62 4625+ 13.27 ~1.535 0.127
Zx;ﬁgﬂ SE%Z%;%S s 36.89 + 14.28 46.07+17.78 -2.542 0.012
IEH W CBF (PLD =25 5) 4370+ 9.41 46.88 = 10.72 ~1362 0.176

[mL/(100 g'min)]

¥: HDL: =% EfE%E A LDL: KHEME&EE; CBF: Millljia; PLD: frid/EiEiR.

5.3. HIAERNEIERXDE=ERE/AERELERMNMEREFHSERSH

BRI R P <0.10 I RGN L H K Logistic [FH M, 455 Bon, ABi4F5KE(OR = 1.071,
95% CI: 1.023~1.122, P = 0.003). 2% {ll] CBF (PLD = 2.5 s) (OR = 1.035, 95% CI: 1.004~1.066, P = 0.027)
& B RE IR I OO A K I 78 71 e A / P 2 B R AR B P i A P S AR R R . R 2 TR

Table 2. Multivariate analysis of the occurrence of ischemic stroke in symptomatic patients with severe stenosis/occlusion of
anterior circulation large vessels

2. HMBERNBIRIAME™ERE/AREELERMMEREPHSEROIN

B MEVIZRE  WEEDREAR R wald X OR 18 95% CI P1{H

e Ay 2 0.714 0.563 1.608 2.041 0.677~6.151 0.205

7 1 ML -0.409 0.216 3.584 0.664 0.435~1.015 0.058

IR SR 0.069 0.024 8.534 1.071 1.023~1.122 0.003

H 7N CBF (PLD =2.5 5) 0.034 0.015 4.878 1.035 1.004~1.066 0.027

vE: CBF: MlljisE; PLD: #rid)siEiR.
6. g
ASHIE TR A IE IR R H G A R LA 7™ B A/ P 26 B R L P i A v 280 TIA 4, SR ZR A0 4
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PeoR, BRI AN A A 2 R IR s, T R A DR A v LW R P B A i e A A ELZE AN T 0 S OB FR 1)
A, (R A R R 14]. AU 2L 2 AR A A T R T AU AR VIBR AR S ) 181
BIRTAEEAER AL A i R, i e M S U e R, SRR, SRR 3 NA A R TS
SETM R 15 HEBRVR AR 25, SRV i 25 oh 25 i N BE &7 5K R A 42 il CBF (PLD = 2.5 )5 TIA 4
T B A5E TR IR ET 5K e T 5 T A s s i e i 25 S AE 3R 161, A WF AR,
X TR ML T B A P SE R R, BRR AT TR R S S SRR R AP A 0%, (R4 R T Re 5 A
RS AHIE[17], A B 78 R I8 ik T vy i v DG S A6 2R, AN 4e/IMESET AR, S s [18]. A
W FETRIRE A N B &7 5K 2 A R P BTG PR O L/ B A/ P 25 S 3 R AR R L PRI 2R R R R R 32, I
KRG ISR R . A TSR TREIR R ARG 24 /NS N IELE DWIT BoRFTER TIA &35, JRxd
HBEAT T VP4, R0 ASL AR FE A i s 5995 22 [R) ) A Ak R S PR 22 045 G, ASL B AR B 46 S B
DL BN 28 47 D s 5 SR v i 26 P A R UG, {5 5 AR S S PRI A b A0 2 EAE G, JF Hox
B B IRIR S R £19]. VL EF R SAM 7 AEH, ASL HiARE/RMK CBF (PLD = 2.5 s)fIEEHRE
Gy RAEBRMLPER A, K PLD 32 B R malh (o) LR SR (1 E v, e 22 390 o) afiL it i A 00 8 ¥ > St of A28
AR . ASL BEARA BT R0 S /b 3 ) M3k ) s e EB 3, IF ELINSR BT /NS a7 AR, B ik
SR I A O 4 R R A

R FHAAAE—E R RRYE, 88—, ARFFFCNRBIER T, R bl se e, WEEEA
BEUNHNRFOR, ALBRFEREERIER LI A TR, SET SR ER. B, AR
B NBCI IR M RGN AT, AT REAA LR A % S M R B s s ol 26 =, X 48 HH>50% 114 i 1 7 %
%, MRA B A5 DSA M4 50, $E 4508 HBUBME AR 75 5 92%A1 91%, {HAIKT CTA UK
PE(100%) FIRE 1 (99%) [20]. PRk, FRATTARRRE R IT e KA AR HLG B a5t — PR R ASL HiARLERHT
AR AL 7 EE e A /P 2 A PR B S PR B, DI PR B3 R T T I R B (A B I mT S A B A

&E 3k
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