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Application of three-dimensional arterial spin label imaging in
patients with acute ischemic cerebral infarction

Jing-bo Hao, Cai-luan Lu? Hong-juan Shi®, Rong-li Yang?, Kai Xu? Rui-guo Dong?
(1. Department of Geriatrics, 2. Imaging Department, 3. Department of Neurology, the Affiliated
Hospital of Xuzhou Medical College, Xuzhou, Jiangsu 221002, China)

Abstracts: Objective To analyze the application value of magnetic resonance imaging (MRI) of 3D arterial spin
labeling (3D-ASL) in patients with acute ischemic cerebral infarction. Methods Routine MRI with DWI, magnetic
resonance angiography (MRA) and 3D-ASL scan were performed in 22 patients with ischemic stroke. The original
data were recorded and uploaded to ADW 4.2 workstation, the pcolor of the perfusion parameters was obtained. The
ASL-CBF and DWI images of the cerebral infarction patients were observed, and the perfusion area and infarct size
were measured. DWI and ASL values were recorded in Excel spreadsheets, and expressed as mean = standard
deviation (x + s). Independent-sample t test was used to compared the differences. The cerebral vessels around MRA
infarction area were observed. Results Of the 22 cases, 19 patients showed abnormal perfusion on the ASL map (16
cases with hypoperfusion, 2 cases with hyperperfusion, 1 case with high perfusion and low perfusion at the same
time). Their abnormal perfusion sites were consistent with the infarction sites on DWI. The abnormal perfusion area
in the ASL-CBF map was significantly larger than the DWI infarction area [(17.10 + 6.15) cm? vs (13.54 + 4.97) cm?,
P = 0.029]. Conclusions 3D -ASL can reflect the low perfusion state of the patients with cerebral infarction in
clinical application, and DWI and MRA are more helpful for clinical diagnosis and treatment.

Keywords: ischemic infarction; arterial spin labeling imaging; diffusion weighted imaging; magnetic resonance
angiography
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Bk 1M 1k R 4 4E (cerebral infarction, CI ) Y B 8 &
o ML E T L3 P 5 RS A B ZH 2 e i, AiZH 25
ANRIRR B A IGHE RS, SO 2L i AR A
ARIRAE , R = A PR X I A # 22 T R e B0
7 FETE PR VR AR AT LK 2 M R A 70 2 114 i
R A BT VR AR o = 48 h Bk A E BR ] 1R
(three-dimension arterial spin labeling imaging,
3D-ASL )& I T i M AR AT FE 28 v i) — i 2
PR THOR . AWFTE EESHT 3D-ASL BIRZE S IR
BOnAY L% (diffusion weighted imaging, DWI) i3t
PR I 4 ¥ 5% (magnetic resonance angiography, MRA )
TE PR Bl PR i A5 B A8 7 v g 1 AN

1 #BETE
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2014 4F 2 A -2015 4F 10 H %N B B b 22
Bt MR FE B 22 7] b, B 17 i, Lot B
] 4E1% 36 ~ 83 &, -1 (58.86 + 12.77) % , (i 4F
%57 % o NH B SCAER BIAT MRI A6 2 (1] i s 1]
h1~7d, Hh A MR (<1 d)3 6], W at~7d)
19 B o AZARE : MR 2010 45 [ 2 e ifi P ik
AHZIGTE B UEA S SE A I REE IR ; @&
RIS >18 %, LRGP, BEMT 32 MRI ki ; B3k fil
MRI 7R BEFE LA 52 5 @HERR CT M MR -
FH BGOSR A B
R E G R A
1.2 #WRAE

& i 47 % L MRI.3D-TOF-MRA .DWI .3D-ASL
Rty (#5175 S50 W3 1), R GE Signa discov-
ery 750 3.0 TMR FIH5{ K 32 i sk ikl . FH 7
FIELFEE L MRI Sk S04 (AR TWI, Bl
T.WI.T,WI il T,FLAIR) .DWI (EPI,TR4880MS,b =
1 000 s/mm?) .3D-ASL(TR4640 ms, bric J& ZE £ i} [a]
1525ms),
1.3 BHRSmREES

JIT A RN R IR B % 2 ADW 4.2 T ARG, &
JH Func-tool {44 3, ARER BNk F HEHR oA 1 37t it
(cerebral blood flow,ASL-CBF){HZIKl . HAkWE R
W LI R IRIERT A O FRR AR EHT, EA
REFET: . BUREE /38 i 2 6 @) AT 0 22
RO S 1A i 2B I AT P I ] 5 i

FEFEIX B DWI I & {5 5 Fe R T AL (22 2
S KAL) P2, [R] B X A FE DX X I () ASL JEk %

#K [X. (region of interest,ROI) HE 47 M &, X 75 £ 1)
CBF #5404, FFl i DWI 51 14 4 3 1 £
ASL S5V AR (7 BT 1A 54k (WK IH PR
BE L BE AR FIRFELH 4L ), ] Excel 4% 73 Hlic
sk DWI S ASL Jir I &8 . [A) I W %€ DWILASL
MRA ZFhH AR B n 48 (55 FRAE TR/ N R i
1.4 SitFEFE

K1 SPSS 19.0 G itk itk AT 858 43 B i
TR LR + FRifE2E (x £ 9)FR , R P IhSTREA ¢+
K 06 LA 3 1) 4 22 57, P <0.05 iy 22 53 BA 4841
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S (UL 1B),3D-ASL 75 A 450 85 T 0 | JL iS4 X
BRVE FEMIRAF kL, B g ¢ DWI T FUR (DLIE] 1C) .
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FEREIX S 155 (WLIK 2B ), 3D-ASL [&l 7~ 45 35
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RHEE) . H Rk 2E (LR 1A) 4 6] 55 35 s 30 ik G B 7
19 il ASL 7% B 1 MRA /R A 13 1] i (ULIE 4A FIE 1A), 43 S RSFR T o
FAFAE W W pY i sh ks 2= (UL IR 3A), 2 ) R B A7 AE WE 4 i, 3 4 % DWI 5% B B A5 S8 41,

O.

2 BELME,78%

B
1 BEEBMN, 41D
B

B
3 BEEMK.47S
B

4 BEHMHE.36%
®1 BFRIAKSY

]l TRITE JZIE 12 fom H#9E HZ NEX R FOV FHTE] /min
TUFLAIR 2146/24.1 5/1 50 1.0 384 x 384 24%18 00 : 46
T2/FLAIR 6 750/95.3 5/1 31.25 4.0 160 x 160 24 % 24 1:37
T2 6200/117.2 5/1 35 1.5 288 x 192 24%18 00 : 52
3D-TOF 24/out of phase 1.4/- 31.25 1.0 384 x 192 24 %24 3:00
3D-ASL 4628/10.2 3/11 62.5 1.0 5128 24 % 24 3:13
DWI 6 000/minimum 6.5/1.5 - 1.5 448 x 228 24%18 1:42
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ASL-CBF [&l7x oK UL BA I 7 1 5%, MRA BB A
A S i s Bl 78 % P %€
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DWI Eb 3%
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ASL-CBF [&] I ¥ 8 A K T DWI & LA FE TH
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3 it

Sk A BEARICHE A 1992 4 f WILLIAMS Al
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() A A IRV I SR B I AR AT LAY
IR R4 % 0 i s 0L, ASL = 25 3 s A ik e
TEXT BN I K o I S B - TR iC IR A N
TEPE R ERA FER W S AR D Z 5 18R 1~ 255
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JT, SR 5 WIS X E VR Je (A T UGS BlhRie AR, OF
5 ICHR I I I T 1 (] — A7 R RS AR ek A5 216
PrRETEAR B IR, ARAG TR 1 RGP
ASL TTLAFE 3 ~5 min P IFAG A 10 4 A il 2 2L i)
HEVEAE O s ASL BB 22 I E A2 I s v, i ASL AT L
3HR 3 IS TSR R LA D S I R DA il 1 R
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WHEAR LT A SR H AR AR, w4 ASL 43
s ksl ik H bR ic (Pulsed ASL,PASL) | % 255
Sk E ERRIC (Continuous ASL, CASL) £ 742 3 ik
F Jig R (Pseudo-continuous ASL,pCASL) . i # &
PEEN K H EbRiC (Velocity-selective ASL,VSASL )l
hnsdE e £ 3h ik B Jiebric (acceleration-selective aner-
ial spin labeling, AccASL )%,

A i 2 ARRE T Bl ik B EARIC 48 (3D arterial
spin labeling,3D-ASL) J& 487 (1) 25 B 1 Wi AR 4%
AR HAREVCER R EEME L T ER T4
AR AR, T I AR A TRl ASL W i 4, 7T
AL G 2L 2 2 To i R 23 S VR 1 DX 1 i 2
SRR B R,

R TP A A 7 R F T I A I 9 ) B ik
RIS RERE L AIAS TR B, (A I e 7 B 22 1A 98,
SR KEPE SR B A R R, I R A B A
W FIRYT . 3D-ASLBKA DWI K& MRA HoR f

1R U AL SRRV RS, AT EHER 2 BT AR 3T, LA
T KBl e iRyT 4 R RR 45 .

X 2 AR A A A, ARt A A i s
DX B4 ML 38 56 4 R, DRI 57 R HE BN AT 341 58 B AR
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= L R RE R BIVEEAE AT SRR i 2L 2, Bl g ke
1fi 2 1% 47 (ischemic penumbra, IP ), A ik &2 i it
CIBuE 237 (1A RN EF 1 N S 7 Nl a2 £ e
FOHAESE — IR IA 1P AT RIS, TS X IS5 IP
FEAESR R (4 ie— A R (H BT - 371
ANVC SR 5 RS TN SR R Aff %) i B S

VT AF SR ORI 5T 22 W ASL 78 2 M i A5 58 v 15 5
A U LM 8 A4 (dynamic suscepti-
bility contrast enhanced perfusion weighted imaging,
DSC-PWI) A AHAL A4 S5 Rk vk K E i vk, O HLVE I
AANVLIL 5 DSC-PWI JEAAHAEM, i T ASL V{3 A
1535 Bl PEAG 138 20 77 27 D se i 477 , ASL JE 1 A5 FT
FH LA S 7 2Pk il i e o A58 27 A8 25 i e IR 11X, IXC
YT AR AT IR ZL, LIRS S35 I R I
S AR I AT LIS S6Y7 7 R e JF iR
WL 232 55 T PR T

H Ak iy 322 5 sk RS miayT, A
SEE I o AT IR RS RRIGYT, B
S e i R Gk . H AT —LeF ST R ASL 1]
DI 1P AR EE ) OCHEE B89, BT ASL 2 JCFEXT
Lb 7 TC B AT A IR 1A B Tl R R
BNASH I Ak A ZE ) IR YT ASCR . RAHMAH 451
TR 2 {51 I v B Ik BHL 2 1% ) 2 i A5 AR A
IR AT ARG 1~ 2 h &A% ASL, SR
Jo AR DXCHE T W 0 0 L 2 10 38 5 3 TR 2 RS
RGBT, AESE 22 Flsk i PE AL &£ 2 rh DWI
BIPR R IXfETE A iR 5, FAEm A (13.54 +
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XL A R P BR AT AN R BB O S, EE SRR
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JR R 2 ASL & DL FR I AR BRI, TREAE AR
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(delayed arterial transit) 3 # f5Usk ; i i 1 i1 5t
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