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[Abstract]

Objective To evaluate the predictive value of asymmetrical cortical vein sign (ACVS) based on
SWI for clinical outcome at 3 months in patients with acute ischemic stroke (AIS).

Methods Data of AIS patients with infarction in middle cerebral artery (MCA) territory from
Department of Neurology, the Third Hospital of Hebei Medical University were collected. All
patients underwent DWI, SWI and time of flight (TOF) MRA examination within 7 days after
symptom onset, and ACVS, the degree of MCA stenosis and infarct size in all patients were
evaluated. Stroke severity on admission was assessed by NIHSS, and the outcome at 3 months
was assessed by mRS. Based on the SWI findings, the patients were divided into ACVS group and
symmetrical cortical venous group. Univariate analysis and multivariate logistic regression analysis
were used to evaluate the value of ACVS in predicting the 3-month prognosis.

Results A total of 125 patients were enrolled in this study, with symmetrical cortical venous in 95
(76.0%) patients and ACVS in 30 (24.0%) patients. Compared with symmetrical cortical venous
group, MCA severe stenosis or occlusion were more common (76.7% vs 45.3%, P=0.003), DWI-
ASPECTS score was lower (7.5 vs 8.0, P=0.018), and NIHSS score on admission was higher (4.5
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vs 40, P=0.042) in ACVS group. There was no significant difference in 3-month outcome between
the two groups (63.3% vs 44.2%, P=0.093). After adjusting for the confounding factors, logistic

regression analysis indicated ACVS was not an independent predictive factor of the 3-month

outcome in AIS patients.

Conclusions ACVS is related to the degree of MCA stenosis, infarct size and NIHSS score on

admission in AIS patients, but it can’t independently predict the prognosis at 3 months after stroke

onset.

[Key Words] Stroke; Susceptibility weighted imaging; Asymmetrical cortical vein sign; Oxygen

extraction fraction

MRIFE A A SW I 51| R TR A4 o sk
AT PPN A I AR L £ 2 L B R I 2 A
HE BRI ARAE S A By T LB 1Y 2
U, e L A S B S WL R AR % i B
E#IKAE (asymmetrical cortical vein sign,
ACVS) 5zErp) e R AT LA 78 1) 34
AP RN ACVSHI B2 it MR
PEBIR— A 2 R B, B RG R T
I, it LR 2 R T AR IE A AR, A
fE A N AR BV 5 (oxygen extraction
fraction, OEF) , AT {s it IiL 00 5 [t 5 ik i
SAUMLELEE e BE RGN, AH Y I A i~ 2R i
BIKIESWILE 252 R R YRGS S 2% . A
A HISWIE R Y ACVS /3 X ek S PW I %
HEEX AW, B A HSWI-DW LA PE AL [H]
2 RO T e I B R BRIAK

ACVS kIR FEFF A,

Hl, ACVSHZErH 2 Tl 5 R TN LSS
— 2, HEEEMRBIFEZ A% N3 dNACVSH)
IR PR AR E, TTACVSHYFFTE S 26 i
HE S SW AT I [ A K o BT, ASBFFEN A
WIET AP ACVSHRE I B3R S KR 2R i 52
MAHEAT TR

1 HARMRE5FHE

L1 BFRNS A5 ARE DT 5T, Lt
W £E20164F 11 H 201 74E 11 AR W JLEE R 2%
56 = BB B S S 2R R AR
i ORERTEIS~80%; @KNKIET dN5E
JAEFEDWI, SWI, MRATEHHIMRIF FIHG 2 5
GODWIHE RIEIES sk (middle cerebral

artery, MCA) fitIfil X FEFEAL . HEFRARE :
OMRIFEGAFAEEF s QBUIK iRk
FAE SR E L s OHEZ kI BN E iR
I7s @KFHIMRS =247,
1.2 Bophlide
1.2.1 ImRyOEHE S XALLEE AT NME
KBRS PR AN D22 B0k Ao 2 i
FrSWIKG R IA], BEEEss I E"", B R, &
BILEE" U BEN™ . TR S KR RE A
MR, A e o W L (MR I 4
FITIHO AN H VA L& E SCHWH) 5 ARy
BFEAL ML & H 7K, INR 58435 I BE 10 i
[6] (activated partial thromboplastin time,
APTT) . ¥t RAE (prothrombin time,
PT) . {4 & AR (fibrinogen, FIB) 45 ¥ Il
TR, LK ABENTHSS -3 45,
1.2.2 @ERAGEKEESEG T AHE
HIEABET ANRAEEPE]F1.5 T MRIH
T ASORIAR E Sk 2 Bl AT K fDW L, I [] "R BR
¥ (time of flight, TOF) MRAFISWIf 2,
DWI, TOF MR ARG R A R 3 AL AT H
240, SWIFSISHCH: ERIE (repetition
time, TR) 49 ms, [B[JA[A] (echo time, TE)
40 ms, L% (field of view, FOV) 230 mm,
JZIE16 mm, FHHIE]155 s, DW I kL5 P
filis I F Albertaze fPI5 HEHICTIE4> (Albert
stroke program early CT score, ASPECTS)
XIDW LA AL AT P A, 100
MCAfE I KA REFELE, 053 RFEMCAHEILX
SR,
MCABAEREE Al T TOF MRAJE



sHEASRAGE 201945 7H 144 BT

AR B Al L 5 AR B, AR BF 58 1 O UL
MEVEEREVEYY (thrombolysis in myocardial
infarction, TIMI) #4%MR A7~ B 95 kL
I BEAT 2, 0~ 1A RMCAE %,
2~ 3G FEMCARRREHAE" ",

ACVSIHJZ Wrbnif: 24SW I 7Rkt Ml ok
o2 TR B2 22 fk B R 000 K K i 1 2 BB AR
BRI, FEHE SCHACVS (1) M,

MRIZER H12 44 o 4 BT Rk B2 U R RO
B NI T B R AL, AW SR —E,
1.3 BEVS AE8E A3 H X AT TS
BEVT, B mRSPE AL R F N RENS, mRS
Wor <15p5E SCHFUG B &, mRSPEI>14)7E
SCHTEAR
1.4 o HMBTRLE %R EH RS T
ACVS3HACVSLA L JZ=## ik xR, b
BRI PR AR Z TR, A 2 SW T I 1],
HEAMCARZEFEE . DWI-ASPECTS., ARE
NIHSS#4>, 3/MHmRSPF 2257,

HRIE3IA A mRS PR 0 A TS R
GFAHRMBUE AR A, AR OG22 %
B R B A8 A5 ., HX AT RE 52 10 Tl )5 7Y
RITZHR D,

1.5 BEt2eith fFaES T ES & H
(X £5) IR, HIRICEAME MR AAFA

A B

Bl 2K SIAMET BE K EERk
TESWIREHI A E R
E: A B K IR R H IR R A B, BpORAEAR
W EHRAE; B: A KIS FR L E#RHA LY, LE%
A2 Z A8

TE RS 4311 1 7% 2248 5 o (67 300 Y 4 1 803K
N, AR R kST AR AR B A AG B (Mann-
Whitney Uf3w) ; M8 R RER IR, HIA]
LA F R A, R34 H Bl T DLV E R R AR
BT KLt Logistic[m 4504, T TFHH
2, A HTACVSHIAN R 5 gk S A (. R
FISPSS 21.040 1144, P<0.05HZERA %1t

YRRV
RN,

2 #R
2.1 —fkgR BRRASLHI256] 8, T
(62.2+12.4) %, HA B 18214 (65.6%) . K
i B HEATSWIUR P[] (4.2+1.6) d,
ACVSZH30fi (24.0%) , FZJZHHk . 525 IR
954 (76.0%) o
2.2 RIZHIKBEEMHREER ACVSHSE
JE K S A FRAAR L, MCAER BE RS Ll i
15, DWI-ASPECTSHAK, B2 NIHSSHE /3-8
1, ZZEFAGTE RS R FORIN A i,
PEBI, BEART S A BE T IR AG A5 H b 25 22 7
BRGTE L (R,
2.3 ACVSHEEINHABEMXR 31MHK
Vi 1S R A 4646, FaA R 46161, il
B DWI-ASPECTSE T /5 A B 4H; 4
NIHSS#¥5r, MCAE B A LB DEAE 2R i
ELDBEE KA OMR T AR A HL
INRKFIB/KPR TG ARH, 2Z5A510H
RN, P ACVSHY IR 2 7 LGt
B, HAhHEZER WIS IR (R2)
Az R Logisticm I/ #rg 7x, ACVS
HMAREHORME H2.180, 95%CI
0.936~5.078 (P=0.071) , WETHHEL
I AEHE, MCABRZAERE . ABENTHSS
P74, DWI-ASPECTS, Z&H 5 . INRFHIFIB
KFJE, ACVSTIINA R 5 HOREL. 393,
95%CI 0.415~4.682 (P=0.592) , FikF| 5t
R, MAh, ZAF R Logisticlm]IH 4347 4553
2R, ABENIHSSHE 435 25 s i 5 S AH 5,



(%8 Chin J Stroke, Jul 2019, Vol 14, No.7

OR{E}1.890, 95%CI 1.410~2.533 (P<0.001)

(#3) .

3 it

ABFFEALE T RET AA5E RS W THS &
MM CAE ML XA SRR B, 738 TACVSHIA
KPR B B H A A UG R TN (L, 2528 A )
TAAEACVSH B EMCASAERE LR, K5
TR, AR A e e R E, H

ACVSH B3N A MBS B AL A .

AR EFPACVSH P&
(24%) MEFEIMRIE (34%~97%) 7122 af
RERIR R R, SWIAX FR R 2 KRG 5 i 52
B2 I B[R] ZE S B TR IR, FHFERTHE A0 f548 h
L AR AR E S SWI

23-24

P SRR

R ACVSHSR RFslk B X FRABE IR IRARILE

TE ACVSZH BESRERNRE PE
n 30 95
Fie (%) 61.3+11.0 63.0+12.3 0.323
B, n (%) 21 (70.0) 61 (64.2) 0.662
£ 55 ZESWIRHE (d) 45 (3.0~6.0) 4.0 (3.0~5.0) 0.281
DWI-ASPECTS (43) 7.5 (6.0~9.0) 8.0 (7.0~9.0) 0.018
ABNIHSS (43) 45(3.0~8.3) 4.0 (2.0~5.0) 0.042
INAFERE, n (%) 19 (63.3) 42 (44.2) 0.093
S s 23 (76.7) 43 (45.3) 0.003
BAERE, n (%)
SiE 2(73.3) 81 (85.3) 0.169
HEIRAS 15 (50.0) 47 (49.5) 1.000
[=)iSRiiiknd 2 (40.0) 39 (41.1) 1.000
(OB 2(6.7) 8 (8.4) 1.000
TEAR SRR AFRE A O BE TR 6 (20.0) 1(22. 1.000
= 17 (56.7) 38 (40.0) 0.140
A, 1 (96) 11 (36.7) 0 (31.6) 0.658
W maEs (%) 5.90 (5.58~7.63) 6.00 (5.60~6.90)  0.698
1 EEFER
INR 1.030 (0.968~1.055) 1.000 (0.950~1.060) 0.310
APTT (s) 28.75 (27.98~31.10) 29.20 (27.50~31.10) 0.931
PT (s) 11.40 (10.76~11.93) 1110 (10.60~12.00) 0.273
FIB (g/L) 3.040 (2.580~3.368) 3.050 (2.680~3.540) 0.673
BLET (ummol/L) 64 .35 (51.20~79.03) 67.80 (58.30~76.20) 0.617

72 ACVS; Rt ARJELE M AE ; ASPECTS: Alberta 93 Bl Z-HACTHE 55 APTT: 3R 54 o 8

AL PT. St B RIFIE); FIB. 44 &G R

K2 BT IR] R & IS 7 AP, T E Ah 22 Bt 5t
B RAE B E KWE3 ANIEREACYS, 534t
SWIEHACVS SMCABRAFEEEAH K, ABFR
NAFRHEAMCAME I XY, A XTI P %€
FE BT PEAT BRI, MCAHE i A8 5 A SE 4 (L
52.8%, I ESMIF T A LHARIEZ HMCA P 28
EEHAERE Y,

AHFFE RN, ACVSIHFETE 5B EMCAS
ERREA K, MCATRZEREME, SWIKI
ACVSH MR, Lin%IHF58 T MCA Bz
BHWCBF, OEF XA BRI K R, RIS
T I S ERAE L RIMCA SRS s, IS peAs 18
FERRE, BN 2Bk CBEF AL, A 4R ini2H
ZUER A, OEFR TR, 3, XT
MCA =B e 78 e 5 PR FE M A A 70 2R 2, A
et ] 6] ) 5 02 1 A TR AT 4 45 A 2

AIEFEPER IR, Tl SOEFH# TR,
HCACV SHE# W8 B I s | 3, Ak, A
WF5EIE & LACVSI L5 B EDW LR /R A
JEFERIRR, HANTHSSTE B A X . 2R
ACVSHIFFAE S T 26 e i) P s 72 B S i 2H 41
RELRZS,

HHIA KACVSIHY & A 52 Hr il J5 (1 AH %
PRSI, A5 R ACVSIFEFES B
H3AA R R R OE A Y BT AR
ACVSI BT kIl AL ZAOEF Ay T, Al ik
M HE, HBHACVSHITEES R 82
TEIA K, $ER LA AT 8 3 RO AR 2 AR 4
B 24, MR, A — L 5T 45 R R
HEACVSHEEIN AR B2, N
ACVSTETERIIN A LA T35 R E RS, At
JERFEBE AR, A F TS R S
A2, BIACVSIFETE S ZE B E3 A
TS e 2 NEIE B, B RS RS

SAESWLE B AL 512 DO i 41 44 TR
BEIRSA %, RAEYCBF FTME—ERE, 4
RE S ZI LR I HGUREEDL I, L OEF i T3
oF A 455 2 TR VBT D3 i 2 VAR R L BT LA,



rhE P GE 20194E7H $B14% H7I0 IS

ACVSHIFETE R T ML 6t 5 1) 5208, ﬁiﬁﬂi% *2 FUERIFASTHERRAEKBRARLE

#HIEDN, TR NG SR FE XU B3 A, SR T8 HUE R FETRA PiE

M, ACVSHIAE—HEAFTE, ATHER AR KSR 7 ot 1

LR T, ATRE B T A TR 007110 proErze oo

S, n (%) 4 (68.8) 38 (62.3) 0.459

PEHA K2 St — 2D AT SR RY XU, X I B 135 T

- {ﬁ ACVS, n (%) 11 (17.2) 9 (31.1) 0.093
gkl 2 T 2E W%
WNGHE, BE5h, BYEME M ELAR B 5] 6.0 (70-50) 60(60-50 0003
_/\H

ML) PR A1 SR 2 R Eﬁﬁ}ii}%k%ﬁ’ ) ABENIHSS (43) 2.5 (1.0~4.0) 5.0 (4.0~9.5) 0.000

KACVSTFEES MR R BA R nespwesinz, 0 (%) 25 (39.1) 41(67.2) 0.002

W, BREm L, 0 (%)

RBFGAAEAL : (UTAEACVSTEfE  BOE 4(84.4) 49(803) 0641
75, VA AT BT W FIMR A-TIMI FEIRI® 33 (51.6) 29 (47.5) 0.722
TP SN J Py 23 (35.9 28 (45.9 0.279

R RS SDSA P08 o o
. - IOEEIE 1(1.6) 9 (14.8) 0.008

FARE s PO R AL B3 FEAT M SRR ST o -

TEARBBKSBAERE I DRSS 14 (21.9) 13 (21.3) 1.000
Z&EH 22 (34 .4) 33 (b4.1) 0.031

SE B4R, 1 (96) 26 (40.6) 16 (26.2) 0.129

[1] HINGWALA D, KESAVADAS C, THOMAS B, et BT RS (%) 5.95 (5.50~7.08) 6.00 (5.60~7.05)  0.563
al. Clinical utility of susceptibility-weighted imaging B
. . . . M EEHEAR
in vascular diseases of the brain[J]. Neurol India,

2010, 58 (4) : 602-607 INR 1.000 (0.950~1.050) 1.030 (0.975~1.090) 0.010

[2] JENSEN-KONDERING U, BOHM R. APTT (s) 29.20 (27.75~31.18) 28.90 (27.40~31.05) 0.543
Asymmetrically hypointense veins on T, W imaging PT (s) 11.10 (10.60~11.70)  11.40 (10.75~12.10) ~ 0.097
and susceptibility-weighted imaging in ischemic FIB (g/L) 2 860 (2.623~3.208) 3.330 (2.750~3.665) 0.001
stroke[J]. World J Radiol, 2013, 5 (4) : 156-65.

AEF (pmmol /L) 67.90 (58.75~76.63) 66.00 (55.80~77.80) 0.621

[3] DEJOBERT M, CAZALS X, ANNAN M, et al.

e . . JE: ACVS: JR3tAR kB4 Bk AE; ASPECTS. AlbertaS= w7 B} FHACTEE 45 APTT. 3R 004 fn Bs
Susceptibility-diffusion mismatch in hyperacute SEALEHEL: PT. B Be R; FIB. 455 G
stroke: correlation with perfusion-diffusion
mismatch and clinical outcome[J]. J Stroke
Cerebrovasc Dis, 2016, 25 (7) : 1760-1766. £33 ZBEESHER

[4] LUOS, YANG L, WANG L. Comparison of #25BLogistic] A L& BLogisticE 7
susceptibility-weighted and perfusion-weighted TE o 9594C P& o 9504C P
magnetic resonance imaging in the detection of
penumbra in acute ischemic stroke[J]. J Neuroradiol, 15 0.075 0.358~1.574 0.448 0.669 0.237~-1.886 0.448
2015, 42 (5) ; 255-260. FiB 1.028 0.997~1.060 0.074 1.019 0.976~1.063 0.396

[5] KAOHW, TSAIFY, HASSO A N. Predicting ACVS 2180 0.936~5.078 0.071 1393 0.415~4.682 0.592
stroke evolution: comparison of susceptibility- DWI-ASPECTS 0690 0538~0884 0003 1080 0.745~1566 0.685
weighted MR imaging with MR perfusion[J]. Eur 3 198 66659 000 6 090 651 00

EIREERE 1 1.536~6.65 2 2.627 1~7.661 77
Radiol, 2012, 22 (7) : 1397-1403. MERREE ) ’ ’ ’ ‘ i ) )

[6] BAIK S K, CHOI W, OHS J, et al. Change in /\B;%MHSS‘L"@ 1.899 1.474~2 447 0 1.890 1.410~2.533 0
cortical vessel signs on susceptibility-weighted INEEED 1733 1173~25663 0.006 1582 0.770~3.249 0.212
images after full recanalization in hyperacute Zxrhgp 2250 1094~4627 0027 1144 0403~3242 0801
ischemic stroke[J]. Cereb Dis, 2012, 34 (3) :
ischemic stroke{J]. Cercbrovase Dis, 2012, 34 () = o 1733 11732559 0006 2.664 0.679~10.446 0.160
206-212.

[7] VERMA R K, HSIEH K, GRATZ P P, et al FIB 2543 1371—-4715 0.003 1.657 0.682~4.027 0.265
Leptomeningeal collateralization in acute ischemic PT 1.018 0.813~1.276 0.875 0.366 0.083~1.620 0.186
stroke; impact on prominent cortical veins in E: ACVS: T3t ARB &Mk AL ; ASPECTS: Albertat P50 Bl - HACTF 45 PT. % ofn B R B 4]

FIB: 44 &G R

susceptibility-weighted imaging[J]. Eur J Radiol,



Chin J Stroke, Jul 2019, Vol 14, No.7

(8]

(10]

(1]

(12]

[13

=

(14]

[15]

[16]

(17]

2014, 83 (8) : 1448-1454.

PARKM G, YEOM J A, BAIK S K, et al. Total
mismatch of diffusion-weighted imaging and
susceptibility-weighted imaging in patients with
acute cerebral ischemia[J]. J Neuroradiol, 2017, 44
(5) : 308-312.

PARK M G, YANG TI, OH S J, et al. Multiple
hypointense vessels on susceptibility-weighted
imaging in acute ischemic stroke. surrogate marker
of oxygen extraction fraction in penumbra?[J].
Cerebrovasc Dis, 2014, 38 (4) . 254-261.

E S MLERIGTEFE I & RS PEE LA
TREG2010[J]. HE MRS, 2011, 39 (7) : 579-
616.

HAREELMRIN F A 2 PE2AUE R B iR T R
(201341 [T]. HHEMEIRFAE, 2014, 6 (7) : 447-
498.

TE A ML T HEATRRE BT R aE RS, PE
WML RFE B AT (20164-E1TIR) 1. H4E0
IMAERZALE, 2016, 44 (10) : 833-853.

CAMM A J, KIRCHHOF P, LIP G Y H, etal.
Guidelines for the management of atrial fibrillation.
the Task Force for the Management of Atrial
Fibrillation of the European Society of Cardiology
(ESC) [J]. European Heart Journal, 2014, 78 (11) ;
E1713-E1720.

ER DT ERAMAGERERS, PEZITH
£ BOR AR B0 M. et AR
A A, 2018 19-108.

SCHRODER J, THOMALLA G. A Critical Review
of Alberta Stroke Program Early CT Score for
Evaluation of Acute Stroke Imaging[J/OL]. Front
Neurol, 2016, 7. 245. https. //doi.org/10.3389/
fneur.2016.00245.

FIEBACH J B, AL-RAWI Y, WINTERMARK

M, et al. Vascular occlusion enables selecting

acute ischemic stroke patients for treatment with
desmoteplase[J]. Stroke, 2012, 43 (6) : 1561-1566.
DAVIS SM, DONNAN G A, PARSONS M W, et
al. Effects of alteplase beyond 3 h after stroke in

the Echoplanar Imaging Thrombolytic Evaluation
Trial (EPITHET) : a placebo-controlled randomised
trial[J]. Lancet Neurol, 2008, 7 (4) : 299-309.

[18]

[19]

[20]

[21]

[22]

[23

[try

[24]

[25

[t

[26]

[27]

MORITA N, HARADA M, UNO M, et al. Ischemic
findings of T, -weighted 3-tesla MRI in acute stroke
patients[J]. Cerebrovascular Diseases, 2008, 26 (4) .
367-375.
LUOY, GONG Z, ZHOU Y, et al. Increased
susceptibility of asymmetrically prominent cortical
veins correlates with misery perfusion in patients
with occlusion of the middle cerebral artery[J]. Eur
Radiol, 2017, 27 (6) : 2381-2390.
PAYABVASH S, TALEB S, BENSON J C, etal.
Susceptibility-diffusion mismatch in middle cerebral
artery territory acute ischemic stroke. clinical and
imaging implications[J]. Acta Radiol, 2017, 58 (7) :
876-882.
ZHAO G, SUN L, WANG Z, et al. Evaluation
of the role of susceptibility-weighted imaging in
thrombolytic therapy for acute ischemic stroke[J].
J Clin Neurosci, 2017, 40. 175-179. https; //doi.
org/10.1016/j.jocn.2017.01.001.
HUANG P, CHEN C H, LIN W C, et al. Clinical
applications of susceptibility weighted imaging in
patients with major stroke[J]. J Neurol, 2012, 259
(7) : 1426-1432.
ANH, LIU Q, CHEN'Y, et al. Oxygen metabolism
in ischemic stroke using magnetic resonance
imaging[J]. Transl Stroke Res, 2012, 3 (1) : 65-75.
ANH, FORD AL, VOKD, etal. Imaging oxygen
metabolism in acute stroke using MRI[J]. Curr
Radiol Rep, 2014, 2 (3) : 39.
LIU Z, LI'Y. Cortical cerebral blood flow, oxygen
extraction fraction, and metabolic rate in patients
with middle cerebral artery stenosis or acute
stroke[J]. AINR Am J Neuroradiol, 2016, 37 (4) :
607-614.
SUN W, LIU W, ZHANG Z, et al. Asymmetrical
cortical vessel sign on susceptibility-weighted
imaging: a novel imaging marker for early
neurological deterioration and unfavorable
prognosis[J]. Eur J Neurol, 2014, 21 (11) ; 1411-1418.
MENON B K, SMITHE E, COUTTS S B, etal.
Leptomeningeal collaterals are associated with
modifiable metabolic risk factors[J]. Ann Neurol,
2013, 74 (2) : 241-248.

(feHR A 2019-01-29)

C5RR] 3 X SR X &bk S e o & SEATSWIBY BT 5 o A3 AR BB AR AE8G I 5 &k Sk BB AZ

FIEFONFEN LI NHSS I 5 %,



