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Abstract

The most ideal treatment for acute ischemic stroke is still to open the occluded blood vessels as
soon as possible and to recover the blood perfusion, so as to save more ischemic penumbra tissue.
Intravenous thrombolysis, bridging thrombectomy and mechanical thrombectomy are currently
recognized as effective treatment options for reopening blood flow. However, some patients still
have poor efficacy after reperfusion, which is due to complications of thrombolysis leading to
neurological deterioration. Reocclusion after reperfusion therapy is one of the reasons that se-
riously affect the prognosis of patients with thrombolysis. This article reviews the possible me-
chanism, influencing factors and possible measures of prevention and treatment after reocclusion.
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1. 5|8

R FEO R EIR B R B K 2 —, Hd SR G 4 4 H (Acute Ischemic Stroke, AIS) X R
MNREAE, W KA R —, 235 2MAPE 60%~80% [1]. iz HH 2 R 21 i il I s 77
(Recombinant Tissue Plasminogen Activator, rtPA)&kiA 2 R B & 4 3~4.5 h, T XT3 Bk ie K /LA EL
Feyay7, ROEMAREZERINS A& rl e K, 258 6 h F1 8 h, JEHEMFEFEHIRS B Al 9~ K2 24 h [1] [2]. fE
BN 8] B AT L FREVE IR TT SR 18T S RN ZE B RO %, RLAER [A) i P R ERER K 4G T rt-PA VR TRYT
RN T E KA SRV AR S UBODURS J5 T PR T R R A, A R 0 AN B VRIT R 9T AR
£, RFEESBTERME FEE, IFRESEMMEDIRERA . Mt ET e HAZEKERD
I AATTEASN B DR ME AT P HE I (Symptomatic Intracranial Hemorrhage, sICH) [3], Il 75 ] 28 SR & AL T
EAR.

2. MEFAERNEX

I TP ZE [ 8 SO A GE— o TIMI 430 R G2 fe 5 T PR SO I UBE B I8 P38 1 I 38 V7 A 5%
St. Andrew [4]554 TIMI 7 ¢ 1) AR N FH T 20l 2 5 B 7, AR S P ol O e 2 v 2S00 o s o 2 1)
&, RREEJERLT TIBI (Thrombolysis in Brain Infarction) 72 245, Rubiera [5]55:4 L& 1 2 € XUON: 7E
SRS B A LS BB 2 J5, TIBI 20238400 > 1 2% Alexandrov A1 Grotta [6]I\ Ay, oGk VA LI 20 2% 7
YA(TIB1 480880 > 1 R 2 CT HERR H s B Al #f 2 M5 F P 2E . Grotta [7]59K ¥ 42 f5 NHISS ¥4
BRI > 2 20 SORINE FHIE, FEIGIERN - NIHSS PPor BRI & > 2 40 € OIS P A 28 (FR & 8 8
A HEBRAERAPE A H 1M sSICH) . Quresh [8124K F I L& 1% 52 AR 18 F P 28 5 XORAEIVE NIRYT ik FE T,
223 B KA I A SRAR 0 43 B 58 A T8 ) ML O i P 2E A B Bt v I A R AR PR PR 2E . IR T PR ZE R
AL R AR Zh K T 28, ORI DA e 2E . “ K I ZE 7 58 MONAE IVE W36 Pl O SR (1) 5 22 1
PFISE, 70 i A% S B 1 b SO T T I HH AL AR (9]

3. EWFRkE bk EE ENERAZRNER

AWHFEY], FRRT 75 2 WHMESTIL/MUEST . FE4 NHISS PR3 KT 16 70 M4 FRE I [E] /N T
60 min. SN BN IK HEARAR 5 UE  PAFEAR DG, v AR e e R R LN S Sh K SN R S T
R RS A2 5 BB I PP 2[5 ). BAIK [10] R I AR P 2E R 5 R AEAE S i B I BB v, X m]
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FERE, RER

RS2 B T30 FE ) M R A e TR BB sk AT, PR AR MR B V) D AR, AR JF R e & Ak, kR
M BA m S, iR T IR, BONMARTE S ERE[11]. Heo [12]HH & B HT
IR AP NR 25048 AN 5 R AEFE IR ZE, FTRE RN TEE I R, rt-PA AT B E2S0E /MR, 1T/l
TEACTE S AR P PR A DG BRAE F ,  VARR HE FH Be] =] DC AR S B /MR ZG P rT X — i . — 28k
AR bR AN I B[R R T DL YA K2 5 I % T A 2E . CD40 FEP BAA% TR 22 75 M (rs1883832) 1 MGP JiE A #i 4%
R 22 765 M Ay L8 7 ) 6 A 0 7 T X 251 131 TAFT JE [K(Thr32511e) 5 tPA #EHIAH K[ 14], PAI-14G5G %
DR 28 5 A 1607 I PP 2E 56 ER RAH DR [15] 0 [ A 01 78 R BRI IK GMP-40 34 e 32 7 5 11 0 /65 i P 28 A
AN LIS A 3 LS PR RS TECTT N ) /R SR AR, (A /MR AR F IR R, S B P ZE[16]. &
PSR I 2 S B IO A B T A A R T T ASRAS A 1 I Rl 2R, (R B KA AR IS TR AT R R A afi
T AIZE . FRZRNE R E AR R KM A2, SRS IS 2 oo U FE, B AR 2R 1
B R ERLREE[17].

4. YR ENLEBAERNER

VA A L A S A B B N ) B P (R 1 (BT K 8l ik P 2 1 S 3 Rl R IR 180 AL
AR o T R I/ ) 268 o W A6 58 3 A 25k EL A5 BIRIE RA 191, EF P 2E [R) R 2 S M MU R ) — /N
BIRRIE . MU AR GIR 2 R &R S EUME F R %, JEAL A2 (In Stu Thrombosis, IST)H B2 7E 80 ik sk
WAL LR PR B D, 2 AN B BK A RE AR AR ) R R . [ — SRR AR I S U YR T
FEAEA S AL AL T B 5825 B8 5 T R A I A8 P PR 3 R840 WL EDOAE: H L e ) 256 1 i A R0 R A7 If A A
K[20]. FEE[21]1% KB Solitaire S ZEHUEIRECK T 3 Wk, BB G 6 h, (M8 7 b2 L
SRR, XARERH TR, AR, BERE AN TR, W& MR EE L+ X,
W T G 4 2 2N ) AR e B o B T VR A0 PR A 41 4 2 1 EORG A R BR BR A BE b, S EULRR T
F[22]0 FARFAL ME AL . I T O BBk AESIIKIT B . 2R G VS IR 17 IUE A £
ot 1L PR Y A0 493 A B T AR A B it S5 250 R LD AR S5 I P PR ZE 1K) S B R R [21] . Quireshi [23]155 K1
PP E A S 3 BN MEERAE, BREY 5K, 7 SEEELBEREL N B 4if i Hi, BREHRRA T, ¥
WIS, SR IR RS, SHREBEIMIERE, SEEMER KA. PURBUR T IE e 71
Wi, I8 R v L P P 2E . (R RIN,  t i F P ZE AN 2t i B A R TS, Rfi filzs 17 ifi
B P ZE AL ) ) B 9]

5. MEHBHAERRIG
5.1. F/MRESIFEZHY

138 P P ZE () P97 3 2 R Bl MR 25 R BB 258 . B IR 24 32 A o] w) DT AR R S As &, o]
A VLAY COX-2 #ifi5, M e DGR S L PGG2 A1 PGH2, /b i ARKE A2 M5 . Ak
A2 P K I IMRBE R RS, H AR ke A2 15 e Bl & DEARE (ki e 7 m it 32 2 4F H
B BRSNS T AR B S R IR P2Y e AL S, T MRIE .
P XN T IR, K0 TR Xa BFHI6I7], ATt 25, Wi MA2ER. t-PA
IR, CF 6 /NI, L E R BTG TR B 4R AR JE 24h A — RN I JH 3R 28 S f =] DL AR SR 245977,
RAERERIRT A — @M RRM. IF B H TXH i1k (Hemorrhagic Transformation, HT)4H.Ly, $i
EEFPL I/ NRIE T W AEIEFRIEYT 24 h JGFFGR[1], X435 24 h XS T I8 F PR ZE P 1 25 40 T2
W& —TLEILIIN 24 TEEHLN KK 23,748 B35 1) Cochrane RGEIFAT[24]1 7%, FUBHATT ANGE
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BAR AT fl I 2 A R PR AE SR BB R 3R, (EL R A e i Mk 2 m A A R AR AT e 2 AR 5 ik I A4 72 SR
B, {HIZ 35 38 4 2R DR P 0 P I XU 38 5 BT 4KV« Sanne ML Zinkstok [25 38T 7E A #2 /5 90 min 45 4
F K S 300 mg B =] VT AR A 3053 B ik 7 FH o] ] DC AR AN 22 2503 3 N 5 I PR 45 ), 3 23 3 R AR 1
P I R, 3 5 e St ot A e R R AR A . AR, 3 U P ) I T R ST [ 26145 2 BN
A I 380 W] S VA A FR 3 TS I BN 2 3G IV A% 5 1005 7 P 2 S T R ILRURS: o« 24 h TR T 14
2 A E AR s — P AT

5.2. /MR GIIb/ITTa B30

Mf/hAR 1Ib/Ia 55050 322G & B AR P& ht. & 2 EPE R — Mok £ JE Ik R i/ MsovE 2 5
IIb/Mla F5407), 7 DL /N SR A, AT ST 20 Ak o A A0 24 P R AR A% J5 IST ‘3 1 2. B %
EPE O IE SEAEE Tk R BE R SE B 2 ot e ), HBRIRERH S M HERIZETE[27]. AR,
TENUURE JE IG5, & R DL T 2E, PR S 2 K AR E(0.5 mg)iE it & %7 A BE mT DL P P4 %€
RIRA[20]. FEREZAUMIUAE AR ALS &, w2 2 JEPEA 2 B IAE R 1R 0 N I %) A2 22 5
BT T REVE AN B AR R ThBE TS [28] [29]. Bil-E B e 4 FDA HLHERI S — AN T Ik AR 1Y
/iR GlIb/Ia F5Hiifl, Lee [30158 AN TRy 14 45 1 R 5 B0 vl LLYsk/> 5 T ZE 1R R AE, Heo [12]55 00K
AR BTG rt-PA KA AR WT LU PP 2E 1) 1ML P .

5.3. BUSRAREFES IR I ERETT

EUR: AR 0308 255 T AR A LRI A b T 36 B P S  A E . WUAREURR 5 A 3 kT A 38 5 2
KR BTG AR IC[0], o 78 I PR o 58 J7 ok 26 0k 7 D S A T07 oy T Bl M A 2 v e A B A7
RIS, X HERERE LIS R e R . BRI SREUNAS A, SR NIaIT, DR T
MR R ERITAALA R Solitaire S 28U« SRk . BRIED k. 42 B UM 22 Bl
WE. PR Z BT AR TR, A AR S L
6. Z5iE

TARE e L DA 2 2 3 B 22 T BE A 453 3 AN B e B AR e S TR (301, 5117 P 28 T DA RS I A AL AN
REETUS (5], TOAURMDURE J5 1078 7 P 26 R RE S BU™ B A Bk S0E4EE RO Ml AU TR KA AR R 9
A1, HPPEEIL) T FARZCR[21]. BT FREEIG T 5 A8 P P 28 W35 5 UG, T A I 7 P 2 v
fo BFRBRAGIONE R X T E A I A P MR TERG T B0 R B A MR R
BEATTIN LM ICE R, WA 24 h (e tE 2Rt PR T, s xR fa s R R ], 2%
75 L 1A P AT 2 A ORAIE A A S U R T T RCR A B Bt o DO rp LR R I IR OB, kb ox L A
PSS AR A0 EBURE S AR B B LA 7 P AT BREED 5K SOOI YT -« RJS KA S GPIIb/Ia #0457
U0 % AR AT b P 2 R A R T P 2E

7. RE

HRT, BARF PR NRR T A TR U P JE R SCBE,  (EN TP MRSV RO RN SR 5. A At
Bl 4524577 S M ARIE IR I HIEBCA MR R BT 70 BE B SR IR L 83 FR R 6T e I
P 2 1R R A DR, 7 Tk LA P AT 2 e s BB A P LB T R A IR LTS 75 R AT KRR A 22 B TR
RIS I SCRE . AL, 7 SR PRIT R SR I PR E 7E VP AS IR SR8 (U ki b, R BB R RS 24
h RS2 SN2 AT 2R T -

DOI: 10.12677/acm.2019.91010 54 I IR = =23t e


https://doi.org/10.12677/acm.2019.91010

FERE, RER

SE K

(1]

(2]

(3]

(4]

[10]

[11]
[12]

[13]

[16]

[17]

[18]

[19]

[20]

(21]

AR B A o o2, PREE AN 2R = H . b E SRR o 25 2 ia FR R 2014 (7).
HAERIZE R, 2015, 48(4): 246-257.

BRI F 0 o, TRIRF M AR 2 ME M M NMEL, BB IR A A N7 TR R 3R
G E S kSR A YA A A N2 T RR (D). TR AR, 2015, 48(5): 356-360.

The National Institute of Neurological Disorders and Stroke rt-PA Stroke Study Group (1995) Tissue Plasminogen Ac-
tivator for Acute Ischemic Stroke. New England Journal of Medicine, 333, 1581-1587.

Demchuk, A.M., Burgin, W.S., Christou, 1., et al. (2001) Thrombolysis in Brain Ischemia (TIBI) Transcranial Droppler
Flow Grades Predict Clinical Severity, Early Recovery, and Morality in Patients Treated with Intravenous Tissue Pla-
minogin Activator. Stroke, 32, 89-93. https://doi.org/10.1161/01.STR.32.1.89

Rubiera, M., Alvarez-Sabn, J., Ribo, M., et al. (2005) Preditors of Early Arterial Reocculusion after Tissue Plasmino-
gen Activator-Induced Recanalization in Acute Ischemic Stroke. Stroke, 36, 1452-1456.
https://doi.org/10.1161/01.STR.0000170711.43405.81

Alexandrov, A.V. and Grotta, J.C. (2002) Arterial Reocclusion in Stroke Patients Treated with Intravenous Tissue
Plasminogen Activator. Neurology, 59, 862-867. https://doi.org/10.1212/WNL.59.6.862

Grotta, J.C., Welch, K.M., Fagan, S.C., et al. (2001) Clinical Deterioration Following Improvement in the NINDS
rt-PA Stroke Trial. Stroke, 32, 661-668. https://doi.org/10.1161/01.STR.32.3.661

Qureshi, A.IL, Siddiqui, A.M., Kim S.H., et al. (2004) Reocclusion of Recanalized Ateries during Intra Arterial
Thrombolysis for Acute Ischemic Stroke. American Journal of Neuroradiology, 25, 322-328.

Janjua, N., Alkawi, A., Suri, M.F.K., ef al. (2008) Impact of Arterial Reocclusion and Distal Fragmentation during
Thrombolysis among Patients with Acute Ischemic Stroke. American Journal of Neuroradiology, 29, 253-258.
https://doi.org/10.3174/ajnr.A0825

Baik, S.K., Oh, S.J., Park, K.-P., et al. (2011) Intra-Arterial Tifofiban Infusion for Partial Recanalization with Stagnant
Flow in Hyperacute Cerebral Ischemic Stroke. Interventional Neuroradiology, 17, 442-451.
https://doi.org/10.1177/159101991101700408

P, AR, AMEZE. NI RT-PA ARG TT IR SER N\ A2 5 L 7 P28 A I RS R )], P 4R,
2016, 4(36): 1868-1869.

Heo, J.H., Lee, K.Y., Kim, S.H., ef al. (2003) Immediate Reocclusion Following a Successful Thrombolysis in Acute
Stroke: A Pilot Study. Neurology, 60, 1684-1687. https://doi.org/10.1212/01.WNL.0000063323.23493.98

del Rio-Espinola, A., Fernandez-Cadenas, 1., Rubiera, M., et al. (2010) CD40-1C>T Poly Morphism (rs1883832) Is
Associated with Brain Vessel Reocclusion after Fibrinolysis in Aschenemic Stroke Patient. Pharmacogenomics, 11,
763-772. https://doi.org/10.2217/pgs.10.44

Fernandez-Cadenas, 1., Alvarez-Sabin, J., Ribo, M., ef al. (2007) Influnce of Tnrombin-Activatable Fibrinolysis Inhi-
bitor and Plasminogin Activator Inhibitor-1 Gene Polymorphisms on Tissue-Type Plasminogen Activator-Induced Re-
canalization in Ischemic Stroke Patients. Journal of Thrombosis and Haemostasis, 5, 1862-1868.
https://doi.org/10.1111/].1538-7836.2007.02665.x

Fernandez-Cadenas, 1., Rubiera, M., et al. (2010) Polymorphism Is Associated with Brain Vessel Reocclusion after
Successful Fibrinolytic Therapy in Ischemic Stroke Patients. International Journal of Neuroscience, 120, 245-251.
https://doi.org/10.3109/00207451003597169

B PRV WO G 3 0 T P 26 5 IS B I £V T M R I R R (0], v [ SE R e i 4 %, 2010,
13(21): 51-53.

1148, BUEIE, sk, &5, SurLER ik i 26 v sh ika de b 8 B P ZE IR J3 (0], SERBR2A4R A, 2011, 27(20):
3737-3739.

Bhatia, R., Hill, M.D., Shobha, N., et al. (2010) Low Rates of Acute Recanalization with Intravenous Recombinant

Tissue Plasminogen Activator Inischemic Stroke: Real-World Experience and a Call Foraction. Stroke, 41, 2254-2258.
https://doi.org/10.1161/STROKEAHA.110.592535

Goyal, M., Menon, B.K., Van Zwam, W.H., et al. (2016) Endovascular Thrombectomy after Large-Vessel Ischaemic
Stroke: A Meta-Analysis of Individual Patient Data from Five Randomised Trials. The Lancet, 387, 1723-1731.
https://doi.org/10.1016/S0140-6736(16)00163-X

WAL, 28, W, RFR, W, xIHg. B2 AP MU B i E AL AR T S B A ZE R N ).
ferh 2R, 2017, 50(6): 440-444.

Jil 5, BRi, KU Solitaire SCZRHUMIBRE A Jm ML 15 P80 A1 0 M 2 B v SO (D). v L= 2 38T, 2018,

DOI: 10.12677/acm.2019.91010 55 I IR = =23t e


https://doi.org/10.12677/acm.2019.91010
https://doi.org/10.1161/01.STR.32.1.89
https://doi.org/10.1161/01.STR.0000170711.43405.81
https://doi.org/10.1212/WNL.59.6.862
https://doi.org/10.1161/01.STR.32.3.661
https://doi.org/10.3174/ajnr.A0825
https://doi.org/10.1177/159101991101700408
https://doi.org/10.1212/01.WNL.0000063323.23493.98
https://doi.org/10.2217/pgs.10.44
https://doi.org/10.1111/j.1538-7836.2007.02665.x
https://doi.org/10.3109/00207451003597169
https://doi.org/10.1161/STROKEAHA.110.592535
https://doi.org/10.1016/S0140-6736(16)00163-X

FERE, RER

[22]

(23]

[24]

(23]

[27]

(28]

[29]

[30]

15(16): 5-9.

MRk, ko, Ry, 5. FRRACE S IS H R CIR A R FRETF 7L [J]. R ARaIE R &, 2004, 9(6):
1027-1029.

Qureshi, A.L, Siddiqui, A.M., Kim, S.H., et al. (2004) Reocclusion of Recanalized Arteries during Intraarterial
Thrombholysis for Acute Ischemic Stroke. American Journal of Neuroradiology, 25, 322-328.

Sandercock, P.A., Counsell, C. and Kana, E.J. (2015) Anticoagn Lants for Acute Ischemic Stroke. Cochrane Database
of Systematic Reviews, 12, CD000024.

Zinkstok, S.M., Roos, Y.B. and ARTIS Investigators (2012) Early Administration of Aspirin in Patients Treated with
Alteplase for Acute Ischaemic Stroke: A Randomized Controlled Trial. The Lancet, 380, 731-737.
https://doi.org/10.1016/S0140-6736(12)60949-0

AR, BEER, MM, R, T . SVERNEESE R L N O AR R U A SR T IR AN
H[J]. BEEPE 2, 2015, 26(6): 555-557, 562.

Siebler, M., Hennerici, M.G., Schneider, D., von Reutern, G.M., Seitz, R.J., Rother, J., ef al. (2011) Safety of Tirofiban
in Acute Ischemic Stroke: The SaTIS Trial. Stroke, 42, 2388-2392. https://doi.org/10.1161/STROKEAHA.110.599662

Zhao, W., Che, R. and Shang, S. (2017) Low-Dose Tirofiban Improves Functional Outcome in Acute Ischemic Stroke
Patients Treated with Endovascular Thrombectomy. Stroke, 48, 3289-3294.
https://doi.org/10.1161/STROKEAHA.117.019193

Zhao, H., Zhang, J., Gu, D., et al. (2017) Tirofiban Facilitates the Reperfusion Process during Endovascular Throm-
bectomy in ICAS. Experimental and Therapeutic Medicine, 14, 3314-3318. https://doi.org/10.3892/etm.2017.4856

Lee, K.Y., Heo, J.H., Lee, S.I., ef al. (2001) Rescue Treatment with Abciximab in Acute Ischemic Stroke. Neurology,
56, 1585-1587. https://doi.org/10.1212/WNL.56.11.1585

Hans iXlth

SRR R BB AT 3K
1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NRLFIRAELLSE: [ISSN], HAMATI ISSN: 2161-8712, EPn[2if)
2. FTHFHIM T L hitp://enki.net/
S« PR SCRR A E” HEN, BINSCEARE, BT A

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: acm@hanspub.org

DOI: 10.12677/acm.2019.91010 56 I IR = =23t e


https://doi.org/10.12677/acm.2019.91010
https://doi.org/10.1016/S0140-6736(12)60949-0
https://doi.org/10.1161/STROKEAHA.110.599662
https://doi.org/10.1161/STROKEAHA.117.019193
https://doi.org/10.3892/etm.2017.4856
https://doi.org/10.1212/WNL.56.11.1585
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:acm@hanspub.org

	Reocclusion after Reperfusion Therapy in Patients with Acute Ischemic Stroke
	Abstract
	Keywords
	急性缺血性卒中再灌注治疗后血管再闭塞
	摘  要
	关键词
	1. 引言
	2. 血管再闭塞的定义
	3. 影响静脉及动脉溶栓后血管再闭塞的因素
	4. 影响机械取栓后血管再闭塞的因素
	5. 血管再闭塞的防治
	5.1. 抗血小板药物和抗凝药物
	5.2. 血小板GIIb/IIIa拮抗剂
	5.3. 取栓技术的进步和补救性血管内治疗

	6. 结语
	7. 展望
	参考文献

