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[ Summary] Precise evaluation of the structure and function of collateral circulation is vital for

individualized management in stroke . By summarizing the most up-to-date evidence, the new concepts and

clinical significance of cerebral collaterals are highlighted in the guideline , and clinical recommendations for

the evaluation and management strategies of cerebral collateral circulation are provided .
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Collateral circulation
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LA 240 T/ RA B
faF /A S EGT BT F

TRTT TR B TR 2 4
A GIEE Bl R YT 24 BEHLIG R 150 5 Meta 43
W o JHT WY E 08 45 % B9 2 % SOk 73
PEALRI SR R L
B ZUIEE BARAIET 1A BE AL I PR 38 5 A BE AL
AEBEFE . T W10 TE 308 55 2 1 5 2% SOk
WA AR e L
C Yk T SRR UL G2 IR 5 sl o ) 4 B
LW PR IR 45
A G AR TE VR T s AR SRR
VAL GRS 7 1/ 2 bRl R FE ST DA
SER /BT KBRS 4y
B 9L AAE T A AP 1 A B A BB
R AR PSS TR
I7 3/ B RRUER SR AN L G G 4 AL/ B
FLR BB A L
C ZIEH AT T HN AR A 2 A s 2 A [

FEEE AR AR S
I TT /275 HR e B iR R RS2 56 0
TGS R/ W5 K A IR A

NIHSS P43 A% (- 241K 6.6 4%, 95% CI 4.4 ~8.7,P <
0.001) , HYAYTRITESEARBEL /N, (HIX IR G Lrid IR &
SELN S AP RS 55 0 ks 4 J L6 i ) P s 0
Z I AEAE B M M (RR =1.34,95% C1 0.87 ~2.07,P =
0.19) , AN, B FHHICEIRE D R RFELER I AR LR
A SEAGERARZS X A 1 5 L T XU | S XA P E AR AR LA
T2 3 A A BT RS 520

L5 b EETREAEORSE 16 7 1 A 00 ST PR 2800 ik s
T BB P TR FLA FEE T (H RS R A AR
FFE P 2L 90 E

2. I PIRYT - AT, St i v A b i iR T
TALFE Bk N AR SO . FEF 2015 4R 204 1) JLI5C
Tk A A P AT AR I 22 Hh 0 BRI BRI R
TRIR AL, L, 1R PR B R AR G HS Rl 2 %o I A PN AT R T
TR, K IS IR T AR AR IS [R] R P B 4 a2 F A AR
B bR A AR e TR e ) A i PR 2R R B I T
IR

ERIS 14T, FELR A S AR T X232 148 9
VARYT I R I L P A P R BT PR A BN I R
7 A R R P e B ) 7 U R, AT T bk A
ZJG R T R R S AG IR B T3 5 Willis 2R R i

PRAERT ) R IR AR , M B T 20 o K J AR
K P V) Py 28 4 Sk It - D T a8 T PR B T 4 s 1% A 4
U3 2015 AR 19 R G458 5 Meta ST 01 4540E
ST RREES ) X RRGIRNAT 20 RIALELEHF
5, RGENE BT FEL M SAGIRARAS R Z B ki i bl
BRI RS (F8 43 58 38 A LA PN TR YT I O #2321 IR
I7) 1 2R BR LR A v R I PR GG 2 T (s, AR
XIS, BT I LA SRR PT 4 s 55 N R Y7 s
IS B (RR =1.23,95% CI 1. 06 ~ 1. 42, P =0. 006 ) X IfiLif
THHE (RR = 1.28,95% CI 1.17 ~ 1.40, P < 0.001) ¥ [t
15 T L ) S 07 B 17 14 o P et 4 o g8 7
P2 A NiRIT R 3 4 H BRI RETUR (mRS 0 ~2 43)
B L 42 23 1 4% (RR = 1.98,95% CI 1.64 ~2.38,P <
0.001) , AR (7 d PSR BER ] ) H B bR 1 A 4 1
LAY XS (RR = 0.59,95% CI 0.43 ~0.81,P =0.001) L K
3 A BT KU R 29— (RR =0.49,95% CI 0. 38 ~
0.63,P <0.001) "™ N SAGERAT MLAS IETT BLAF T Ao 1
P FAHLS] M A SE RS, WG SO X T e e T1E &
L DA ZE AR 10 0 S A BR T R L A B, D
A BT AR AT R P ) T SR A 2 et )
A, 308 e ) S A I 1 4 A 4 I3 v AR 1 it AR 15 P T
KANEVELT IR 25 f , I P RE =5 B ] FE A B FAL
PRIBURR 36 I A

S e ) S I AT 422 52 1A PR YA Y7 11 e ol o 2 A<
BTG BRI IF IR 32 3 6, 1F 2015 4E R %
B S THARAS BEE 45 SR 00 06 T St Bt A w1 A P9 3A T Y
RCT "2 A5 4 SR 585 0 A0 HE IR A o4 v 8
T OCTFHEFEAZ s B I > A SN S PR RS 1 AR 2 4
BRE ORI T REAE A AR B 45 SR ) RCT, S5 B 1
B NIRTT IS 0 WD 7T RE &R 3 15 2 T 58 Se i (98— AL
TSRS 256 T 1) IO FH 5 LI SR B 5 v B A TR AR 2 A/ HE
BRbR it ] G S AR AT PR RS A R R 2 — , i, HEpR AR
FEARTA KM S A 2 10 BB B T e 252 18 IR
ST RITRE T REF s p R

WEREIW & LR, X5 R Z i hkia e Fk-sh ik
W B2 1M 45 P38 7R YT B M M A8 PR AT I P i i 1 2 v AR
F AT S AFER PN, X T 5 B B (a1
FIERE, B GUiEdR) . KA Bl MR ARIr ik ]
TR IATT IS8 BN STAEFR B REAN (Bl 24558 CT A1 MRI
85, TR DR S G PR AE Ry L3 2o 10 il 45 1
TRIT BT AR =R FaAn AT AR B 23R Y7 AT T 00 52
PEA AN A S AERIATT , LS5 1T LA i 5626 1 =2
PEAREEAE I RY S, 575 AT BEME A AR SRR SE ( 1T b 284
1E,C HiFR) .

() AEBRAE A5 P9 Sl s AR T A b e A

fisi PN 3l Jok 985 B A 1k % B % (intracranial atherosclerotic
stenosis, 1CAS) £ H R o BAa 1R &0 19 BB 36, i HoA vp
Bl BB A 2 v B TIA B B R 2 — " il 78
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[ f5 Y Bl Bk 5K R i 4k WF 58 [ the Chinese intracranial
atherosclerosis ( CICAS) study ] Hr TE 2 864 i SE4N A 1Yk
ML AR P El TIA 5 46. 6% B AEAE ICAS'™ | i fE S
FETRTAYT Stk AR Bk v o i 45 = 0 v e N BE 9T SOE 9
[ clopidogrel in high-risk patients with acute nondisabling
cerebrovascular events (CHANCE) trial ] #,1 089 il T
MRA #25 B9%0 1 V22 F 5l TIA 5235 v, 608 1 (55. 8% ) 17
TE ICAS ™ XA AR BT 5] CARIA 7R 5 P4 20 kg
ﬁﬁj@{%ﬁﬁﬁﬁ%(the warfarin-aspirin symptomatic intracranial
disease study , WASID) 1Y post-hoc Z3Hr ¥ M| SZ GRS AT
RE B U 1CAS BFH AR L K . N TR
R FAGIARFREIRNE TCAS T S B S U (5 i), 3K
TRGMEHAGR T PubMed [ 2000 4E L5 & FAIHH ISR,
LKA 383 Fai SCilk s i O v , S AT 6 R SCk AR E T
SAGIARFREIR M ICAS £ & Tyl 15 0l 4 v 52 2 XU 1) 5%
o O H g R CICAS BF5E ) Kt WASID #f
FEI¥ post-hoc 4MHT

1. BRI 57 . 75 WASID BF5E 10 569 Wil FETE 50% ~
99% iR 1CAS 5 25 H- 422 32 T i /N SLHTEE IR 7 1 %
oA 287 il A SR A LS S AR T A T N S A AT
i 5 ORI S R A5 3335 A [ — M AL A A o DX P 7
R dg e HA S 35 0 I ST TN ML [ adjusted  HIR ( G 4 ik i8S
M7 b F & RO A 52 ) oA 1.62,95% CI 0.52 ~5. 115
adjusted HR ( 22 B4 5 i 5 00 =2 b = & A4 9 g 8 ) <2 )
4.78,95%CI 1.55 ~14.7;P =0.001 91" i it %t 70% ~
99% F1 50% ~69% P78 iR ICAS B FH AT H 3 )G
KB, BT I R R S AR T AR 70%  ~ 99% Bk 78 il AR
P ICAS B (ZE rp 42 Kk KBS [ HR (TCHUMM %7 He £ 510
TRIWREAN ST ) 2 4. 60,95% CI 1. 03 ~20. 56 ; HR ( 25 IR
MS7 e =F 5 AU B 2 ) A 5. 90,95% CT 1.25 ~27. 81,
P=0.042 7] (HEHEHN50% ~69% BeASSEIRTE ICAS H Y
A R RS [ HR (TCH AN 2 b = 0 i Al =2 )
90.18,95% CI 0. 04 ~ 0. 82 ; HR ( 22 (KB M % 1 F &
IR AN ) 9 1. 78,95% CI 0.37 ~8.57,P <0.000 17,
TE 53 Hb—THE/INEEAR AR5 Hh (69 18] ), K =T 9 A ) <2
BEMIEARTE ICAS(50% ~100% $e%s) 3 M E &
BF 3 A I RAFHIBETUS (mRS 0 ~2 43) (1 LAl e
(adjusted OR =7.50,95% CI 1.11 ~50.7,P =0.04), 1M
H 1 AEPY BB 1l M 2 b m TIA 52 % B9 XURG: B A (OR =
0.18,95% CI 0.04 ~0.96,P =0.04)" ", W4h, 76— i %t
88 WEIR A K 0 ok P4 € B Bt 1 3 A A I IE R
AR AN S A =F i CRFREIEAIR FLATR 4% 3 o 8 £ 5 1l
R B B 3 G ) SRS ) A R 3 A A B
P Z LIRETUR (mRS 3 ~ 6 43) AY UK B AIG (adjusted OR =
0.272,95% CI 0. 101 ~0.733,P =0.010) "' (H7EZM5E T,
IUH 29 40% F A& 1 KA o 3 ik A € 19955 B9 A 3 ik ok e A
e, HA RO TR B R IR

2. Willis ¥ S FCAUAN 3 . Willis PRS2 e B & K Fl

TE R FEEE R A — B, 7E CICAS WF5E b, M XS T
Willis FRASERE (Y il 1P 2 b 5l TIA B3 BA 58 % Willis
IR 1 AR P A rh A R I XU S 2 18 ( adjusted
HR =2.36,95%CI1.19 ~4.69,P =0.015)'®" , {HiZ5H7 2
TE CICAS WFFE 40 A 2 864 foil i rh it A7 10, Hovp A0 4%
1 335 BFFHE ICAS F R FIT 1 529 BIIRTELE 1CAS IR
Pt , FETFZ AT B 25 T M AN RE A Willis PR 582 HEXHEE IR
PE ICAS B A R S BRI, 16 5 A —T NEEAR I 5%
T 42 IHESZ 25WA T R 43 BIHESZ A ATEYT (B 4 1L
OB UM BOE J5 S22 8 ) BIAFETE 10% ~ 99% B 78 HiE
PRAE ICAS WA R B3, SEEE Y Willis PR 0] BRARZY03R 07
HBE 3 FENME P E KK ( Kaplan-Meier ¥, P o=
0.059) , MXHERZ A AIRYT HE I AT 2 R XU TG B 2 52 i)
(Kaplan-Meier 5387, P=0.136) """, it , 7R A& ik
Bl 2EBR VA PN 2l kR 2 Gl 0% il 38 80 7 24 i 5T
TR B, Willis FRAEEST IT LAy G it (3R ) I A 8
M sh Sy 2= g2 m) fRZ BT A 11 BB R
PERFFE " B L s AR A S 5 Willis SR 52 4, I8 77
FEICAAN 32 1058, WOBTAT B K5 . 76— T4 A 98 flAEAR Pk
FM B KR AS R K/ INREAS IS v AR AE R T Bl Pk 17 A
3NHEIIREHUE B4F (mRS 0 ~ 2 43) By HL 4] . 38 3% in
(adjusted OR =4.45,95%CI 1.52 ~13.03,P =0.007)"""

W MR 1CAS AR Y B I S2 A5
PIRAS T RESE mh £B (D RE TS S A A2 IRURS: ( T e
TE,B BAEHE) o Horb, BRGNS RS T R I S A R
ICAS HE 2w &2 e KUK R RE TS , (B H B (50% ~
69% ) FITEJ (70% ~99% ) $e7s B i &k KU 11 9 ¢
HIRH B A FAT e 2L KA B AT IS PE T 2RSS ( TTh 26
Het7 B FAUEHR) . KT Willis PRAY 58 Bk X 2K B34 TR

U, E AR OCRIF ST 45 RO AR — 80 AT RS M 5 il —

HAFSE(TTb 28472, B JiEdE ) o 3T H R Jo AR 24
AT RN SZAGIRPEAS o Ak Bl N 3h 2 CTA Bk A g
FRiC il AR E 1 % 4 | TR G 22 ol BB 58 T i — 2
AT —2 (Willis BR) B — 2 ( 3225 A 500 A0 52 ) I =7 9 20
XHREMRE ICAS 835 D) REFIUS S A & S JRURG: 1 T30 441 (i
( T 9, C 9iEH) .

DU | B A A P S AR IR T T it

(—) A2 11

L. fBARG SRS R AR - 20 20 80 ARAR BB HLIG KR
RIS R BB TR 5 AN P B BK S I AR T 25 ia T
2011 4R FGAN5i P S kA& AT AR 19 5518 ik P ZE0F 52 (the carotid
occlusion surgery study ,COSS ) ¥5 i 8 & (P %€ 351 80 ik K i
P BR A 0000 ) S BRI A B LU A 8 T 1. 13) AT Rl ML 4
20, HRIAL 372 FIHEE R COSS iRIGTEALL 195 55 421
SEOR SRR T AR W AR A [N AR rp 52 R S 0 S T2k BR
217 2014 4F 3 [ i A T G R4S R TR RS
H1 COSS BF5E, %t 6 A~ P i 425 sk TIA A7 [0 55
P Bl bk A T sl OBk 7 ST SE R, AR 5 A b P B
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B B A IR A GUIEHE) ™, COSS BRITRAPELS AT
A h T ARSI B L (R i iy, OF A
AE B4 S WG 1L A 2 ) A R ST AR IS AL, H AR B8N
BhIKFEF S 56 ( Japanese ECC bypass trial , JET) 1 JET2 #ff
SR, H AN SR SCRG h 3l o 78 / P ZE Pl s iy e B/ v
JEE M AL 80 ) 2 B B AR SR, Al 2 256 T T
J5 B 5 AE TR L 375 22 ( cerebral blood flow , CBF) < 80% Fl
Hiil[fllﬁfiﬂjlﬁ( cerebral vascular reactivity , CVR) < 10% fY B
L JET WSS o b A sl 5 TR AT RESR 45 , (H 2
FIET FAR 46 F AR I % 0 K 1 32 5 g7 Low
ST, T 28 T & S S NI 2 RAE AR (single—
photon emission computed tomography , SPECT ) B#f CVR 32
FAY 25PN B DK B il v Sl ke 7/ A S 1 3, B Al AT 25)
IRIT B BRI h S R T ARG 7 # R A b
PRAR W E G m SRS A Bl k5 A S 4 A 1
TAT Pl (HR A e RSO T3 2t — 2B 0FE . Ay
B AR AT 235 1% Bl L 3 60 00 =2 496 9 7T R T R 3 4k 119
P

2. BUBCHE B (1) R Ah AR 1K Sh 48 (external
counterpulsation , ECP) 2 —Fh Al F = gl ik LR i T A4k
75 REAEHE N A 1) SRSk RS | B O e, 0m
AR P T B ARG | IFE S5 4 AL, DA T8 10 00 S 778 B 4
FEMHETE " R A B B B RS R JEAT ECP A
I, AT T i A B A 48 o D00 FR% 00 A A v 2 ik i 3, X6
HRZEIAYT F B AR L H T &, (5 SO i o 2l ok i 3t I 4%
= Xiong Y A BPE ST T 72 614532 ECP YAYT Y
HRAEAE R8T, S5 LTI A G v 50 ok i o 8 3 vos AR 2 45 T
K, CUFFS #F5% ( counterpulsation to upgrade forward flow in
stroke trial ) &5 O /IMEAHTBE DT 5T, 36 23 1] 6 3 e 32 A
[F] 3649 ECP 36 7 $1 1) A8 25 i 1l 3 38 m 5 R A 8 38 ok
L ECP AR T R A B LR 0
(7RI A B KRG RDFFE S ™ (2) NeuroFlo £
A :NeuroFlo FERAF N TR AENFE RS, KB
EAEREEBIK, 200 T Sk B B R 5 . SRR
A3 BEWT F= Bl bk , B INA ML . NeuroFlo F A B il PR Hp %2
EVERIA RAEWFST (safety and efficacy of NeuroFlo technology
in ischemic stroke ,SENTIS) J&—Jji KB Z Hh.0y RCT, H4h
F M, NeuroFlo JRY7 7RG ML PE A rh 2 P 2 22 4 i, (H & B
NeuroFlo I 77 4L A IR H9T7 R TE W] B2 5 S e 4
OIMT A AE—SEREE 1 JREH NeuroFlo 697 AT g 4, U
HAEKWIG 6 h N, AR B P 2 R D) RERL ) (NTHSS
8 ~ 14 S1) AU T T 70 2 9 BE I R AR e i 3
NeuroFlo J4377 21 AR JERG SR I B R R e
A B A T REJE NeuroFlo ARG 25 A58

3. KA fh T R SCAE FR R, S Sk A 3
15° ~30° A L, 3 b 37 3k £37 AT 08 i 95t o 04 "
4 A/IEADFIE (3 57 4]) 1 Meta 3 HTA4R0R | 2 1L
PR R E TR0 Sk AL B4 e Sk A T AR A i v 3l fk i

TR RGN A 0 A TR AT B R Sk 5L
TCD FARA 7R A Mk v 2 Jik i 37 388 B2 86 m 5™ BIORH O 1%
(diffuse correlation spectroscopy , DCS) % BiL J&) 35 s I ¥t 4
TN Bl PR R S 5 L S R ) 22 s I R
46 (head position in acute ischemic stroke trial , HeadPoST pilot )
MR FEA R CAE 2017 409 E PR2erh R 2 B4l , R&
BUIRHZ 2R L AT RO i - Sk 0 57 32 T LA
PRI o, 28 T A T ARG m PRI 55, i e DK

4. Hofth AW A B, 70 AN R A B A% 1 8 (R
FE I R ) d e b R L PR IO AR T A I R
J5i , B AR A i R R (AR KRR Z b
IRIIE TS, A NO AR JI O 5 #2815 (sphenopalatine
ganglia ,SPG) TEZN WS90 3R 45 , (EAE AR R AT 5 2 itk —
AR

(=) 2i¥ningr

1 A TRZGMIR )T AT 28 25 W X il i P25 v 1) — 4%
T B — 2 T 85 7 K 2 1If PR 3R 36 SPARCL fJF 5% ( the stroke
prevention by aggressive reduction in cholesterol levels ) F 5]
WESE™ A TT 25 0 0 SR B 1T B S i A A
NO 5 BRI HT AR A O, A& B, Bl il 2 v i
T2 LIS SR 3R, ek BUs B
A 70 F5 SCHREY Meta 0BT 47 , A5 T B S A AR 7T 26
2] LIGE TS | s AT T 2R TR A R, ke bl
FIBTT 2 25 1 B SR s ol e Al DR 389, (L A6 A ok 5 T3
JE S PR, M TSR B B | A Y
OIRPEA R AW R IR AR . AT SRRt M2 P Y
YEHIRT e A 5 , AR LB R GE A N B2 DI RE |
BB S . AT S8 25 0% T 2ot i v A b /9 VR FIATS
i KA RCT BFSEE—AAIESE

2. JUK SOARAN T IRK U S s MRAE 3 4 5256 vh kBT
DA 0 S AR B e 38 i e o™, A 0 38 A et A R
A U E SO AT LA R LA A B AR A IR 3Rk S il
VL HGEUR "  gUA 24 IRPREIE (2 433 1) ) Meta 43
Mo, JUH se AT AT/ fh 28 bt , e I TS (H 8 A
I PRBFTE TR AT AT B — KA RCT BFSEIE
St Bl T AR RT LA e i X R R 3 K il g
P2 B B , 4R HL T LA S AR SR
R I, T AR BRSE A HATE SHRCRT R PRI RE DD 30 bk ok
PERE AL BB 1 DK /)N R 35 47 , 02 it BRE B A i 3R
AT, eSS 2R rp 8 v TR T DL e
PRrb o B AH 20 ) K SF-, AT RE A £ o 1 A5 BT A Bl T
JE L A 21 AR RBFSE (2 123 Bi]) 1) Meta 5347
PR, TARBRA] DLBGE et 2 5t (HN AR BFFE BT i A
w1 AR E A Z O BEPLRTIEPER TGN A 573 ik i
PEASH R A3 LA T AR IR B AL B ARy R TR
BRIAYT A B AU T AT AL PUS I ks (A T R K
R LA A F e 8 10 AT 5 28 5 22 AR PRUE SR IESE

3. THE § 86T 75 S MRl ke 1l S R b R B, T
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DA R 3 T T LK A 00 52 o i B SRR B
TENARRL TR YT e — S8/ MRS (8 i 4 BEL 28 IR T
HIREE ANBEHEATRIESE 0 T T IR I A vh AR S,
ZHBISERY B AR B 4ERAISCAE 55 T 160 mmHg(1 mmHg =
0.133 kPa) BCFRIBIIKIE T 10% ~20% , ABTFE B T
4 A2 o M A R T DU R R PF ST, AR A
162 il %5 , 25 SR I\ R %A i 2 4 HL A T dig A g L
AR T MU E R R B T R i 4 BEL 2 9 43 7K e B AT £
ER VBN =R TR 2RI BV 6T RN R R el
SrsEs b BB AT AT AR EE L RAE RS
b B A 22 b0 3R T M I WA RE B I R BT ST (the
multicenter Austrian hemodilution stroke trial , MAHST fiff5% ) 3t
A 200 FIZ1RE | BEHLIN AR CHEVERY Y 2520 S AR XS IR
A IR LIRS KON PR R AP A i
56 (high dose albumin treatment for acute ischaemic stroke |
ALIAS BF58) AU 422 51l 323808, 50 531l 187 FH 2 P elb oo
RRZiY R KB

TR AR AT A RSl OB A 4 ol 1 P
AR BEAT RN SIS A B TR (R4, A GIESs) |
BT T8 O LD 25 B 0 S e R BRI A AU s
TRLR SNBSS (Tb 24077, C b)) .

ARG ST L2 A 1 IR L3 , 7ERr A A b ol fE 3R 4
(b 2877, C ZIEd) .

H RTASHERX BirA7 fk af  2 vh J8 5 R 4T NeuroFlo 1RYT
(AR, A GEIEHR) |

SPfi Sk o2 T3 L O e PRAR 25 TS AN TS AE ( T b 24
17, C ) .

HEREABT T2 AE AR O IR MR B AR A TP BB A (T a
FHERE, B GIESE ) 00 B O IR E A A 7T 2 25
WA —E 3R 2E (b FHERE, C GUIEHR) |

JuFi SO S T AR el A p oA A I L AR AT
—EMIGRIR 25 ( T a 28HEFE, B ZUIEHR ) .

Xt PR AR PR I P AR T ) S8, T i
FEARGEAT AN AE s BRI PEA v H B Y 29697, — R
HEFEE R CHEE s A E A (TR A JOEd) .

T JER

BE SR BRI R Rk A0 52 I 45 24544 | it 5
240 AHEUREE A LA S 2 e ol g fb il B H a2
R o BRI SCAEIRTAL T390 B ARSC T BUATT AFFEA W A i
Ji& , WoR AR FP AR W FIRS G T T S8 A T . Tl Dt
SRR AR NG R E Y BB 1A]

L AUARIRIN SRR 1 5 Al 7 58, R4 T 8l 245 ML oy
B AT A IR A AR B S5 Ak BB A PPAS I S AE Bl ik
BeAE J A T AT 0 RO TR B 520 < R R 5 P 3
Tk ge 2 H 3B 0 32 PF Al #F 28 ( cerebral collateral circulation
evaluation and prediction for acute cerebral ischemia ,
COLLATERAL #F5%) J2—IRTHEYE 22 rhots (221 AR
it BOBORIF ST, 4R 5% 3 750 il bk A v i 2 SR CTA

PR OISCOEIAICIEAT 1 AFBEYT . 2T CT 5 MRI I A
GRS A — A UG 7 58 (LR BT B URF 91, AN 3
SRR = AEESE S IK FIEARIC i 91 LA R e (8 kil L
T ML B0 ) 2 R ARAS U I 10 | e A
BEGTY) Ty MUK 5 0B L) 12 2 H05s ) S g
T RARVEARIE AR Bl IR £ 00 S 15 0 S 2 vh S R i L
HE Y R ) 2 T B T

2. VAR SR XS S 0 4 AR T 148 S T
Je BRSBTS PAITRY T A/ MU R S L AR e i, 1
R 5 B ( endovascular treatment for small core and
proximal occlusion ischemic stroke , ESCAPE WFoe) 455, Hil
IEA 2012 G RTIE PER T SRR S AL 0 S8 2R 15 1l
XYY B £ B 5 W e 5 TS B9 S, BOR B BIE SR A
STABILISE ( stroke ; an evaluation of thrombectomy in the aging
brain) , FAST-COLL ( MR-based collateral imaging to predict
response to endovascular treatment of stroke ). PRovedT
(' measuring collaterals with multi-phase CT angiography in
patients with ischemic stroke ) &2 SELECT ( optimizing patient’s
selection for endovascular treatment in acute ischemic stroke ) B
5€. STABILISE W2 7 B4 i 4 P9 UK 5 #0360 9 7 S P A
HRIBHE, [FIRER T CTA ARSI S8 PRIR S A 36 97 SR
M, A0 H7 X FUS B9 520, FAST-COLL BF 58 % A 21
120 Btk As 2 SR MRT PEAS OS2 A6 38, 43 M Hout i
I7 1B SR BUFEI . ProvedT WFFTHAALL 500 H1& % 12 h
A R SR T CTA PRI S5 DL, 43 # Hox B /9 52
Wi, SELECT AIFFE 53 47 M SR BRAR B0 X HEAT 1L 4 AR T 1Y
APERTIREFMESE R TS 152, WITE FRAT T 45 R Ak
ShMLAE AR T SR B ST SRR B A , O S A
IR A SR P AR A T 5

3. RF LG I SR FR A8 7 R T S A
N BRERS YT Ern s & N IR E i (TSR S E B 2 B E AN
SY B GE— ZE FHE B L, AT RABT A R
Hipi-if s ik 1ML & 156 38 R (encephalo~duro-arterio-synangiosis
EDAS) ifiJ7 Biglik s MCA FEEEBRAE TIA B 2430 d Y
S I 4 AR ESR R E EDAS BEA 259 T 15 ik
25T WU A 52 38 S HEAE s AR Pt N Sl Dk e 7 7
SRS T LA LB 1 50 A PR 180 o J A I AR S A
WAL, AHICRIZGYIARTT , AT 2REGA T S RSN 3l ik ek
RN v 50 K P 258 R85 8 i SCAR PR 2, B v AR 5 i
M T RES 5 SRR RS IEAE B T

4. FNUMSREARIHG B S A R R T S T
ML o A R T AGORS A v B i Ak PHLBAT — S BER, S
UGG MR AL B ZE G PG R G e, A H T i
FEACHRYT EREMERAS AR EIRYT . ld 2 0
BHEAE AL PR R B S AR B, 0FFE 30 Mt EE X AN [R] A 1
DS AR S o B AR PSS 255 5 B RAT B T s
AT 07 FR L S A AR PEAL Ty S

BERBERS (R RDGEDFE T ) 4280 (il 2 B
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SR RV (R W B RS2 45 — M JE B2 e 22 B ) s R (42
FMHE AR L B 2 NARR) T (B2 B R W o ol I e 22
) 5 190 3 I (v T B R 2 A i £ D B e R R ) 5 A I OR (B
R AE B R A TR BEBE M R N ERL) s 35 (s TP SO
BENFH S 25HRRTT 4 R ) AL % (R A BEE B — B B 22
) WS (R SCRFE B NFH S IR ¥ &) s FELE

(MR IR R R R 2 M I 26 — R Be i 2 L RE) s 2R (R R R o

Bt
54
5l
K

R

J A I e 2 PR ) 5 2B (T R 2 B R NN G B AR BT 52 B
AR B2 AR T 0 ) 5 X058 (o B2 e TR S 2 £ AR
) s ¥R (TR BERL 2250 = e M 2 L) 5 X il o (4 R )
BA 8 AU T K3 B e b i 2 PO b 28 AR BR 25 ) 5 5 (R
KA E B BE BT AT AL ) 5 6t TE 57 (A L B R DR 2 B 8 = R e

ZENFRL) U AL (AR E R R IR U R IR B e i 2 2 P )

i
¥t
ol
i
L)
K
b

[1]

[10]

[11]

A (BRI B IR AL 5 R A% B e M 2805 2 v 1 8 T O B
) s EACR (TR YUE TARA R TE0T (2 BR2EHR
BEBe 2 AL ; O (o R EE R A B b a0 KR B B ph 22
ol s 0 S (AR R A R A M b B R s I e 22 o
R (BB MRS — BBt 22 WAL 5 1 I (L 2giE
Med X BFFEBE ) 3 5 75 B (A R RE 45 R 2 ) 5 2 2 e B s [ o 12
ZNBL) R B (W R R AR TP L)

P (FEk RDBUE PR HEIF ) < T dh s B0 22 W Ui S T A 4

2 % x #

Bang OY, Saver JL, Kim SJ, et al.
response to endovascular therapy for acute ischemic stroke [ J].
Stroke, 2011,42(3) :693-699. DOI. 10. 1161/STROKEAHA.
110.595256.

Goyal M, Demchuk AM, Menon BK, et al
assessment of rapid endovascular treatment of ischemic stroke[ J].
N Engl J Med, 2015,372 (11):10194030. DOI. 10. 1056/
NEJMoal414905.

Bang OY, Saver JL, Kim SJ,
hemorrhagic transformation after endovascular therapy for acute
ischemic stroke[ J]. Stroke, 2011,42(8) :22352239. DOI; 10.
1161/STROKEAHA. 110. 604603.
Liebeskind DS, Cotsonis GA, Saver JL,
dramatically alter stroke risk in intracranial atherosclerosis [ J].
Ann Neurol, 2011,69(6) :963-974. DOI. 10.1002/ana. 22354.
Fanou EM, Knight J, Aviv RI, et al. Effect of collaterals on

and

Collateral flow predicts

Randomized

et al. Collateral flow averts

et al. Collaterals

clinical presentation, baseline imaging, complications,
outcome in acute stroke[ J]. AJNR Am J Neuroradiol, 2015,36
(12):22852291. DOI: 10.3174/ajnr. A4453.

W, RSO, XN, A5 B pEAS o S IR R PR S T
Bk E G ZIR[ )] P EASR AT 2013,8(4) :285293.
Liebeskind DS. Collateral circulation[ J]. Stroke, 2003, 34(9) :
2279-2284.

Liebeskind DS. Art of expertise in stroke telemedicine; imaging
and the collaterome [ J]. Stroke, 2015,46 (3):610-611. DOI.
10.1161/STROKEAHA. 114. 008444 .
McVerry F, Liebeskind DS, Muir KW.
methods for assessing leptomeningeal collateral flow [ J]. AJNR
Am J Neuroradiol, 2012,33(3) :576-582. DOI. 10.3174/ajnr.
A2794.

Martinon E, Lefevre PH, Thouant P, et al. Collateral circulation

Systematic review of

in acute stroke: assessing methods and impact: a literature review
[J]. T Neuroradiol, 2014,41(2):97407. DOI. 10. 1016/j.
neurad. 2014.02.001.

Alexandrov AV, Sloan MA, Tegeler CH, et al. Practice standards

for transcranial Doppler ( TCD ) ultrasound. Part II. Clinical

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[23]

[24]

[25]

indications and expected outcomes[ J]. J Neuroimaging, 2012,22
(3):215224. DOI; 10.1111/j.1552-6569.2010.00523. x.
Brunser AM, Mansilla E, Hoppe A, et al. The role of TCD in the
evaluation of acute stroke [ J]. J Neuroimaging, 2016,26 (4) .
420425. DOI. 10.1111/jon. 12334.

Miiller M, Hermes M, Briickmann H, et al. Transcranial Doppler
ultrasound in the evaluation of collateral blood flow in patients with
internal artery with
angiography[ J]. AJNR Am J Neuroradiol, 1995,16(1) :195202.
Kim Y, Sin DS, Park HY, et al.

diversion on transcranial Doppler sonography and leptomeningeal

carotid occlusion: correlation cerebral

Relationship between flow

collateral circulation in patients with middle cerebral artery
occlusive disorder [ J]. J Neuroimaging, 2009, 19 (1) :23-26.
DOI; 10.1111/j. 1552-6569.2008.00242. x.
Hendrikse J, Klijn CJ, van Huffelen AC, et al.
cerebral collateral flow patterns: accuracy of non-invasive testing
[J]. Cerebrovasc Dis, 2008,25(5) :430437. DOI; 10. 1159/
000121344.

Han A, Yoon DY, Chang SK, et al. Accuracy of CT angiography

in the assessment of the circle of Willis: comparison of volume-—

Diagnosing

rendered images and digital subtraction angiography [ J]. Acta
Radiol, 2011, 52 (8): 889-893. DOI. 10. 1258/ar. 2011.
110223.

Smit EJ, Vonken EJ, van Seeters T, et al. Timing-invariant
imaging of collateral vessels in acute ischemic stroke[ J]. Stroke,

2013,44 (8):21942199. DOI: 10. 1161/STROKEAHA. 111.

000675.

Smit EJ, Vonken EJ, van der Schaaf IC, et al. Timing-invariant
reconstruction for deriving high—quality CT angiographic data from
cerebral CT perfusion data[ J]. Radiology, 2012,263 (1) :216-
225. DOI; 10.1148/radiol. 11111068.

Menon BK, d’ Esterre CD, Qazi EM, et al.
angiography: a new tool for the imaging triage of patients with
acute ischemic stroke [ J]. Radiology, 2015,275(2) :510-520.
DOI:10. 1148/radiol. 15142256.

van den Wijngaard IR, Holswilder G,

Multiphase ct

Wermer MJ, et al.
Assessment of collateral status by dynamic CT angiography in acute
mea stroke ; timing of acquisition and relationship with final infarct
volume[ J]. AJNR Am J Neuroradiol, 2016,37(7) :12314236.
DOI: 10.3174/ajnr. A4746.

Beyer SE, Thierfelder KM, von Baumgarten L, et al. Strategies of
collateral blood flow assessment in ischemic stroke : prediction of
the follow-up infarct volume in conventional and dynamic CTA
[J]. AJNR Am J Neuroradiol, 2015,36(3) :488494. DOI. 10.
3174/ ajnr. A4131.

Kaschka IN, Kloska SP, Struffert T, et al.
collaterals in anterior circulation stroke: differences between
singlephase CTA and multiphase 4D-CTA [ J ]. Clin
Neuroradiol, 2016,26 (3):309315. DOI. 10. 1007/s00062-
014-0359-6.

Rusanen H, Saarinen JT, Sillanpdd N. Collateral circulation

Clot Burden and

predicts the size of the infarct core and the proportion of
salvageable penumbra in hyperacute ischemic stroke patients
treated with intravenous thrombolysis[ J]. Cerebrovasc Dis, 2015,
40(34) :182-490. DOI: 10.1159/000439064.

Vagal A, Menon BK, Foster LD, et al. Association between CT
angiogram collaterals and CT perfusion in the interventional
management of stroke III trial [ J]. Stroke, 2016, 47 (2):535-
538. DOI: 10.1161/STROKEAHA. 115.011461.
Campbell BC, Mitchell PJ, Kleinig TJ, et al.
therapy for ischemic stroke with perfusion-imaging selection [ J].
N Engl J Med, 2015,372 (11):10094018. DOI. 10. 1056/
NEJMoal414792.

Parsons M, Spratt N, Bivard A, et al. A randomized trial of

Endovascular

tenecteplase versus alteplase for acute ischemic stroke[ J]. N Engl


http://guide.medlive.cn/
http://guide.medlive.cn/

AN R e AR 2017 4E 6 A 56 %45 6 ] Chin J Intern Med, June 2017, Vol. 56, No.6

. 469-

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

J Med, 2012, 366 (12 ). 1099-4107. 1056/
NEJMoal 109842.

Bang OY, Saver JL, Buck BH, et al. Impact of collateral flow on
tissue fate in acute ischaemic stroke [ J]. J Neurol Neurosurg
Psychiatry, 2008,79 (6) :625-629. DOI. 10. 1136/jnnp. 2007.
132100.

Lee MJ, Son JP, Kim SJ, et al. Predicting collateral status with
magnetic resonance perfusion parameters: probabilistic approach
with a tmax-derived prediction model [ J]. Stroke, 2015,46(10) :
2800-2807. DOI: 10.1161/STROKEAHA. 115.009828.

Christensen S, Calamante F, Hjort N, et al. Inferring origin of

DOI. 10.

vascular supply from tracer arrival timing patterns using bolus
tracking MRI[ J]. J Magn Reson Imaging, 2008,27 (6) :1371-
1381. DOI; 10.1002/jmri. 21386.
Campbell BC, Christensen S, Tress BM,
collateral blood flow is associated with infarct growth in ischemic
stroke[ J]. J Cereb Blood Flow Metab, 2013,33(8) :1168-4172.
DOI: 10.1038/jcbfm.2013.77.

Kim SJ, Son JP, Ryoo S, et al. A novel magnetic resonance

et al. Failure of

imaging approach to collateral flow imaging in ischemic stroke [ J].
Ann Neurol, 2014,76(3) :356-369. DOI; 10.1002/ana.24211.
Schellinger PD, Bryan RN, Caplan LR, et al. Evidence-based
guideline; The role of diffusion and perfusion MRI for the
diagnosis of acute ischemic stroke: report of the Therapeutics and
Technology Assessment Subcommittee of the American Academy of
Neurology[ J]. Neurology, 2010,75 (2).177485. DOI. 10.
1212/WNL. 0b013€e3181€7¢9dd.

Higashida RT, Furlan AJ, Roberts H, et al. Trial design and
reporting standards for intra-arterial cerebral thrombolysis for acute
ischemic stroke[ J]. Stroke, 2003, 34(8) :e109-437. DOI. 10.
1161/01. STR. 0000082721. 62796. 09.

Singer OC, Berkefeld J, Nolte CH, et al. Collateral vessels in
proximal middle cerebral artery occlusion: the ENDOSTROKE
study[ J]. Radiology, 2015,274(3) .:851-858. DOI. 10. 1148/
radiol. 14140951.

Liebeskind DS, Tomsick TA, Foster LD, et al.
angiography and outcomes in the Interventional Management of
Stroke (IMS) III trial[ J]. Stroke, 2014 ,45(3) :759964. DOI;
10.1161/STROKEAHA. 113.004072.
Liebeskind DS, Jahan R, Nogueira RG,
collaterals on successful revascularization in Solitaire FR with the
intention for thrombectomy [ J]. Stroke, 2014,45 (7):2036-
2040. DOI. 10.1161/STROKEAHA. 114.004781.

Christoforidis GA, Mohammad Y, Kehagias D, et al.

Angiographic assessment

Collaterals at

et al. Impact of

of pial collaterals as a prognostic
indicator following intra-arterial thrombolysis for acute ischemic
stroke[ J]. AJNR Am J Neuroradiol, 2005,26(7) ;17894797 .
Christoforidis GA , Karakasis C, Mohammad Y, et al. Predictors
of hemorrhage following for acute
ischemic stroke: the role of pial collateral formation[J]. AJNR
Am J Neuroradiol, 2009,30(1) :165470. DOI. 10.3174/ajnr.
A1276.

Menon BK, O’ Brien B, Bivard A, et al.
leptomeningeal collaterals using dynamic CT angiography in patients
with acute ischemic stroke[ J]. J Cereb Blood Flow Metab, 2013,
33(3):365371. DOI: 10.1038/jcbfm.2012. 171.

Miteff ¥, Levi CR, Bateman GA,
predictive utility of computed tomography angiographic collateral
status in acute ischaemic stroke [ J]. Brain, 2009,132 (Pt 8) :
2231-2238. DOI. 10. 1093 /brain/awpl55.

Seker F, Potreck A, Mohlenbruch M, et al. Comparison of four
stroke by CT
angiography[ J]. J Neurointerv Surg, 2016, 8(11).:11164118.
DOI: 10. 1136/ neurintsurg2015-012101.

Maas MB, Lev MH, Ay H, et al.

intra-arterial thrombolysis

Assessment  of

et al. The independent

different collateral scores in acute ischemic

Collateral vessels on CT

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

angiography predict outcome in acute ischemic stroke[ J]. Stroke,
2009,40 (9) :3001-3005. DOI: 10. 1161/STROKEAHA. 109.
552513.

Tan IY, Demchuk AM, Hopyan J, et al. CT angiography clot
burden score and collateral score: correlation with clinical and
radiologic outcomes in acute middle cerebral artery infarct [ J].
AJNR Am J Neuroradiol, 2009,30(3) :525-531. DOI: 10.3174/
ajnr. A1408.

Menon BK, Smith EE, Modi J, et al. Regional leptomeningeal
score on CT angiography predicts clinical and imaging outcomes in
patients with acute anterior circulation occlusions[J]. AJNR Am J
Neuroradiol, 2011, 32 (9): 16404645. DOI. 10. 3174/ajnr.
A2564.

Menon BK, Qazi E, Nambiar V, et al.

baseline computed tomographic angiography collaterals on clinical

Differential effect of

outcome in patients enrolled in the interventional management of
stroke III trial[ J]. Stroke, 2015,46(5) :1239-4244. DOI. 10.
1161/STROKEAHA. 115.009009.

Yeo LL, Paliwal P, Teoh HL, et al. Assessment of intracranial
collaterals on CT angiography in anterior circulation acute ischemic
stroke[ J ]. AJNR Am J Neuroradiol, 2015,36 (2):289-294.
DOI: 10.3174/ajnr. A4117.

Jauch EC, Saver JL, Adams HP, et al. Guidelines for the early
management of patients with acute ischemic stroke ; a guideline for
healthcare professionals from the American Heart Association/
American Stroke Association[ J]. Stroke, 2013,44(3) :870-947.
DOI; 10.1161/STR. 0b013e318284056a.

HrAE S 2 e B 2 2 O 2% | R AR IR SR 2 Bl R 0 2 3 2 IR LA
TS R AR BRI 0 A5 A e R 2014 [T ], A AE R
ZBL 24k, 2015, 48(4) : 246257, DOI:10.3760/cma. j. issn.
1006-7876.2015. 04.002.

Kim YS, Meyer JS, Garami Z, et al. Flow diversion in
transcranial  Doppler ultrasound is associated with better
improvement in patients with acute middle cerebral artery

occlusion [ J]. Cerebrovasc Dis, 2006,21 (12).:7498. DOI.
10. 1159/000090006.

Leng X, Lan L, Liu L, et al. Good collateral circulation predicts
favorable outcomes in intravenous thrombolysis: a systematic
review and meta-analysis[ J ]. Eur J Neurol, 2016,23(12) :1738-
1749. DOI; 10.1111/ene. 13111.

Powers W], Derdeyn CP, Biller J, et al. 2015 American Heart
Association/ American Stroke Association focused update of the
2013 guidelines for the early management of patients with acute
ischemic stroke regarding endovascular treatment: a guideline for
healthcare professionals from the American Heart Association/
American Stroke Association[ J]. Stroke, 2015, 46 (10) :3020-
3035. DOI; 10.1161/STR. 0000000000000074.

HE AR A 2 R E AR p 2 e 2 A4y AR T BE 2 4y
ARG E R R R G A A, Ak B A
WIRYT R EFE R 20150 0], HEA R, 2015, 10(7) :590-
606. DOI.10.3969/j. issn. 1673-5765.2015.07.011.

Liebeskind DS. Collateral lessons from recent acute ischemic
stroke trials[ J]. Neurol Res, 2014,36(5) :397402. DOI. 10.

1179/1743132814Y. 0000000348

Leng X, Fang H, Leung TW, et al. Impact of collaterals on the
efficacy and safety of endovascular treatment in acute ischaemic

stroke; a systematic review and meta-analysis [ ] ]. J Neurol
Neurosurg Psychiatry, 2016,87 (5) :537-544. DOI. 10. 1136/
jnnp2015-310965.

Leng X, Fang H, Leung TW, et al. Impact of collateral status on
successful revascularization in  endovascular treatment: a
systematic review and meta-analysis[ J]. Cerebrovasc Dis, 2016,
41(12) :2734. DOI; 10.1159/000441803.

Liggins JT, Mlynash M, Jovin TG, et al. Interhospital variation in
treatment for acute

reperfusion rates following endovascular


http://guide.medlive.cn/
http://guide.medlive.cn/

. 470+

[57]

[58]

[59]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

FAE R 2017 4E 6 A% 56 55 6 ] Chin J Intern Med, June 2017, Vol. 56, No.6

ischemic stroke[ J]. J Neurointerv Surg, 2015, 7(4) :231233.
DOI: 10. 1136/ neurintsurg2014-011115.

Berkhemer OA, Fransen PS, Beumer D, et al. A randomized trial
of intraarterial treatment for acute ischemic stroke[ J]. N Engl J
Med, 2015,372(1) :1120. DOI; 10.1056/NEJMoal411587.
Saver JL., Goyal M, Bonafe A, et al. Stent—etriever thrombectomy
after intravenous t-PA vs. t-PA alone in stroke [J]. N Engl J
Med, 2015, 372 ( 24 ). 22852295. DOI. 10. 1056/
NEJMoal415061.

Jovin TG, Chamorro A, Cobo E, et al. Thrombectomy within 8
hours after symptom onset in ischemic stroke[J]. N Engl J Med,
2015,372(24) :2296-2306. DOI. 10.1056/NEJMoal503780.
Liebeskind DS. Big and bigger data in endovascular stroke therapy
[J]. Expert Rev Neurother, 2015,15(4) :335337. DOI. 10.
1586/14737175.2015.1018893.

Wong KS, Huang YN, Gao S, et al.
Neurology, 1998,50(3) :

Intracranial stenosis in
Chinese patients with acute stroke[ J].
812-813.

Wong LK. Global burden of intracranial atherosclerosis[ J]. Int J
Stroke, 2006, 1 (3).158-459. DOI. 10. 1111/j. 1747-4949.
2006.00045. x.

Wang Y, Zhao X, Liu L, et al. Prevalence and outcomes of
symptomatic intracranial large artery stenoses and occlusions in
China; the Chinese intracranial atherosclerosis ( cicas) study[ J].
Stroke, 2014,45 (3) :663-669. DOI. 10. 1161/STROKEAHA.
113.003508.

Wang Y, Wang Y, Zhao X, et al. Clopidogrel with aspirin in
acute minor stroke or transient ischemic attack [ J]. N Engl J
Med, 2013,369(1):1149. DOI. 10.1056/NEJMoal215340.
Liu L, Wong KS, Leng X, et al. Dual antiplatelet therapy in
stroke and ICAS: subgroup analysis of CHANCE[J]. Neurology,

2015, 85 ( 13 ). 1154d162. DOI. 10. 1212/WNL.
0000000000001972.
Lau AY, Wong EH, Wong A, et al. Significance of good

collateral compensation in symptomatic intracranial atherosclerosis
[J]. Cerebrovasc Dis, 2012,33(6) :517-524. DOI. 10. 1159/
000337332.

Liu D, Li Y, Shi Z, et al. Presence of anterior temporal artery
associates with good outcome in acute atherosclerotic M1-middle
cerebral artery occlusion [ J]. Neuroradiology, 2014,56 (12) :
10234030. DOI: 10.1007/500234-0144422-3.

Song J, Ma Z, Meng H, et al.
alleviate insula infarction in proximal middle cerebral artery
occlusion[ J]. Int J Neurosci, 2016, 126(11) :10304035. DOI;
10.3109/00207454.2015. 1102139.

Kim KM, Kang HS, Lee W], et al. Clinical significance of the
circle of Willis in intracranial atherosclerotic stenosis [ J ]. J
Neurointerv Surg, 2016, 8 (3 ). 251255. DOI. 10. 1136/
neurintsurg2014-011439.
LiuJ, Yan Z, Pu Y, et al.

artery stenosis:

Distal hyperintense vessels

Functional assessment of cerebral
a pilot study based on computational fluid
dynamics[ J/OL]. J Cereb Blood Flow Metab, 2016 [ 2017-03—
01 ]. sagepub. com/doi/pdf/10. 1177/
0271678X16671321. [ published online ahead of print October 4,
2016]. DOI: 10.1177/0271678X16671321.

Failure of extracranial-intracranial arterial bypass to reduce the

http : //journals.

risk of ischemic stroke. Results of an international randomized
trial. The EC/IC Bypass Study Group[ J]. N Engl ] Med, 1985,
313(19):11914200. DOI; 10.1056/NEJM198511073131904.

WJ, Clarke WR, Grubb RL, et al.

intracranial bypass surgery for stroke prevention in hemodynamic

Powers Extracranial—
cerebral ischemia: the carotid occlusion surgery study randomized
trial[ J]. JAMA, 2011,306 (18):19834992. DOI. 10. 1001/
jama.2011. 1610.

Kernan WN, Ovbiagele B, Black HR, et al. Guidelines for the

[74]

[75]

[76]

[77]

[79]

[80]

[84]

[85]

[86]

[87]

prevention of stroke in patients with stroke and transient ischemic

attack : a guideline for healthcare professionals from the American

Heart Association/American Stroke Association [ J ]. Stroke,
2014, 45 (7 ). 21602236. DOI. 10. 1161/STR.
0000000000000024 .

Ogasawara K, Ogawa A. JET study ( Japanese ECHC Bypass
Trial) [ J]. Nihon Rinsho, 2006, 64 Suppl 7:524-527.

Kataoka H, Miyamoto S, Ogasawara K, et al. Results of
prospective cohort study on symptomatic cerebrovascular occlusive
compromise [ Japanese

disease showing mild hemodynamic

extracranial-intracranial bypass trial (jet)2 study ][ J]. Neurol
Med Chir ( Tokyo) , 2015,55(6) :460468. DOI:10.2176/nme.

0a.2014-0424.

Hinggi D, Steiger HJ, Vajkoczy P. The role of MCA-STA bypass
surgery after COSS and JET ; the european point of view[ J]. Acta
Neurochir Suppl, 2014,119;7798. DOI. 10. 1007/978-3319-
02411-0_13.

Low SW, Teo K, Lwin S,

hemodynamic parameters and outcomes after superficial temporal

et al. Improvement in cerebral
artery-middle cerebral artery bypass in patients with severe
stenoocclusive disease of the intracranial internal carotid or middle
cerebral arteries [ J]. J Neurosurg, 2015, 123 (3): 662-669.
DOI. 10.3171/2014.11. JNS141553.

Lee JI, Jander S, Oberhuber A, et al. Stroke in patients with
occlusion of the internal carotid artery: options for treatment[ J].
Expert Rev Neurother, 2014, 14 (10): 11534167. DOI. 10.
1586/14737175.2014.955477.

Hwang G, Oh CW, Bang JS, et al. Superficial temporal artery to
middle cerebral artery bypass in acute ischemic stroke and stroke
in progress[ J]. Neurosurgery, 2011,68(3) :723-729 ; discussion
729-730. DOI: 10. 1227/NEU. 0b013e318207a9de.

AW, Ribo M, Wong KS, et al

augmentation in acute stroke using mechanical counter—pulsation—

Alexandrov Perfusion
phase Ila; effect of external counterpulsation on middle cerebral
artery mean flow velocity in five healthy subjects [ J]. Stroke,
2008 ,39 (10) :27602764. DOI. 10. 1161/STROKEAHA. 107.
512418.

Han JH, Leung TW, Lam WW, et al. Preliminary findings of
external counterpulsation for ischemic stroke patient with large
artery occlusive disease[ J]. Stroke, 2008,39 (4) . 1340-4343.
DOI: 10.1161/STROKEAHA. 107. 500132.

Lin W, Xiong L, Han J, et al. Increasing pressure of external
counterpulsation augments blood pressure but not cerebral blood
flow velocity in ischemic stroke [ J]. J Clin Neurosci, 2014,21
(7):11484152. DOI:10.1016/j. jocn.2013.09.023.

Lin W, Xiong L, Han ],

augments blood pressure and cerebral flow velocities in ischemic

et al. External counterpulsation
stroke patients with cerebral intracranial large artery occlusive
disease[ J]. Stroke, 2012,43(11):30073011. DOI.10. 1161/
STROKEAHA. 112.659144.

Xiong L, Lin W, Han J, et al.

ofcorrelation  of

A retrospective pilot study

cerebral augmentation effects of external
counterpulsation with functional outcome after acute ischaemic
stroke[ J]. BMJ Open, 2015,5(9):€009233. DOI. 10. 1136/
bmjopen2015-009233.

Guluma KZ, Liebeskind DS, Raman R, et al.

safety of using external counterpulsation to augment cerebral blood

Feasibility and

flow in acute ischemic stroke-the counterpulsation to upgrade
forward flow in stroke (cuffs) trial[ J]. J Stroke Cerebrovasc Dis,
2015, 24 (11 ). 25962604. DOI. 10. 1016/].
jstrokecerebrovasdis. 2015.07.013.

Lin S, Liu M, Wu B, et al. External counterpulsation for acute
ischaemic stroke [ J ]. Cochrane Database Syst Rev, 2012, 1.
CD009264. DOI. 10.1002/14651858. CD009264. pub2.

Shuaib A, Bornstein NM, Diener HC, et al. Partial aortic


http://guide.medlive.cn/
http://guide.medlive.cn/

AN R e AR 2017 4E 6 A 56 %45 6 ] Chin J Intern Med, June 2017, Vol. 56, No.6

. 471

[88]

[89]

[92]

[93]

[94]

[95]

[96]

[98]

[99]

[100]

[101]

[102]

occlusion for cerebral perfusion augmentation ; safety and efficacy
of NeuroFlo in acute ischemic stroke trial [ J]. Stroke, 2011 ,42
(6):16804690. DOI: 10.1161/STROKEAHA. 110.609933.
Shuaib A, Schwab S, Rutledge JN, et al. Importance of proper
patient selection and endpoint selection in evaluation of new
therapies in acute stroke: further analysis of the SENTIS trial
[J]. J Neurointerv Surg, 2013,5 Suppl 1;i2124. DOI; 10.
1136/ neurintsurg2012-010562.

Schellinger PD, Kshrmann M, Liu S, et al. Favorable vascular
profile is an independent predictor of outcome: a post hoc
analysis of the safety and efficacy of NeuroFlo technology in
ischemic stroke trial [ J]. Stroke, 2013,44 (6):1606-1608.
DOI: 10.1161/STROKEAHA. 111.000709.

Schellinger PD, Shuaib A, Kohrmann M, et al. Reduced
mortality and severe disability rates in the SENTIS trial [ J].
AJNR Am J Neuroradiol, 2013 ,34(12) :23122316. DOI. 10.
3174/ ajnr. A3613.

Hunter AJ, Snodgrass SJ, Quain D, et al. HOBOE ( head-of—
bed optimization of elevation) study: association of higher angle
with reduced cerebral blood flow velocity in acute ischemic stroke
[J]. Phys Ther, 2011,91(10) :15034512. DOI: 10. 2522/
ptj. 20100271.

Olavarrfa VV, Arima H, Anderson CS, et al. Head position and
cerebral blood flow velocity in acute ischemic stroke ; a systematic
review and meta-analysis[ J]. Cerebrovasc Dis, 2014,37(6) :
401-408. DOI: 10.1159/000362533.

Favilla CG, Mesquita RC, Mullen M, et al. Optical bedside
monitoring of cerebral blood flow in acute ischemic stroke patients
during head-of-bed manipulation [ J]. Stroke, 2014,45(5)
12694274. DOI. 10.1161/STROKEAHA. 113.004116.
Brunser AM, Mufioz VP, Lavados PM, et al. Head position and
cerebral blood flow in acute ischemic stroke patients ; protocol for
the pilot phase, cluster randomized, head position in acute
ischemic stroke trial ( HeadPoST pilot) [J]. Int J Stroke, 2016,
11(2):253259. DOI. 10. 1177/1747493015620808.

Meng R, Ding Y, Asmaro K, et al. Ischemic Conditioning is
safe and effective for octo—and nonagenarians in stroke prevention
and treatment[ J]. Neurotherapeutics, 2015, 12(3) :667-677.
DOI. 10.1007/s13311-015-0358-6.
Meng R, Asmaro K, Meng L, et al.
preconditioning prevents recurrent stroke in intracranial arterial
stenosis[ J ]. Neurology, 2012,79(18) :1853-4861. DOI:; 10.
1212/WNL. 0b013€318271{76a.

Terpolilli NA, Kim SW, Thal SC, et al.
oxide prevents ischemic brain damage in experimental stroke by
selective dilatation of collateral arterioles [ J]. Circ Res, 2012,
110 (5): 727438. DOI. 10. 1161/CIRCRESAHA. 111.
253419.

Henninger N, Fisher M. Stimulating circle of Willis nerve fibers

Upper limb ischemic

Inhalation of nitric

preserves the diffusion—perfusion mismatch in experimental stroke
[J]. Stroke, 2007, 38 (10):27792786. DOI; 10. 1161/
STROKEAHA. 107.485581.

Amarenco P, Bogousslavsky J, Callahan A, et al. High-dose
atorvastatin after stroke or transient ischemic attack [ J]. N Engl J
Med, 2006,355(6) :549-559.

Ovbiagele B, Saver JL, Starkman S, et al. Statin enhancement
of collateralization in acute stroke [ J]. Neurology, 2007, 68
(24):21292131. DOI: 10.1212/01. wnl. 0000264931. 34941.
f0.

Lee MJ, Bang OY, Kim SJ, et al.
fibrillation—related stroke: an angiographic study for collateral
flow[ J]. Cerebrovasc Dis, 2014,37 (2):77-84. DOI. 10.
1159/000356114.

Hong KS, Lee JS. Statins in acute ischemic stroke ; a systematic

Role of statin in atrial

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

review[ J]. J Stroke, 2015,17(3):282301. DOI; 10. 5853/
jos.2015.17.3.282.

BERR, K, WEW, & FUTEOL AR BRI
Fis B RO B A8 K BRUMEG I B S [ ] AR e B Rk

2010,43 (10):732736. DOI. 10. 3760/cma. j. issn. 1006—
7876.2010.10.016.

LiJ, Chen Y, Zhang X, et al. Human urinary kallidinogenase
improves outcome of stroke patients by shortening mean transit
time of perfusion magnetic resonance imaging [ J]. J Stroke
Cerebrovase Dis, 2015,24 (8):1730-4737. DOI. 10. 1016/j.

jstrokecerebrovasdis. 2015.03. 032.

Zhang C, Tao W, Liu M, et al. Efficacy and safety of human
urinary kallidinogenase injection for acute ischemic stroke: a
systematic review[ J]. J Evid Based Med, 2012, 5(1):31-39.

DOI: 10.1111/j.1756-5391.2012.01167. x.

Liu CL, Liao SJ, Zeng JS, et al. dl3n-butylphthalide prevents
stroke via improvement of cerebral microvessels in RHRSP [J]. J
Neurol Sci, 2007,260 (12):106413. DOI. 10. 1016/]. jns.

2007.04.025.

Zimmer S, Grebe A, Bakke SS, et al. Cyclodexirin promotes
atherosclerosis regression via macrophage reprogramming[ J]. Sci
Transl Med, 2016, 8 ( 333 ). 333ra50. DOI. 10. 1126/
scitranslmed. aad6100.

Zhao H, Yun W, Zhang Q, et al. Mobilization of circulating
endothelial progenitor cells by dl-3-n-butylphthalide in acute
ischemic stroke patients[ J]. J Stroke Cerebrovasc Dis, 2016 ,25
(4):7524960. DOI. 10.1016/]. jstrokecerebrovasdis. 2015. 11.

018.

FAEAE, X0, R, & TIRBIAIT 2tk sl P2 b EE L
XIS P RGN [T ], h E PG IEBE 22 2435 ,2010,10(2) .

189495. DOI: 10.3969/j. issn. 16722531.2010.02.016.

Cui LY, Zhu YC, Gao S, et al. Ninety-day administration of dl—
a randomized ,

Chin Med J (Engl), 2013,126 (18):

3-n-butylphthalide for acute ischemic stroke :
double-blind trial[ J].
3405-3410.

Shin HK, Nishimura M, Jones PB, Mild induced
hypertension improves blood flow and oxygen metabolism in
transient focal cerebral ischemia [ J]. Stroke, 2008, 39 (5):
1548-4555. DOI. 10.1161/STROKEAHA. 107.499483.

Wityk RJ. Blood pressure augmentation in acute ischemic stroke
[J]. J Neurol Sci, 2007,261(12) :6373. DOI. 10.1016/j.
jns. 2007. 04.033.

Koenig MA, Geocadin RG, de Grouchy M, et al.

induced hypertension therapy in patients with acute ischemic

et al.

Safety of

stroke[ J]. Neurocrit Care, 2006,4 (1) :34. DOI. 10. 1385/
NCC:4.1:.003.
Cole DJ, Drummond JC, Patel PM, et al. Hypervolemic—

hemodilution during cerebral ischemia in rats: effect of diaspirin
crossdinked hemoglobin ( DCLHb) on neurologic outcome and
infarct volume [ J]. ] Neurosurg Anesthesiol, 1997,9 (1) :44—
50.

Rudolf J, HES in Acute Stroke Study Group.

starch for hypervolemic hemodilution in patients with acute

Hydroxyethyl

ischemic stroke ; a randomized, placebo-controlled phase Il safety
study[ J ]. Cerebrovasc Dis, 2002, 14 (1) :3341. DOI; 10.
1159/000063721.

Ginsberg MD, Palesch YY, Hill MD, et al. High-dose albumin
( ALIAS ) Part 2: a
randomised, double-blind, phase 3, placebo—controlled trial
[J]. Lancet Neurol, 2013,12 (11):10494058. DOI. 10.
1016/S1474-4422(13)70223-0.

(VAR H 1#9:2017-03-09)
(A TRAEf)

treatment for acute ischaemic stroke


http://guide.medlive.cn/
http://guide.medlive.cn/

	目录（医脉通临床指南整理）
	一、概述
	二、侧支循环的影像学检查手段及分级标准
	（一）结构学评估
	（二）功能学评估
	（三）分级评估方案
	１．基于ＤＳＡ
	２．基于ＣＴＡ

	推荐建议

	三、侧支循环对缺血性卒中预后的意义
	（一）缺血性卒中急性期血管再通证据
	１.静脉溶栓
	２.血管内治疗
	推荐建议

	（二）症状性颅内动脉粥样硬化性狭窄
	１.软脑膜侧支
	２.Ｗｉｌｌｉｓ 环及其他侧支
	推荐建议


	四、改善缺血性卒中侧支循环的干预措施
	（一）非药物干预
	１.颅外-颅内动脉搭桥术
	２.机械装置

	（二）药物治疗
	１.他汀类药物治疗
	２.尤瑞克林和丁苯酞
	３.升压、扩容治疗
	推荐建议


	五、展望
	１.优化脑侧支循环的影像评估方案
	２.评估侧支循环对急性期血管内治疗的指导意义及预后的影响
	３.探索及验证改善侧支循环的新方法
	４.建立独立的影像评估平台

	参考文献

