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Effect of cerebral collateral circulation on the efficacy and prognosis of intravenous thrombolysis in patients
with acute cerebral infarction HUANG Guang-jian ,GAO Wen ,QIN Hui-xun et al. Department of Neurology, Liuzhou
People's Hospital, Guangxi 545006, China

[ Abstract] Objective To explore the effect of cerebral collateral circulation on the efficacy and prognosis of
intravenous thrombolysis in patients with acute cerebral infarction. Methods The medical records of 121 patients with
acute cerebral infarction who received intravenous thrombolytic therapy and cerebral vascular digital subtraction angi-
ography ( DSA) examination in Liuzhou People’s Hospital from January 2018 to December 2019 were selected. According to
the results of DSA, the patients were divided into good collateral circulation compensation group( grade 3 ~4, 53 cases)
and poor collateral circulation compensation group(grade 0 ~2, 68 cases). The cerebral infarction volume, National Insti-
tute of Health Stroke Scale( NIHSS) score, Activities of Daily Living( ADL) score and the incidence of cerebral hem-
orrhage were compared between the two groups after thrombolysis. Results There were 4 cases(7.55% ) of bleeding
complications in the good collateral circulation compensation group after thrombolysis, and 15 cases(22.06% ) of bleeding
complications in the poor collateral circulation compensation group, and the difference between the two groups was sta-
tistically significant(y* =4. 739, P =0.029). The cerebral infarction volume in the good collateral circulation compen-
sation group was significantly smaller than that in the poor collateral circulation compensation group after thrombolysis
[10.00(8.00,12.80) cm’ vs 37.00(28.25,44.25)em’, P <0.05]. After thrombolysis, the NIHSS scores showed
a downward trend and the ADL scores showed an upward trend in the two groups, and the changing ranges of the good
collateral circulation compensation group were significantly greater than those of the poor collateral circulation compen-
sation group( P <0.05). Conclusion Cerebral collateral circulation has an important impact on the efficacy and prog-

nosis of intravenous thrombolysis in patients with acute cerebral infarction. Good cerebral collateral circulation can sig-
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nificantly improve the prognosis of the patients.

[ Key words] Acute cerebral infarction; Collateral circulation; Intravenous thrombolysis;  Digital sub-

traction angiography ( DSA)

WOt 2 81 A b AT AR 8 J7 sCRY 2 4L, Il
FERIRHE EIHEH . Wikt H i ixsst
SR IR T A Tk k.l ad CT I i R
[ computed tomography ( CT) angiography , CTA | P-4 |
SR MU S ER 4 A 7 T 2 A R A A R T T
S U TR IR 1A 5 ( digital subtraction
angiography , DSA) 24l 15 IfiL 457995 19 & bm v . AS
FER ] DSA AL N ST ERE B0 , PRI S BRI
TBORT T JURCHA A 8 A P I A 9 8 2 18 F9 5 3 Wi, Ry 2
R E AR T SRR
1 #BRERZE
1.1 el 2EHEL2018 421 A FE 2019 4212 A
TEFRBEAEH O A2 i DK AR TR 7 I FAT I L4 DSA
KA i 121 1] VIR S8 & s I kL, Horp 53
69 1], 2 52 {9, 5% 39 ~80 %, M ABRIE: (1) F£F
BAMEIBESE I R IZ T 5 (2) 4EH 18 ~80 %5
(3) A B Fe TR ] <4. 5 b, AR AE §55
30 min DA 5 (4) i CT SAZ % ILHRHRBR R HS i A1k
T AR ZE (I SE IR > 1/3 K sk it i X))
(5) FBE A (B8 Hoy e AN ) 48 3 1 TR 3
Poo HEBRFRUE: (1) G IF MR 454%™ H I FE R
s (2) G IE P H RO JHEUT B I REA 425 (3) BRTE

i B A P E 5E , 2R Rankin 5342 ( Modified
Rankin Scale, MRS) 343 >2 43; (4) &5 Fh R R HE 48
Fe 2 WK R YT S DSA KA i (8 AR 7RV 1
DSA AL (5) G TR

L2 Jrk

L2.1 §pliiste  Sbkes 7 EE NA LB H g5
WA (PEEPMAREIZDI A R A F]) ,0.9 me/kg, S
TR 10% ) Ax i 1 h B Py ik 569 58 , 4 40
(] W A A fARAE , i He 2 I 7E 1807105 mmHg LA o
12,2 JG I SCHE IR PEAG Sl SR TR Y
Seldinger FARZERIBLBNIK, L) Pigtail 48 5617 £ 3k
SR ARG RTINS 15, SR R al i
ORI Rk S S A4 LA SR (0 A2 INFX-9000V,
TR R ) o AR E B 6 h N SE A,
W SCAEERTT HCVPAL 73 902 B8 56 [E A 288U ATRYT
P2 A AT D23 A HOR TP 22 51 231 B =2
ML FhRE 0 G Jonl WA SZ I 51 S - %18
TS 43 (A 000 S it gk 3 e i DX I ) S 30052 0% PR R
FIR)AVO) S o 3] e o, X3 ) ol 40 R A ke L 1XC 5 3 4
TERR VIS AT D21 5208 15 56 4 08 W00 S 10 8 4 A7 3] st
DX LA PR 54 0%« P 5 4 ) ) S it 8 13 3] 4 00
SR I DX S I8 PR o I S 5 0T 52 43 S I S A 3



- 890 -

Chinese Journal of New Clinical Medicine, September 2021, Volume 14, Number 9

REERAFAL(3 ~4 94,53 ) FIP S AGFRREEA R
ZH(0~2 9,68 i)

1.2.3 SRR S8 L (1) W B B i
R GMUERDT TR G ] A A sl PR s e i
JE BRI OIS | IR | I | ] Y~ e 2 R 55 I
IRBERE, Hrp AR tR PRI 1 e 2 Rk H = 1858
BCA A o SR cobas 702 42 A ShA= AL ey 7 b
ASC, 3 O AR A T AR , 3 Ao it L €2 AN o
EFE B , 20 Ak b0 P12 A0 D0 [ 2~ Jo 2R, o P i)
S EERED AT (2) TR & s 7 d,
34 H 6 A H R I ZE E [ 57 AR B A v (National
Institute of Health Stroke Scale, NTHSS) TF43%f B 11
MZIREVEATIRHT , PEIM B 4 i 22 D) BE Bl k™
FE L Q) THRET A RIET d3 A 6 A H i
H & A= 15 15 3 77 ( Activities of Daily Living, ADL)
VT VEAG B IR TG G B RE 0, Vo0 B 4R /R 2B 0
TEENRE S RAT  (4) Sk R R 9k BIOI AU 1R
( diffusion-weighted imaging, DWI ) 7£ 5iE IR H L5047

Bl AL ) A Bt ek 5 ] SRR R RN R AL L
)" o DWI U AR AE A B FRAE AR AR =
RIS ERRRAR x FEAe x BBE)R AL x JRJE x 7/6,
Horpm HUfE 3. 14 IBESEARERAE R 25 3 d P ik
FrimaeE .

L3 geiteediik DA SPSS17. 0 Geitdr ikt 174k
YT AT A RS AT TR BOR LS R = bR ifE 22
(2 £5) Fon, ] UBOR SR ¢ K, F A2 0 %
BHLLE HEBCoR R T 220 . AFFRIES
paiilibhamiia g NN S VA QL B IV G o L A A
O TM(Pys, Prs) 1 27, 4L 1) L BOR T BR R 36
THEGCRHABIECF205) [n(% ) 1 3R, 4R FLER
KX K. P <0.05 hZESAGIFRE L.

2 HR

2.1 P —fRIGIR GO LR PLLARIRS ) IR
S S G ACRE IR RS AR AT LIS BR K R
IR BRI R] U 2E S e i (P >0.05) ¢
WE1,

F1 HA—RERAALE(x+s5),0(%) ]
g B b A A wEs pome PO ICEL CEl
i 4 (%) =3 I FE R e
MZABLRATZ4L 53 30(56.60) 23(43.40) 60.64+10.35  6(11.32) 10(18.86) 34(64.15) 30(56.60)  25(47.16)
MR RBA 68 39(57.35)  29(42.65) 63.50+10.03 10(14.70)  21(30.88) 33(48.52) 29(42.64)  36(52.94)
¥/t - 0. 007 1.533 0.297 0.258 2.941 2.322 0.397
P - 0.934 0.128 0.585 0.133 0. 086 0.128 0. 529
ML RIFA 53 13(24.52) 16.7124.42  3.86+1.40  3.79+1.39 1.44+£0.26  6.18 +3.10  142.26 £50.29
MZAEERRZ 68 27(39.70)  18.19+5.44  4.35+1.80  3.46 +0.99 1.31+0.61  6.38+3.08  140. 89 +48.38
X/t - 3.100 1. 603 -1. 600 1.528 1. 440 0.342 0. 152
P - 0.078 0.112 0.112 0.129 0. 153 0. 733 0. 880

2.2 PHALVE RS I RRE (A HERE IR AN T AE
AR ) SRR SRR L M SRR R i
Ja RA T RAE 4 1(7. 55% ) , M AREEAS R 41
KA I R AE 15 H1(22.06% ), 4L 4K 2%
Gil# YL (Y =4.739,P =0.029) , fil S ferER
UF A AR I A BT (R B 10.00(8.00,12. 80) em’,
M S2ARALAS BL 4L Hy 37. 00 (28.25,44.25) em®, Hi 4]
W2 R A= L (Z =6.326,P =0.000) ,

2.3 WAHBEMIRITAT)G NIHSS PE4rEbds W4
& J5 NIHSS PE4r35 2 T ka3, B S22 R Ar 4l
(T R e 8 d 3 K T S AR AN R4 (P <0.05)
eI 7 4.3 AN H 6 A H SRR R 41

NIHSS $5335 i Z AR S AR R4L(P <0.05)
R S AR L4741 ) NIHSS 4> 78 B A% B 75 i 2%
T SAREEAR R (P <0.05) , W2,
%2 WHERBET A E NIHSS ¥4 [ (3 £5), 4]
a5 Bk

T REHT WIRIETd ERIE3I A ERE 6 A

sz A
i 53 10.49£2.79 2.86+1.30 175119 1.60+1.19

mﬂ\iéggz 68 13.43+3.14* 5.66£1.77* 3.37+£2.78* 3.16+2.53*

Vg = 93103, Py = 0. 0005 Fyypy = 450. 430, Py = 0. 000
Foypig i =3 410, Py g =0- 019, 55 [R) I [i] 55000 3 A4 R -2
fbEg, * P <0.05

2.4 WIHFERIGITHIG ADL PP hAr PR



hEIEARRE: 202045 9 F 14 % 9

J& ADL PE43 3 2 E s, B S AR RAF 4y 1
FHIERE B R TSR RA (P <0.05) , 1EH
g7 d3 N6 AH M AR IF4A Y ADL 3
S RE S TN AAEARA(P <0.05) , fHM L
Rz B AR ADL PV 3 751 F i I8 2 2 5 100 =
REARZA(P<0.05), WL3K3,
&3 WAEABITHE ADLF SB[ (<s), 4]
4B PR wRE WRETd WRE3 ARG 6 A4S

AU
i 3 S80=1659 7471x13.32 80181109 82831149

m%%_igéﬁ 68 48.20+16.38* 58.03 £16.73* 62.62+16.82* 4.62+17.34*

VE: Fygp =46, 154, Py =0.000; Fyypy = 204,706, Pygyy = 0. 0005
F o st =7 323, Pygig i =0- 000 5[] i [R]85 00 52 AR 2% R 44
s, * P <0.05

2.5 ALK BEEE, 5,53 % FIERE,
ABARTC I 1.5 b ABE, & I & i R, A
B NIHSS $F43 10 43, 42 J5 DSA #2758 22 51 N 3l Jik
VA ZE M S AR A RAZ R AT (3 %), Sk i ik DWI
PERAE T INAISE . 555 7 K NIHSS 11432 47,
ke 3 AN H K 6 S H J5 NIHSS 343 F1 ADL 431
SRR 1 A3 FE 100 43 SN S AR PR A R AT %
¥ Jg BB UG TS RAF. WL 1,

/o

@DSA $7R i SCHE 3 BK T AR (k) 5 ®DSA $758 22 5N 3h
Rk PR 2 , IR Sk RO ST AR SRR (53K ) 5 (ODSA $2/R £ A
Sk ZE , IRSIMOT R (F73%) 5 @k BigLdik DWI $R 26 Tt
I3t

B #AE G a5 % 3 K DSA Bk Mk 4k DWI fr 1L

3 it

3.1 HRki R R H AT IR E R R I R 7 TR
4.5 h PN B K P B R TT O T, A e
AR B GBIV S U RIESE T H kAR
T ML P 8 T A8 AT R R R K Bk
DA ZE 1A P A 0 A e A A i IO/ P 1K . R
BNk M1 BEF3E 225 30% , 35 PN 3 ik A i P 28 )
H 6%, T 90 d i FEAFIEL R AR5 3k 21% Fl
68% ' XGRS 45 FL AR R BRI R 1 ST R0 P
Ja 5% Z2 R R R 52, WF T 0 B H 52 i DR 28 06 Sk
IR AE £ R YT R B 2 X, AR R
S P QAR R4 2 T i M A AR R 3 /N T

- 891 -

SVERA R, HAW SO PR RS R4 35 e I
FERAE WA, 5 A BT LR AL 5
AN AR ST BT ALV 4 7 NIHSS PRAFH 5L F R #,
ADL PF/3a8 5 TS, BN S AR RAF 412 4k
R SR TN S A AN R A, 378 P A I ) S A
PN R LA R T s PR R E A0 S8 P I e
TR X AR ST G L
3.2 T SCARERIFACOY A 3 s T A S 3R
R Willis 25, 05 117, J5 5838 2 BT il 1 2 s A
PO A NI IK 3 S WA, A4 AR 2l K A A
W5 S5 5 I S ARER 08T A2 LA o 7 AR PR S
N RIGLIAT 20% 1 fRl A8 B2 I 4, ARG ) 52
T3P R BAC3E D0 21T T , PR 37 Gl B 45 4 A T g
—J5 AT, 3% P S 3 AL X AR PR 0 I, 42
T RIS R B R LR 52, M D B 2 e s 5 573
— 77 T3 AT A5 0 18 245 0 e A Rt 39 K e i, [X 35
MR P AR BT o 0 SR RN 45
JI ) ML PR , R PR AL~ 5, DRl D A T A
BEREEMMEF o 0S8 PR 53 1) 1f
UL 0 2 PR 2 14 I 3l KA i, 9 A 25 ) RE 6 1 B
LA PR A S, DT JIER LA T B o I3 21, R4
SCARFMCEARERE RS 2 w5 AP R, 8 mT LA i 5
6] 0 4 L O o e I DX ) 98 5, DA T 38 A i 6 52
BO XA SELH A , R AL I 9t e Ak
A I L AT AR TS U S
VAL LR SE R TS 19— s TR IR T
RS LI PR 00 S A 1A B T {5 22 114 o 22 4 A7
T TR Bt 2 G R B e R
RAFAE R, AR 092 ik 42U AE 28 D e i - PR R
JRyER A G A 20 A AL TR RRR S, vl 542
BOR, B BURAAIRE RE
3.3 MUSAGFR Xk e B R PIUA E B
725 T LASE o VRS AT i PRO SRS AR o (HAS
WA AE— 2L KL - (1) ¥ A AL i Ja A AT
IR T 5, R REPAG T AR BT A M SRR O, 72X
EERATAE—E M far , F AT 2 A SRR 1T R 2 nl
PO SCBLE R O SRR ITAL o (2) AR
LB E FERAT ) NIHSS (ADL JEAMFAE B & 22 5, X
A BB LI R RE S 3 T R IO SCARERFAR P i B 14 v
ey, X EE e A FHEWTIE G T —E R

5 TR G ST B X8 P A E A A T
Wk RS RO UG A B BRI, R4 A 0 S A7 B
A G R E I TS i PR R AR IR AR
X R P BT ) U SRR D0 HEA T PIA



- 892 -

Chinese Journal of New Clinical Medicine, September 2021, Volume 14, Number 9

B2 3HK

(1] HAREE Rl 2o a2, PP AR IR 2 2 M 2 2 20 2 il L 78
S E S SR A TP isa e R 2018 ()], R AR R 2R 2,
7%,2018,51(9) :666 —682.

(2] fof ok, HOGRAER, sEhAR, 5. DU SCORER X 2 R A S e A F
TifE g )]. e gIs Bk ,2017,26(8) :910 -913.

[3] HAREE Rl i a2, P AR IR 22 e M 20 2 20 2 il 1L A8
2. P A2 S B LA R IS WA 2019 [ ] p ARl 2Bk 2y
7%,2019,52(9) ;710 - 715.

[4] Higashida RT, Furlan AJ, Roberts H, et al. Trial design and repor-
ting standards for intra-arterial cerebral thrombolysis for acute ischemic
stroke[ J]. Stroke, 2003,34(8) :e109 - e137.

[5] HAEESESMAIY S G RE U, PR S A%
Iy LA 4, AR R AR P i 2 5 BiiG LR A
. P E R A RS IRY TR R (2011 SEAR) [T]. o FR A 3E
552k ,2012,18(4) ;301 - 318.

[6] Sims JR, Gharai LR, Schaefer PW, et al. ABC/2 for rapid clinical
estimate of infarct, perfusion, and mismatch volumes[ J]. Neurology,
2009,72(24) ;2104 —2110.

Tziomalos K, Giampatzis V, Bouziana SD, et al. Comparative effects

—
~
[

of more versus less aggressive treatment with statins on the long-term
outcome of patients with acute ischemic stroke[ J]. Atherosclerosis,
2015,243(1) .65 -70.

Tomsick, Thomas A. Intravenous and intra-arterial thrombolysis: rati-
onales and results[ J]. JVIR, 1999, 10(2) :51 -53.

Hacke W, Kaste M, Bluhmki E, et al. Thrombolysis with alteplase 3
to 4.5 hours after acute ischemic stroke[ J]. N Engl J Med, 2008,
359(13) 1317 - 1329.

[10] Alexandrov AV. Current and future recanalization strategies for acute

ischemic stroke[ J]. J Intern Med, 2010,267(2) :209 -219.

(8

[

—
=)
[

[11] Rha JH, Saver JL. The impact of recanalization on ischemic stroke
outcome ; a meta-analysis[ J]. Stroke, 2007,38(3) :967 —-973.

[12] Bang OY, Saver JL, Kim SJ, et al. Collateral flow averts hemorrhagic
transformation after endovascular therapy for acute ischemic stroke[ J].
Stroke, 2011,42(8) ;2235 -2239.

[13] Kao YJ, Oyarzabal EA, Zhang H, et al. Role of genetic variation in
collateral circulation in the evolution of acute stroke: a multimodal
magnetic resonance imaging study[ J]. Stroke,2017,48(3) :754 - 761.

[14] Seners P, Turc G, Maier B, et al. Incidence and predictors of early

recanalization after intravenous thrombolysis: a systematic review and
meta-analysis[ J]. Stroke, 2016,47(9) :2409 —2412.

[15] 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.

[16] Fanou EM, Knight J, Aviv RI, et al. Effect of collaterals on clinical
presentation, baseline imaging, complications, and outcome in acute
stroke[ J]. AJNR Am J Neuroradiol , 2015,36(12) ;2285 —2291.

[17] Lau AY, Wong EH, Wong A, et al. Significance of good collateral
compensation in symptomatic intracranial atherosclerosis[ J]. Cere-
brovasc Dis, 2012,33(6) :517 —524.

(18] EHHZE. M SRR K A A o FEEm [ J ] v 2 Ak s
2008,3(3) :198 —201.

[19

[

Brozici M, van der Zwan A, Hillen B. Anatomy and functionality of
leptomeningeal anastomoses: a review[ J]. Stroke, 2003,34(11) .
2750 -2762.

[20] Shin NY, Kim KE, Park M, et al. Dual-phase CT collateral score :
a predictor of clinical outcome in patients with acute ischemic stroke
[J]. PLoS One, 2014,9(9) :e107379.

[21] Bang OY, Saver JL., Kim SJ, et al. Collateral flow predicts response
to endovascular therapy for acute ischemic stroke[ J |. Stroke, 2011,
42(3):693 -699.

[22] van den Wijngaard IR, Boiten J, Holswilder G, et al. Impact of col-

lateral status evaluated by dynamic computed tomographic angiography

on clinical outcome in patients with ischemic stroke| J . Stroke, 2015,

46(12) ;3398 —3404.

[23] Nishijima Y, Akamatsu Y, Weinstein PR, et al. Collaterals; implica-

[

tions in cerebral ischemic diseases and therapeutic interventions[ J J.
Brain Res, 2015,1623.18 -29.
[24] Alexandrov AV, Hall CE, Labiche LA, et al. Ischemic stunning of
the brain . early recanalization without immediate clinical improvement
in acute ischemic stroke[ J]. Stroke, 2004,35(2) :449 —452.
(251 774, IR O U PE R 20 2 PE 1 DR AR TR T I WF R
HERELT]. ob I ARoBT 2 2 ,2015,8 (6 ) :583 - 586.
LiAsE A 2020 -09 -10] [ ALp#E & % 304
A5 AR
BOGWR, W S, BEN, AF N SO ERXT 2 IR AL A8 A R A
SPGB [ T] . P I AR B2 27,2021, 14 (9 ) :888 ~892.



