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[ Abstract] Objective To explore the risk factors of ineffective recanalization after endovascular treat-
ment in acute stroke,and to construct the nomogram prediction model in order to identify the acute stroke pa-
tients with high risk of ineffective recanalization. Methods The clinical data of 88 patients with acute stroke
receiving endovascular treatment and achieving complete recanalization (modified thrombolysis classification
of cerebral infarction:grade 2b—3) in Affiliated Nanjing Hospital of nanjing Medical University and Nanjing
Municipal First Hospital from January 2018 to June 2020 were collected retrospectively. The patients were di-
vided into the effective recanalization [ modified Rankin Score (mRS):0—2 points;n =52 ] and ineffective re-
canalization (mRS:3—6 points;n =236) according to the mRS score in 3 months. The general data,blood rou-
tine and imaging data were compared between the two groups. The multivariate logistic regression model was
used to analyze the independent risk factors for ineffective recanalization. The nomogram model of ineffective
recanalization after endovascular treatment in acute stroke based on these independent related factors were

constructed by the R language software. Results The age, NIHSS score,diffusion weighted imaging (DWI) infarct

* EEWMBA:HZKAKRFFELSTHA (82001811),  EHF® A KL XH (1979 =) Bl FAEEIF B+, 22N F W& 4L WMo,
& EEEE ,E-mail:suw_0710@163. com,



4044 FEE 5 20225 12 A% 51 54 23 4

volume, hypoperfusion intensity ratio (HIR),systemic immune inflammatory index (SII),neutrophil to lym-
phocyte ratio (NLR) and platelet to lymphocyte ratio (PLR) in the ineffective recanalization group were sig-
nificantly higher than those in the effective recanalization group,and the differences were statistically signifi-
cant (P<C0.05). The age, NIHSS score at admission, DWI infarct volume, HIR, SII, NLR and PLLR were the
independent related factors of ineffective recanalization after endovascular treatment in acute stroke (P <C
0. 05). The nomogram prediction model constructed based on the above independent risk factors had the con-
sistency index of 0.907 (95%CI :0.882—0.932,P<C0.01). Conclusion Age,NIHSS score at admission, DWI
infarct volume, HIR, SII, NLR and PLR are the risk factors of ineffective recanalization after endovascular
treatment in acute stroke. The constructed nomogram model based on the above independent risk factors has a

certain predictive value for ineffective recanalization occurrence after endovascular treatment in acute stroke.

[ Key words |

AUPE SR M AR R — A DR A A D TR S i N Bl
KB AS | PAY T 3 P 100 VA B B A 1 o o o EL A A
EBR R AR, HAT. AU R B
AR E USRS . W E A AR EE Ik
M NIRYT 1 35 58 H bR & 56 i 3 fF 58 . SRR 4
TGIT G L% 58 BRI L (5 40 % DL 3697 5 158 58 4
R E 3 A H e AR RS B4 WS, B G &k
Y IR R SR T R S T R
YA AR 0T 001G 2550 P R AT O D O R TT L BRI R
BT, THEEmEER L, BT, <
T IC R RS 3 R H AT A AE S . B A
SRR R ) TN A R 5 B 2 4 B 12 R s T
— IR R A O O G A R S
TR T A B 78 5 T A B 2 5 28 g 3 IR B 1%
(MR F il 8 AAS A 25 5 3R T 20k 2 b i & s
I 5 TR 1 DR PR3 I 35 1 R O XU R 3R A
TR I A IR YT S TC AR E 1Y 51 4R A T A
AL PREWN T,

1 BRE5HAZE
1.1 —#&F#

[l Joi i £ 2018 4F 1 H % 2020 4F 6 H i 5t K A}
R 2% B e et 5 Bt /L 95 48 e T A — S B ik 2 R
AEBER 111 6] 2otk A vh JB 3 I R BTk, A0 A AR i
(D FFACH E 2P Sk A H 276 f8 B 2018 )il % 1Y
AR i PR A H S Wi AR e . HLA IR R A () I
TRYT A I 58 4 P OE [ R AR SE S (m TICD 43 %%
2b~3 % 1; ) M NIRITHTHZ T 28385 MRT M Ifil
WK A (O3 N AR T % R Rankin 3 43
(mRS) WAL TG 5 (5) % B AW IR A R . HERR
PR« (L) fi N AEAE H i B A5 B ik 96 46 5% el 390 )5 19 9
kb5 (2) MRI K 25 77 4538 ) Ph 52 s MG JE 1774 5 (3) 3
AN ARV mRS, TBE IS UG . o 3 ] 5 A ik
o, 8 1 {8 MR K 45 5248 T 12 07 Ak, 12 41 78 3 73
JE RGN BT 88 B, Ko 5 52 i, 4 36 fil;
SEHJAE WS (67. 39428, 210 %, MR 3 AMHANRRE

acute strokejineffectiva recanalization;risk factors;nomogram

Rankin ¥4} (mRS) 73 2 A 238 2H (mRS 0~2 4) .
52 i) F T3k P38 41 (mRS 3~6 4,36 i), AW
251 o R R R 2 B 8 e o B B /UL O A R e T A — R
Befe 3 ZE ol o it .
1.2 F%
1.2.1 AR FHKE

Wk 88 il it 2 — FRC BT RELAF e L 1 ) L A B I 56
[ [ 57 T AR B 90 Be A b 6 (NTHISS) 3 43 45 L BE 1
g 5 L I P W B s s B ILAEE o 5 B 2l (s B 45
LI B A 245 Crbe ok 40 6 L 1 400 B L Ak B 4 N
I /NHR B B A A M A5 o R Al IR R A 2 AR T R
S5 A 55 8 E 48 B (SID) , SIT= w1 20 g 5 < 1fi 7 AR
THEC/ U0 4 e 550 DA R e P R 240 5 6 L 8 L L (B
(NLR) | IfiL /)M 5 3k B 40 B e 1B (PLRO %5
1.2.2 #4FFHE

Wtk 88 il 1 & I IR YT I Z AL MRI A
A 2E R AL YR B AR (DWD # JE 1A L, Tmax >
6 s (B, DWIEE i i AL A & (PWDD A& B FiE {4 1
(Tmax>>6 s &FL—DWI FH 5E AR T S AR E e 5 B L
{H(HIR) %4 HIR=Tmax>10 s {&Af1/Tmax>6 s {&
L, DWIAHZEARF, Tmax>>6 s & .DWI-PWI At
Be AR VHIR ¥ RAPID 8 3 A4 1
1.2.3 &% FidiF4E

M IR YT Ja A8 138 % T m TICT 43 % EAG J7
WU 2 B 2 A AR B I SR FSUE 5 BEAT R
fli EERA — B & PR J5 ik i — 2. mTICI 43 4%
2b~3 G M I 5 A T . 0~ 2a G R AN 42 L 45 PO .
TCRCTE S I YR YT I 52 42 TR (m TICT 43 4%
2b~3 GO MH 3 A~ H HiE AR (mRS 3~6 43),
1.3 %itsam

FHI R 4.0, 3 BAF AT B 20 A o W 2 TE 2S5 A
TFEFRLL s Rom . AL IR 70 A 3 i %R
HRAER DY 3 8] 5D [M (P s P o) 1368 8 R
PLRFZIR, R M7 ¢ K258 . Mann-Whitney U £ 55 .
X* RS, BEER P <C0. 05 MyAR REVE N B AR i Ak



T AEF 2022 12 A% 51 4% 238

TIEAE R R AR 1T 2 R logistic [m] I #5570 43 4 &
PEAS A I A N IR YT S 0 AKC T Y 37 A G R Ol
R rmes B2 7P AR #0057 AH G BR E W
B 2% R USSR . 3l g C 5 K00 W7 51 26 P T AE T
PLP<0.05 AEFAGI=E L.
2 4 7
2.1 EHESH

55 ST A B A, TR T A R AR A BE

4045

it NIHSS 3743 . DWI 58 (& F1  HIR ,SIT,NLR ,PLR
WU, 2 R WA G R L (P <C0.05),
F# 1.
2.2 % A& logistic W )2 A 5 #f

AEWY L ABERT NIHSS 1743 . DWI # LA HIR |
SITNLR,PLR Jy 2P 75 v i 38 N 16 I J5 o 850 1Y
MALAH KRR, W 2.

*x1 BRERESH

WH TCR B H (n=36) AR (n=52) Xt/ Z P
P n (Y] 0.014 0. 904

5 21(58.33) 31(59. 62)

s 15(41.67) 21(10. 38)
T (s, %) 70.5046. 68 65.50415. 54 2.061 0.043
APBEET NIHSS #£43[M (P 5 . P15, 53] 7(3,11) 4(1,4) —1.267 0.019
RIGE MRI 4 5] (2 £ 5 min) 274, 72455, 54 261.61+453.11 1.216 0.227
KR % ILAE 7538 B[R] (37 £ s » min) 311. 15439, 44 298.19+46. 91 1.318 0.191
WEAE 9 52 [n (200 ]

W8 PR 9 11(30.56) 14(26.92) 0.138 0.710

R M 28(69. 44) 37(71.15) 0.483 0.487

5 B 6(16.67) 7(13.46) 0.174 0.677

15 1M A AE 8(22.22) 9(17.31) 0. 330 0.566

17 [ 280 2 Jie S R 8(22.22) 8(15.38) 0. 669 0.414
A B DWI BRI (2 £ 5, mL) 35.59412, 23 16.64+7.17 8.357 0.001
Tmax>6 s AFI(Z £s,mL) 91.33+23.18 82.67+24. 86 —0.808 0. 689
DWI-PWI AR PCE AR (45, mL) 65.74423.53 69.03426.01 —0.258 0.797
HIR(x +5) 0.52+0.15 0.28+0.06 8. 942 0. 001
SI(z+s) 553.08+51.55 472.01440. 71 7.887 0. 001
NLR(Z+5) 3.5041.28 2.65+1.46 10. 795 0.001
PLR(z +s) 75.11414. 12 62.5145.09 12. 808 0.001

x2 % B & logistic B 3R E 4 #7

A5 (CIELEES Y bR %34 95 % n {5 X [f] P
AR 1.068 0. 441 10. 523 1.711 1.089~1.154 0.008
APBE I NIHSS 43 0.127 0.053 5.262 1. 291 1.022~1. 448 0.031
DWT #ifi 7E {4 F1 0. 041 0. 089 7.552 4.573 1.376~12.512 0.029
HIR 0. 041 0.718 8. 179 3. 269 1.495~8. 312 0.034
SI 1.515 0.419 6.817 3.731 1. 641~10. 602 0.025
NLR 1. 207 0. 262 11. 845 5.106 1.422~15. 244 0.038
PLR 1.534 0.484 7.322 3.613 1.416~12. 436 0.023

2.3 AWMEFEPLERNEGTERLKFEGELIAEXE
EWHALH
T ZH K logistic [al T4 B % ) b <7 AH 56

R 7 ) 2 P T AR R — BOpE S # o 0,907 (95 %6 W]
{ZIX ] .0.882~0. 932, P<C0.05)., WK 1., FHWxX}
At R e B E R R RR —E W



4046
T A
0 20 40 60 80 100
P {C)p)
EH P 3545 55 65 75 85

NIHSS#¥4r (43) vy

HIR 0 " 0.4 1 0.8 " 12 i 16

sl 300" 500 1700

NLR 22 | 26 | 3 | 34 1 38
PLR 6 ' 70 ' 80 ' %0

BRAON 0 T4 T so 1200 160 200

ﬂ'& 00501 02 03 04 05 06 07 08 09 095

1 AMEGmMERNETRELINBEILE

3 4+ it

S AFE K A R YT BRI T L AR
I 11 3 R v TG AP AT O — S ™ A I K ] . AR
5% 45 S R I TG &% 738 R Sk 40. 91 % (36/88)
SRR IS AR BT A A v B I N
TRIT T JORCT A 0 RS PR 2R X S A R SO T E
AEEMIGRZE L, AT 2B, 2 54 2 5k
I S B 2 2y B B Ak Dy 125 W 800 G 58 73 5 1R 50
AT BEANIE & L4 IR IT SR L AR T G 2% P Y
RIFHLHIE S 2B R L Bl

FI A $8 g 77 2 T CT A1 (8 MRI A 2 45 5 3k
Bom A g AT R I TR T
il VR A O IR YT S JC R R e B R
AT TR IT AT MRT K A5 25 149 53 7 & 3. DWI
MAE AR HIR Ay JG %% 79538 14 2k 57 A1 56 I . RIBO
SRS o . T DWI sk CTP 345 i 2 0 8 3E 14
TR T 39 mL 9 58 35 J0 &% 7 2R W] d & T %0 B A
EEUNTF a4 F 39 mL &, DIEMFR A, DWI A
A8 1 35 R VR 10 T 9 A 2 I 58 3 1 A ST T B
T TEMLAE G TT T DWI B4 F 77 158K 1 38 A
JR A8 T REAIE A HLMBCRR 36T . AR E AN,
A% 0 A5 B8 AR B A KIS 5 % R 3 TR AT 7 A% 4 T 14 DA
TG 3 » LA AR Gk 3 & o0 DU Y g £
JEET CT/CT M5 1 5 (CTA) B M 3248 B0 37 43 1
i G Ak P T LA S A8 B 7 Sy IG5 B T
FEAE AL, I KAWIORSKI 255 BF 5% 2 BH L 3L
2 CTA JRtn B4 ASPECTS /N F a5 F 5 43 Al il
JCRCFAE 5 T VAN HORN 251 36 F CTA J5 R 1%
(1) Maas e & VA (1 00 2 76 R 5 JC 8 i JE 56 . AR
8 oK I HIR A Ry ) S A48 5 04l 05 3 ¥ Ak G 3% 73 »
g5 R HIR S JG %P 58 (9 2k 57 M1 26 R % . HIR
S BT ARV Al S BR . LA AR Y B 5T B R
HIR AJ sz B 52 776 2645 & » HIR<C0. 4 2k ] 3 9 B8
L HIR=0. 4 WS AESR A F2 5 L 7 Bl vk 26

T A% F 20225 12 A% 51 A% 234

B TP R O S B AT LR A 2 2 R 4 45 L DA
I i 58 B A A TR TS .

SR T TG 8P 3 1 5 0 R 3R A % S AR B S 18 5
AUF 350 TIC A 30 A AE — 2 1 SRy R S K T T Il R
FEABAEAE P L. Ve 2R v 23 5| Ry 3 A0 4 B 50 95
N o PRE AS B S0RE A B IS I B0 A 25 5 L $8 bR 4 A
I3, 45 H @R . SITONLR  PLR Sy J6 %% 7 A4 b 7 i
D EH 25 . JCRKCFT 3 1 mT AR AL ) 5 A ke it 7 8 V461 45
A% M it P A R TR — AR B AR A
TV T Bl A S RN S B e NO AR A
FIEAR RS L bR 4n i 2 2 b R K A — A
AT AR 1 200 H , o R 4 i 50 22 %o 21 28 40 1Y
PERIREAR . bk EL A0 0 0 7 T 2 2 B 3 1) 52
EGT bk E28 40 i sk 2 W g S W g J5 T A DG Y R IR N
FAE I pl 22 B 5K AT 19 fn 42 4 1 40 B DR B 7 A A
T 184 o asle ot 4 53 95 1 7 EE R B L L /0N R AR R
RFFEAEA P AR T 2, I/ Al SR A WIS R I TP
G » 80 R I G A I /N AR AT B AR M A
4 A /0N B RO A R PR S A, e R FE
AR ERRIE Y JERE 2% 8 SITUNLR (PLR 17284k, 3
T3 5 W R 25 AL TG KT 38 5 Sk R T A AR T
Bl I AR I VI A AL AR B A 36 7 B B 4 b 5 SR K R
HEAT VR FE 48 G RIB ST 7 R+ .

AW FEAAEAE — 78 W Jmy B« (1) AR B 58 Sy H v
O 8] B BIF 5 Sy fef I 255 - 20 5 A AP G 2 R AR
Y5 A A A Sk 38 45 I FT BB A A — 2 I Dy 5 (2) LA
WF 5T 22 B 00457 P R ) 5 DI 00 P %% U0 AH O R T
B TAPE R A LS NIRIT R ENE A28 60
B UL, JORCF S A AT 8 AR e A TR
B B] TG 25 57 5 (3D AR I8 R 0 A I8 9 IR T A 8K
J& B HE— 25 43 BT I8 IR 9T BRI RS JE Rl
HRFR

25 FRT AR L A BE B NIHSS $#4) . DWI ##
BEARAL  HIR . SIT.NLR . PLR #4 i 1) 51 45 [& % 201 2
rh O LS PR U I JO R KU B — E /Y T
AN A A8 A 0 £ B 1Y 7 T AR B 3 O BR DL I AR
20— R B S 5 & A A8 AR A R T R S U B
TR IEAL S

S % 3k

L] o Qe AR S0, A S 55 20 i Py i 78 FA] 26
BB P A8 2 05 5% e PR R A A L 0. A AT
FH5,2020,29(12) :1177-1181.

[2] POWERS W J, RABINSTEIN A A, ACKER-
SON T, et al. Guidelines for theearly manage-



T AEF 2022 12 A% 51 4% 238

[3]

[4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

ment of patients with acute ischemic stroke:
2019 update to the 2018 guidelines for the early
management of acute ischemic stroke:a guide-
line for healthcare professionals from the amer-
ican heart association/american stroke associa-
tion[ J ]. Stroke,2019,50(12) :e344-418.
KITANO T,TODO K,YOSHIMURA S,et al.
Futile complete recanalization: patients charac-
teristics and its time course[ J]. Sci Rep, 2020,
10(1):4973.

P PN, Ry 0, S5 — TR AL SR HIOI AR S
8 R F- 23 %) 20 1 2 TR 2l Jhk P41 28 TG 4P 3 1 T
HrE ). h e i 22 B A 2021, 54 (4) 2 368~
375.

YUAN K,CHEN ], XU P,et al. A nomogram
for predicting stroke recurrence among young
adults. stroke[ J]. 2020,51(6):1865-1867.
SRR BB 2255, 5. BT MRI 24 25
2 1 T L Js T A L A e A% LT ). W AR A
1%,2022,13(1):118-122.

SHIRAZ BHURWANI M M,SNYDER K V,
WAQAS M, et al. Use of quantitative angio-
graphic methods with a data-driven model to e-
(mTICI) during
thrombectomy [ J ]. Neuroradiology, 2021, 63
(9):1429-1439.

HUSSEIN H M,SALEEM M A,QURESHI A

1. Rates and predictors of futile recanalization in

valuate reperfusion status

patients undergoing endovascular treatment in a
multicenter clinical trial [J]. Neuroradiology,
2018,60(5) :557-563.

HASSAN A E,SHARIFF U,SAVER ] L,et
al. Impact of procedural time on clinical and an-
giographic outcomes in patients with acute is-
chemic stroke receiving endovascular treatment
[J].]J Neurointerv Surg,2019,11(10) :984-988.
VAN HORN N,KNIEP H,LEISCHNER H,et
al. Predictors of poor clinical outcome despite
complete reperfusion in acute ischemic stroke
patients] J ]. J] Neurointerv Surg, 2021,13(1):
14-18.

RIOU-COMTE N, GUILLEMIN F,GORY B,
et al. Predictive factors of functional independ-
ence after optimal reperfusion in anterior circu-

lation ischaemic stroke with indication for in-

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

4047

travenous thrombolysis plus mechanical throm-
bectomy[ ] ]. Eur J Neurol, 2021, 28 (1) 141-
151.

PLL Y B R L L AR P AR N I
VTR AR S 0 A R 3 Y 5 e R WIS LT ). i R
295 2 2k 75,2020, 33(5) : 367-370.

RIBO M, TOMASELLO A,LEMUS M, et al.
Maximal admission core lesion compatible with
favorable outcome in acute stroke patients un-
dergoing endovascular procedures[ ] ]. Stroke,
2015,46(10) :2849-2852.

TATEISHI Y, WISCO D, AOKI J,et al. Large
deep white matter lesions may predict futile re-
canalization in endovascular therapy for acute
ischemic stroke[ J]. Interv Neurol,2015,3(1):
48-55.

PANNI P,GORY B,XIE Y,et al. Acute stroke
with large ischemic core treated by thrombec-
tomy[J]. Stroke.2019.50(5);1164-1171.
WARACH S. Patients with large brain infarcts
might also benefit from thrombectomy [ ] ].
Lancet Neurol,2019,18(1) :22-23.
LESLIE-MAZWI T M, HAMILTON S, MLY-
NA SH M, et al. DEFUSE 3 non-DAWN pa-
tients[ J]. Stroke,2019,50(3) :618-625.
KAWIORSKI M M, MARTINEZ-SANCHEZ
P.GARCIA-PASTOR A.et al. Alberta stroke
program early CT score applied to CT angiog-
raphy source images is a strong predictor of
futile recanalization in acute ischemic stroke
[J]. Neuroradiology,2016,58(5) :487-493.
IRAE 2 S L A 2Pk A v AL B RS
607 AR HE T 5 B2 e -5 M4 3 3 00 S A0 20 A0
RYEWFFE LT ] R 3 P 0 1% 2020, 11 (1) 971-
974,

NIE X,PU Y,ZHANG Z,et al. Futile recanali-
zation after endovascular therapy in acute is-
chemic stroke[ ] ]. Biomed Res Int,2018,2018:
5879548.

JEL UL o B R, X0 Bt S e e A A R R R
PEPR oK | I 78 S o 1 T R L S
AR S M F 5 ). 5 T i il ot 47 o A% A
2021,29(6) :51-56.

(Wi H 387 :2022-04-21 &[] H #7:2022-08-25)





