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Prognostic value of hypoperfusion intensity ratio in acute ischemic stroke with large vessel occlusion of anterior
circulation after endovascular thrombectomy

SHEN Fang, SHEN Hong-jian, ZHANG Ping, ZHU Xuan, WU Xiong-feng, XING Peng-fei, ZHANG Min-min, ZHANG Yong-wei’,
WU Tao, DENG Ben-qiang
Neurovascular Center, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[ Abstract ]  Objective To investigate the predictive value of hypoperfusion intensity ratio (HIR) on the prognosis
of patients with acute ischemic stroke with large vessel occlusion (AIS-LVO) of anterior circulation after endovascular
thrombectomy. Methods The data of anterior circulation AIS-LVO patients treated with endovascular thrombectomy in
Neurovascular Center of our hospital from Jan. to Dec. 2019 were retrospectively analyzed. The patients were divided into
good collateral circulation (HIR<<0.4) group and poor collateral circulation (HIR=0.4) group. The clinical data of the 2
groups were compared. According to the modified Rankin scale (mRS) score 90 d after operation, the patients were divided
into good prognosis (mRS score<:2) group and poor prognosis (mRS score 3-6) group. The clinical and imaging data of the 2
groups were compared. The influencing factors of the prognosis 90 d after operation were determined by multivariate logistic
regression analysis. Results Totally 120 patients were included, including 41 patients in the good collateral circulation
group and 79 in the poor collateral circulation group; and 68 in the good prognosis group and 52 in the poor prognosis

group. The patients in the poor collateral circulation group were older, and had larger core infarction volume, higher baseline
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National Institutes of Health stroke scale (NIHSS) score and lower Alberta Stroke Program early computed tomography

score (ASPECTS) compared with the patients in the good collateral circulation group, with significant differences (all

P<0.05). The patients in the poor prognosis group were older, with more females, and had higher baseline NIHSS score,

larger core infarction volume, lower ASPECTS and successful vascular recanalization rate, and higher incidence of

postoperative SICH and HIR compared with the patients in the good prognosis group, with significant differences (all P<<0.05).

Multivariate logistic regression analysis showed that age >80 years (odds ratio [OR] =2.290, 95% confidence interval [CI]
1.077-4.869, P=0.031) and HIR=0.4 (OR=2.974, 95% CI 1.060-8.342, P=0.038) were independent predictors of poor

prognosis of patients with anterior circulation AIS-LVO 90 d after endovascular thrombectomy. Conclusion HIR is a reliable

measure of collateral circulation before operation. Advanced age and HIR =0.4 are independent predictors of poor prognosis

of patients with anterior circulation AIS-LVO 90 d after endovascular thrombectomy.

[ Key words ] acute ischemic stroke; anterior circulation; large vessel occlusion; hypoperfusion intensity ratio;

endovascular treatment; thrombectomy; prognosis
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cerebral artery, MCA ) -M1 B, MCA-M2 Btilt i
1 RAPID A FAR s CTP a5 1 i 1M 7 #( cerebral
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207915, Hod 5B 42 91( 53.2% ) . 2 37 1 46.8% ),
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Tab 1 Comparison of clinical data of anterior circulation AIS-LVO patients between good

and poor collateral circulation groups

Index Good collateral circulation N=41 Poor collateral circulation N=79  Statistic P value
Age/year, xts 65.5+13.7 70.84+10.3 t=2.370 0.019
Male, n (%) 26 (63.4) 42 (53.2) r=1.155 0.283
Smoking, 1 (%) 16 (39.0) 29 (36.7) 7'=0.062 0.804
Hypertension, 7 (%) 24 (58.5) 57(72.2) 1 =2.281 0.131
Diabetes mellitus, 7 (%) 12 (29.3) 21 (26.6) 2’=0.098 0.755
Atrial fibrillation, n (%) 20 (48.8) 43 (54.4) 7=0.346 0.557
TOAST type, 1 (%) £=3.647 0302
LAA 14 (34.1) 16 (20.3)
CE 19 (46.3) 44 (55.7)
SUE 6 (14.6) 17 (21.5)
SOE 2(4.9) 2 (2.5)
Occlusion site, 7 (%) £=17.58  0.001
MCA-M2 1(2.4) 21 (26.6)
MCA-M1 28 (68.3) 27 (34.2)
ICA 7(17.1) 24 (30.4)
ICA and MCA 5(12.2) 7 (8.9)

Baseline NIHSS score, M (Q,, Q)
Vepe<so/mL, M (O;, O)

ASPECTS, M (Q,, O,) 9(7,10)

13.00 (9.50, 16.00)
0.00 (0.00, 11.00)

19.00 (16.00, 21.00)
29.00 (11.00, 65.00)
7(6,9)

Z=4.630 <<0.001
Z=5.630 <<0.001
Z=2.190 0.029

AIS-LVO: Acute ischemic stroke with large vessel occlusion; TOAST: Trial of Org 10172 in Acute Stroke Treatment; LAA: Large
artery atherosclerosis; CE: Cardioembolism; SUE: Stroke of undetermined etiology; SOE: Stroke of other determined etiology; MCA:

Middle cerebral artery; ICA: Internal carotid artery; NIHSS: National Institutes of Health stroke scale; Vigp—s0,,: Volume of cerebral

blood flow<<30% (infarction core volume); ASPECTS: Alberta Stroke Program early computed tomography score; M (Q;, Oy):

Median (lower quartile, upper quartile).
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m B, Hoh 544 6 (64.7%) . 2L 24
(353%) , ¥R (65.5£12.6) %5 52 4
g AR, Hod 5246 (46.2%) . & 28 {4
(53.8%) , FI4ERE N (73.548.8) &, HiA R
b2 BB B HIRAI TS A R4 (P<<0.001) o

515 R4, TR A K2R E BRI K,

B S AR, HEZk NIHSS VP04, O
FEARFEE K, ASPECTS %MK, L4 Al 2 -3 2R 45
i, RJG sICH kA RE G, 258 A5%01 25 S
(PH#<<0.05) . PRZH B TEM RS . Wi R sl
TS NN 72 1) s S = B S VAN (K= DTS
FEARRE A TR IR« A0 R Il bk 28 gl it
[B) L 229 22 045 P30 B (1) T 25 S ¥ e i X
(P¥>0.05) ., W#2,

®2 FWERFAMTESRARER AIS-LVO BEHIRKF LR

Tab 2 Comparison of clinical data of anterior circulation AIS-LVO patients between good and poor prognosis groups

Index Good prognosis N=68 Poor prognosis N=52 Statistic P value
Agelyear, x s 65.5+12.6 73.5+8.8 t=3.928  <<0.001
Male, n (%) 44 (64.7) 24 (46.2) £ =4.130 0.042
Smoking, 1 (%) 28 (41.2) 17 (32.7) £ =0.905 0.341
Hypertension, 7 (%) 43 (63.2) 38 (73.1) Z=1301 0.254
Diabetes mellitus, 7 (%) 19 (27.9) 14 (26.9) £=0.015 0.901
Atrial fibrillation, 7 (%) 31 (45.6) 32 (61.5) £=3.006 0.083
Baseline NTHSS score, M (Q;, Q) 14.00 (10.00, 18.00) 19.00 (17.25, 21.00) Z=4410  <0.001

Occlusion site, 7 (%) 1 =6234 0.101

MCA-M2 8 (11.8) 14 (26.9)

MCA-M1 36 (52.9) 19 (36.5)

ICA 16 (23.5) 15 (28.8)

ICA and MCA 8 (11.8) 4(7.7)
HIR, M (Q,, Q) 0.4(0.2,0.5) 0.6 (0.4,0.7) Z=4.170  <0.001
Vegs < so/mL, M (Q,, Oy) 6.00 (0.00, 19.50) 37.50 (12.25, 78.75) Z=5375  <0.001
ASPECTS, M (Q,, O,) 9(7,10) 7(5,8) Z=3.673  <0.001
Intravenous thrombolysis, # (%) 21 (30.9) 18 (34.6) 2 =0.142 0.706
Outcome

Onset-to-puncture time/min, M (Q,, Q) 219.00 (160.25,298.25)  237.50(175.00, 305.25) Z=0.731 0.465

Onset-to-recanalization time/min, M (Q,, Q) 281.50 (189.25,359.50)  275.00 (221.00, 375.00) Z=0.626 0.532

68 (100.0) 49 (94.2) £ =4.024 0.045

sICH, n (%) 0 8 (15.4) £ =11.209 0.001
AIS-LVO: Acute ischemic stroke with large vessel occlusion; NIHSS: National Institutes of Health stroke scale; MCA: Middle

cerebral artery; ICA: Internal carotid artery; HIR: Hypoperfusion intensity ratio; Vigp—sg,: Volume of cerebral blood flow<<30%

Successful recanalization, 7 (%)

(infarction core volume); ASPECTS: Alberta Stroke Program early computed tomography score; sICH: Symptomatic intracranial

hemorrhage; M (Q,, Op): Median (lower quartile, upper quartile).

23 WA AIS-LVO &% o8 WIS 75 90d 78 HE, HEfTZ N X logistic 11137007, &5 H BIR4E
J& 09 % B & logistic @ )2 541 BRI ZE S #>80 ¥ (OR=2.290, 95% CI 1.077~4.869,
ZF AR WA R I T 25N A AR i, P=0.031) . HIR=0.4 (OR=2.974, 95% CI
FLERAE IS (<65 % . 65~80 %, >80 %) . M4, 1.060~8.342, P=0.038) J& fij fif ¥ AIS-LVO f&
H ZENHSS I 43 (<10 43, 10~19 43, =20 47 ) . M N BEIEIT I 90 d TS AS K A2 7 350 [H]
HR (<04, =04) . Z.OMBIEAR (<70mL, = 2, WP, B4 NIHSS . LR
70 mL) . ASPECTS (<64r. =64y) . I4 &  ASPECTS. M4 MINAE ., AR5 &4 sSICH #AS &

G, ARJFEE KA SICH, UEERE WS ZmE R,
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IEW] HIR 5 RTEFR AIS-LVO 3% 1ML 45 N U 1697
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ARFTVPAG I SZ G DL 145 P BURSIR Y7 Y735 %
TG L TNANE . AR 2 AE R IEAh 45 SR i
TEH BEMM A NI VRY T AR 25 W R, FA T AR
(YRYT B/ FREFE dr i DI RE TS o ARBIFSE AN
T K 9% B RS ik 2 fil st ] <6 h %) AIS-LVO 3,
T 495 6~24 h ) H 3 HIR X3 (8 500 4 (47
NI, T B 2 BIERITIE T AR

AWFIEEERFRH, FIRE TR AIS-LVO
BE A NBUEIAYT G 90 d WG R EZRZE, £
% logistic [71 543 B i 7~ i %2 1 A4 N BUR VR 7 J5
TG AR KB G N2 . BUG N R4 A%
TS RArd, 80 %L R N IbEm. mikk
AIS-LVO & FARHE LA U VR Y7 3R 25,
R RS 452 o R 3 WY A 20 [ 1 A B 2 P
REJ TG FE LR T, F18>80 & 416t
P A A5 v BB A T T R AR A T AR I <<80 &/ 4
(44.1% vs 62.4%, P=0.047) ' 5XTTHE 5 Eik
BE AP Z | INHSURFEIE R O 2E
KRR

EAS IR, A ZE M S 06 28 R 4721 A
W SZ AT ERAS B4R 0 LA PR 2 7 25 S A G0t
S S, SR FROR KZH MCA-M2 BEH ZE 10 F
17 26.6% (21/79) , TS 63 R4 2.4%
(1/41) , Uil P ZE M A5 A7 T fiE 5 HIR A5G,
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B IMAEE AR R, R A A 2R A TR
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HRAE HIR (2 X, Bt 145 A ZE I R 14 T, >
10 s AT S VAT i 254 K, HIR BEZ 345, bk,
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