Predictive value of thrombus volume for recanalization in stent retriever thrombectomy
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Supplementary Methods
Imaging protocol
Patients who were eligible for intravenous tissue-plasminogen activator (IV tPA) were initially
evaluated with non-contrast computed tomography (NCCT) and then with follow-up NCCT with
CT angiography (CTA) at the end of IV tPA infusion'. Patients who were eligible only for intra-
arterial reperfusion therapy (IART) initially underwent NCCT and CTA. Thus, all patients
underwent NCCT and CTA before IART.

NCCT was performed by a multidetector row CT scanner (LightSpeed Plus; GE Healthcare,
Milwaukee, WI). NCCT included thin-section (I-mm or 1.25-mm thickness) as well as
conventional 5-mm images, according to a predetermined protocol. Conventional axial 5-mm
NCCT was performed first, with the following parameters: 120 kVp; 250 mA; rotation time, 0.8
s; and FOV, 25 cm. Overall, 28-30 images were obtained per examination, according to the size
of the patient’s head. Helical 1.25-mm or 1-mm NCCT was also obtained after 5-mm CT, with
the following parameters: 120 kVp; 250 mA; rotation time, 0.8 s; pitch, 0.75; FOV, 25 cm;
matrix, 512 x 512; and pixel size, 0.49 x 0.49 mm. The scan was obtained parallel to the plane of
the inferior orbital rim to the basin and ended 7.5 cm above it in order to reduce the radiation

dose. All images obtained from 1.25-mm or I-mm NCCT were reconstructed at 0.6-mm
thickness.

Intra-arterial reperfusion therapy

IART was considered in patients who did not respond to IV tPA (Actilyse; Boehringer-Ingelheim,
Ingelheim, Germany) or in those ineligible for IV tPA but presented within 8 hours of symptom
onset. In case of posterior circulation stroke, IART was allowed up to 12 hours from symptom
onset. Stent retriever was the initial endovascular treatment modality of choice since September
2010 except for patients with occlusion of the distal intracranial artery or those with unsuitable

angioarchitecture for the approach with stent retriever.

IART procedures were performed by two interventional neuroradiologists with 10 or more years
of experience. We used an 8- to 9-F guiding catheter for anterior circulation and 6-F for posterior

circulation. Balloon guiding catheter was routinely used for anterior circulation since its



introduction from May 2013. Solitaire (ev3/Covidien, Irvine, CA, USA) was exclusively used for
stent retriever thrombectomy. The number of stent retriever passes was not specified in the
protocol. If recanalization was not achieved by stent retriever alone, other rescue treatments were
performed, which included IA urokinase infusion, aspiration using a Penumbra device,
mechanical clot disruption, and stenting. IA abciximab or tirofiban was used in case of

reocclusion.

Standardization of Hounsfield Unit (HU)

To determine the thrombus density, the HU of the culprit thrombus was standardized to the HU
value of contralateral normal M1 segment of the middle cerebral artery: corrected HU of the
thrombus (HU orrected = mean HUcongratateral % [HU psitateral / HU contratateral]). For occlusions other than
middle cerebral artery (MCA), the HU of the normal left M1 segment was used for

standardization, because the HUs of the normal basilar artery and MCA are well correlated”.
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Supplemtary Table

Supplementary Table S1. Univariable multinomial logistic regression analysis for the

number of stent retriever passes.

First-pass recanalization

2- or 3-Pass recanalization

>4-Pass recanalization

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Age, per 1 year 0.98 (0.94-1.02) 0.292 1.00(0.95-1.04) 0.892 0.97(0.92-1.02)  0.210
Sex, men 1.03(0.43-2.47) 0945 1.42(0.55-3.65) 0.472 1.85(0.62-5.46) 0.268
Hypertension 0.51 (0.18-1.43)  0.200 0.76 (0.25-2.35)  0.632  0.67 (0.19-2.35)  0.532
Diabetes 1.06 (0.42-2.71)  0.899 0.76 (0.27-2.17)  0.613  1.48(0.48-4.55)  0.492
Smoking 2.33(0.48-11.4) 0.296 1.39(0.24-8.10) 0.718 5.25(0.98-28.2)  0.053
Hypercholesterolemia 1.48 (0.48-4.50) 0.493 0.78 (0.21-2.84) 0.704  0.66 (0.14-3.07)  0.591
Initial NIHSS score 0.91 (0.84-0.99)  0.024 0.96 (0.88-1.04)  0.331  1.01(0.92-1.11)  0.857
Atrial fibrillation 0.80 (0.32-1.98)  0.628  1.09 (0.40-2.95) 0.865 0.79 (0.26-2.40)  0.676
Occlusion sites

Internal carotid artery Reference Reference Reference

Middle cerebral artery 1.02(0.32-3.24) 0979 2.37(0.80-6.98) 0.117 2.37(0.87-6.42) 0.110

Posterior circulation 0.66 (0.12-3.50)  0.625 1.10(0.24-4.96) 0.901 1.61(0.43-5.99) 0.475
Use of intravenous tPA 1.65 (0.66-4.15) 0.286 1.76 (0.65-4.74) 0.264 0.86(0.27-2.80)  0.808
Use of BGC 3.17 (1.26-7.99)  0.014 3.09(1.14-8.33)  0.026  1.48(0.48-4.55)  0.492
Size of stent retriever

4/15 0.41 (0.02-6.78)  0.533  0.68(0.04-11.3)  0.785 2.70(0.23-31.9)  0.430

4/20 Reference

6/30 0.41(0.02-6.79)  0.533  1.35(0.12-15.7)  0.810  4.05(0.39-41.9)  0.240
Time from onset to 0.98 (0.96-1.01) 0.116  0.99(0.97-1.02) 0.666  0.99 (0.96-1.02)  0.427
puncture, per 10 minutes
Thrombus density, per 1 0.99 (0.95-1.04) 0.701  0.96 (0.90-1.01)  0.110  0.99 (0.93-1.04)  0.647
corrected HU
Thrombus volume, per 10 0.93 (0.89-0.97)  0.002  0.98 (0.94-1.02) 0.237  0.99(0.95-1.04)  0.709

3
mm

Odds ratio was calculated over no recanalization group. OR, odds ratio; CI, confidence interval;

NIHSS, National Institutes of Health Stroke Scale; tPA, tissue plasminogen activator; BGC,



balloon guiding catheter; HU, Hounsfield unit.



