[bookmark: _Hlk158314575]Supplemental Table 1. Details of cases experiencing follow-up period stroke or complications after bypass surgery
	Sex/Age
	Pathology
	Main lesion location
	Presentation
	Infarction pattern
	mRS score
	Last event to the treatment period, d
	Treatment for any stroke period, d
	Treatment to the last F/U period, d
	Bypass patency at the last F/U
	Remarks

	
	
	
	
	
	Pre-op.
	Last F/U
	
	
	
	
	

	F/
49
	Occlusion
	M1o
	Infarction
	Lobar, Internal BDZ
	4
	6
	9
	55
	55
	Good
	Postoperative 2 months expired due to extensive hemorrhagic change of the ipsilateral infarcted lesiona
Delay in bypass surgery due to PCI for treating coronary heart disease

	M/
62
	Occlusion
	pICA
	Infarction
	Cortical and internal BDZ
	3
	2
	37
	150
	3112
	Poor
	Postoperative 5-month focal infarction at the left precentral gyrus

	F/
63
	Stenosis
	dICA
	Infarction
	Cortical and internal BDZ
	3
	3
	13
	0
	377
	Good/
Failureb
	Immediate postoperative bypass failure leading causing ipsilateral frontal lobe infarction

	M/
74
	Occlusion
	pICA
	Infarction
	Internal BDZ
	3
	6
	6
	1
	1521
	Good
	Postoperative 1-day ipsilateral MCA territory lobar infarction due to stress-induced cardiomyopathy
Postoperative 4 years expired due to septic shock caused by pneumonia

	M/
55e
	Occlusion
	pICA
	Infarction
	Internal BDZ
	2
	4
	26
	1685
	2789
	Good
	Postoperative 3 years of contralateral MCA territory lobar infarction

	M/
56e
	Occlusion
	pICA
	Infarction
	Internal BDZ
	2
	4
	122
	1589
	2693
	Poor
	Postoperative 3 years of ipsilateral MCA territory lobar infarction

	M/
49
	Occlusion
	pICA
	TIA
	Old infarct
	3
	2
	73
	13
	3437
	Poor
	Immediate postoperative focal infarction at the left precentral gyrus

	M/
56
	Stenosis
	dICA
	Infarction
	Cortical and internal BDZ
	3
	4
	68
	528
	4418
	Good
	Postoperative 1.5 years of ipsilateral ACA territory lobar infarction due to progression of Lt. A1 stenosis

	M/
68
	Occlusion
	pICA
	TIA
	Old infarct
	2
	3
	111
	120
	4968
	Good
	Postoperative 5 months of contralateral multifocal MCA territory infarction due to in-stent thrombosis of Rt. pICA

	M/
72
	Occlusion
	M1t
	Infarction
	Cortical BDZ
	3
	4
	1
	3
	3697
	Failure
	History of two-vessel disease (high perioperative risk group)
Aborted angioplasty and stenting 8 days before surgery
Postoperative 3 days ipsilateral MCA territorial infarction d/t hypotension d/t myocardial infarction

	M/
68
	Occlusion
	M1t
	Infarction
	Cortical and internal BDZ
	4
	3
	1
	3492
	4169
	Good
	Postoperative 10 years of contralateral focal MCA territory infarction
Postoperative 12 years expired due to PTE

	M/
45
	Stenosis
	M1o
	TIA
	Old infarct
	1
	3
	30
	2
	3252
	Good
	Postoperative 2-day contralateral PCA–MCA territorial infarction due to occlusion of the Rt. P1 segment of PCA due to stenosis

	M/
60
	Occlusion
	dICA
	Infarction
	Cortical and internal BDZ
	3
	2
	1
	150
	3256
	Good
	Postoperative 3 months of asymptomatic ipsilateral MCA territory focal infarction (incidental finding on CT)

	M/
67
	Occlusion
	dICA
	Infarction
	Cortical and internal BDZ
	4
	3
	74
	3
	3470
	Good
	Postoperative 3 days of contralateral BDZ infarction due to in-stent stenosis at Rt. dICA

	M/
58
	Occlusion
	pICA
	Infarction
	Internal BDZ
	2
	5
	63
	3
	531
	Good
	Hemodynamic insufficiency was worse on the Rt. side than the Lt. side 
Both proximal ICAs and Rt. ECA occlusion, bonnet Lt. STA
Symptoms on the Lt. side but Lt. side bypass was performed (considered to treat dominant side first would be better)
Postoperative 3 days of ipsilateral basal ganglia and contralateral MCA and ACA territorial infarction

	Abbreviations: mRS, modified Rankin Scale; pre-op., preoperative; d, day; M, male; F, female; F/U, follow-up; M1o, M1 origin; M1t, M1 trunk; BDZ, borderzone; PCI, percutaneous coronary intervention; Lt., left; Rt., right; pICA, proximal internal cerebral artery; dICA, distal internal cerebral artery; MCA, middle cerebral artery; ACA, anterior cerebral artery; PCA, posterior cerebral artery; ECA, external carotid artery; STA, superficial temporal artery; PTE, pulmonary thromboembolism; CT, computed tomography.
a Hemorrhagic transformation of preoperative infarction considered hemorrhagic stroke.
b Double-barrel bypass was performed.






Supplemental Table 2. Features with high importance values from machine learning models for poor outcome prediction
	ETCa
	RFCa
	LGBMa
	ABCa
	LRa
	DTCa

	Number of lesions with stenosis >50%
	Number of lesions with stenosis >50%
	Preoperative diameter of the STA branch
	Preoperative diameter of the STA branch
	Basal collateral
	Number of lesions with stenosis >50%

	Dyslipidemia
	Days between the first event and treatment
	Number of lesions with stenosis >50%
	Number of lesions with stenosis >50%
	Willisian collateral
	Days between the first event and last event

	Family history
	Preoperative diameter of the STA branch
	Days between the last event and treatment
	Days between the first event and treatment
	CAD
	Age

	Good preoperative mRS score 
	Days between the last event and treatment
	Days between the first event and treatment
	Days between the last event and treatment
	Bypass patency within 1 week postoperatively (good/poor)
	Arrhythmia

	Basal collateral
	Days between the first event and last event
	CAD
	Stable state after previous EVT for the main lesion
	Number of lesions with stenosis >50%
	Days between the first event and treatment

	CAD
	Preoperative diameter of the STA stump
	Preoperative diameter of the STA stump
	Age
	Good initial mRS score grade
	Basal collateral

	Willisian collateral
	BMI
	Good preoperative mRS score 
	Willisian collateral
	Bypass patency within 1 week postoperatively (good)
	Bypass patency within 1 week postoperatively (good)

	Preoperative diameter of the STA branch
	Age
	BMI
	Basal collateral
	Stable state after previous EVT for the main lesion
	BMI

	Bilateral multiple atherosclerotic lesions
	Basal collateral
	Age
	CAD
	Preoperative mRS score of 4
	Preoperative diameter of the STA branch

	Single atherosclerotic lesion
	Bilateral multiple atherosclerotic lesions
	Previous history of stroke
	Borderzone infarction pattern
	Initial mRS score of 1
	Former smoker

	Abbreviations: ETC, Extra Trees Classifier; RFC, Random Forest Classifier; LGBM, Light Gradient Boosting Machine; ABC, Ada Boost Classifier; LR, logistic regression; DTC, Decision Tree Classifier; STA, superficial temporal artery; CAD, coronary artery disease; mRS, modified Rankin Scale; EVT, endovascular treatment; BMI, body mass index.
a The Pycaret library (version 3.1.0) was used. Random oversampling was used to overcome the problem of using imbalanced data. 





Supplemental Table 3. Subgroup analysis for poor outcomesa
	Variable
	No./total (%)
	p value

	Age groupb
	
	0.319

	    <50
	3/25 (12.0)
	

	    50–60
	5/51 (9.8)
	

	 >60
	7/33 (21.2)
	0.145

	      No
	8/76 (10.5)
	

	Sex
	
	1.0

	Male
	11/80 (13.8)
	

	    Female
	4/29 (13.8)
	

	Previous EVT
	
	0.069

	    Yes
	1/4 (25.0)
	

	 No
	12/99 (12.1)
	

	BMI
	
	1.0

	    <25
	6/46 (13.0)
	

	    ≥25
	9/63 (14.3)
	

	Hypertension
	
	0.182

	Yes
	14/85 (16.5)
	

	No
	1/24 (4.2)
	

	Diabetes mellitus
	
	0.167

	    Yes
	10/51 (19.6)
	

	    No
	5/58 (8.6)
	

	Dyslipidemia
	
	0.366

	 Yes
	9/50 (18.0)
	

	 No
	6/59 (10.2)
	

	CAD
	
	0.04

	 Yes
	7/25 (28.0)
	

	 No
	8/84 (9.5)
	

	Arrhythmia
	
	0.361

	 Yes
	1/3 (33.3)
	

	 No
	14/106 (13.2)
	

	Family history of stroke
	
	0.670

	 Yes
	4/38 (10.5)
	

	 No
	11/71 (15.5)
	

	Smoking
	
	0.966

	 Never
	6/42 (14.3)
	

	 Former
	2/17 (11.8)
	

	 Current
	7/50 (14.0)
	

	Previous stroke
	
	0.032

	 Yes
	5/15 (33.3)
	

	 No
	10/94 (10.6)
	

	Presentation
	
	0.855

	TIA
	3/27 (11.1)
	

	 Infarction
	12/80 (15.0)
	

	Multiple infarction
	
	0.177

	      Yes
	6/25 (24.0)
	

	    No
	6/55 (10.9)
	

	Preoperative mRS grade
	
	0.065

	Good
	5/66 (7.6)
	0.041

	    No
	10/43 (23.3)
	

	Moderate
	7/29 (24.1)
	

	  Poor
	3/14 (21.4)
	

	Preoperative NIHSS grade
	
	0.019

	    Good
	5/67 (7.5)
	0.033

	      No
	10/42 (23.8)
	

	  Moderate
	10/38 (26.3)
	

	    Severe
	0/4 (0)
	

	Pathology
	
	0.431

	    Stenosis
	3/15 (20.0)
	

	Occlusion
	12/94 (12.8)
	

	Multiple steno-occlusive lesions
	
	0.207

	    Single lesion
	0/13 (0.0)
	

	  Multiple lesions
	15/96 (15.6)
	

	      Bilateral lesions
	15/90 (16.7)
	0.585

	        No
	0/6 (0.0)
	

	Collateral status
	
	

	  Willisian collateral
	
	0.109

	      Yes
	14/82 (17.1)
	

	      No
	1/27 (3.7)
	

	  Basal collateral
	
	0.076

	      Yes
	1/32 (3.1)
	

	      No
	14/77 (18.2)
	

	  Transdural collateral
	
	0.249

	      Yes
	8/40 (20.0)
	

	      No
	7/69 (10.1)
	

	  MCA occlusion
	
	0.389

	    Yes
	3/36 (8.3)
	

	    No  
	12/73 (16.4)
	

	  ICA occlusion
	
	0.772

	    Yes
	9/58 (15.5)
	

	    No
	6/51 (11.7)
	

	Abbreviations: No., number; EVT, endovascular treatment; BMI, body mass index; CAD, coronary artery disease; TIA, transient ischemic attack; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; MCA, middle cerebral artery; ICA, internal carotid artery
a Composite of increase in follow-up mRS score due to surgery, any postoperative stroke during follow-up, and symptomatic complications within 1 year 
b Grouped as <50 years, 50–60 years, and >60 years.




