Supplementary Information
Analytical Validation
Methods
To ensure the technical accuracy of StrokeVista before clinical validation, analytical validation was performed using the digital phantom dataset established by Kudo et al. [51]. This digital phantom has been widely used to evaluate the performance of CTP analysis software [52, 53]. The dataset is based on widely accepted tracer kinetic theory and includes ground-truth values for cerebral blood flow (CBF), cerebral blood volume (CBV), mean transit time (MTT), and time to maximum (Tmax).

Validation Range and Performance Metrics
Validation was performed using CBV, CBF, MTT, and Tmax as evaluation metrics to assess whether StrokeVista achieved ≥90% agreement with the RAPID results. The validation range and acceptance criteria for each parameter are presented in Table S1. Validation ranges were established on the basis of clinically relevant perfusion parameter ranges, ensuring coverage of the full spectrum from normal to severely ischemic brain tissue [18].

Analytical Validation Results
StrokeVista achieved 100% agreement with the RAPID success criteria for MTT, CBF, and CBV and 99.07% agreement for Tmax, meeting all validation acceptance criteria (Table S2). Therefore, StrokeVista demonstrates high accuracy and reliability in processing CTP images and generating precise perfusion parameters [54].

Bland–Altman Analysis of Agreement Between RAPID and StrokeVista CTP Parameters
Mean differences were minimal and nonsignificant for all parameters (Tmax: 2.03 mL, P = 0.28; core volume: 0.88 mL, P = 0.07; mismatch volume: 1.15 mL, P = 0.53), indicating no systematic bias (Table S3). More than 90% of all measurements fell within the limits of agreement for all parameters (Tmax: 91.8%, core volume: 93.8%, and mismatch volume: 91.4%). Weak to moderate positive correlations between differences and mean values (r = 0.32–0.57) revealed proportional bias, with slightly larger differences at higher measurement ranges; this is a common phenomenon in perfusion imaging, and it did not affect clinical decision concordance (overall agreement: 97.4%).

Detailed Analysis of Discordant Decision Cases
Overall Characteristics and Clinical Presentation
The analysis revealed eight discordant cases (Table S4), representing 2.6% of the total sample. Three of these cases comprised positive RAPID and negative StrokeVista decisions, and the other five cases comprised the opposite decision pattern. All discordant cases involved large vessel occlusion , with middle cerebral artery first segment occlusion being the most common concern (50%), followed by internal carotid artery (37.5%) and basilar or vertebral artery (12.5%) occlusions. Stroke severity in the cases comprising positive RAPID and negative StrokeVista decisions was relatively homogeneous (National Institutes of Health Stroke Scale score: 15.0 ± 1.0, age: 73.3 ± 2.1 years, and onset-to-imaging time: 6.2 ± 2.6 hours) and less variable than that in cases comprising negative RAPID and positive StrokeVista decisions (National Institutes of Health Stroke Scale score: 18.6 ± 6.3, age: 75.2 ± 12.0 years, and onset-to-imaging time: 3.2 ± 2.5 hours), reflecting a broader severity spectrum and earlier presentation.

Differences in Imaging Parameters
Systematic differences in core volume measurement drove decision discordance. In RAPID+/StrokeVista− cases, StrokeVista measured larger cores than did RAPID (26.2 ± 45.3 vs. 17.7 ± 30.6 mL), yielding smaller mismatch volumes and nonrecommendation for thrombectomy. Conversely, in RAPID−/StrokeVista+ cases, RAPID measured larger cores than did StrokeVista (78.2 ± 47.3 vs. 47.6 ± 28.5 mL), leading to treatment nonrecommendation. Notably, despite these core differences, final mismatch volumes were similar in the RAPID−/StrokeVista+ cases (RAPID vs. StrokeVista: 91.4 ± 79.7 vs. 91.5 ± 83.0 mL), suggesting that systematic biases in Tmax and core measurements cancel each other out. High standard deviations in both groups reflected that parameters were near decision thresholds. Case 004, a hyperacute basilar occlusion (0.6 hours), exhibited extreme Tmax differences (RAPID vs. StrokeVista: 9 vs. 77.29 mL), possibly representing incomplete perfusion deficit establishment in the ultra-early phase.

Clinical Outcome Analysis
Clinicians did not strictly follow software recommendations: 33.3% (1/3) of all patients with RAPID+/StrokeVista− recommendations and 60.0% (3/5) of those with RAPID−/StrokeVista+ recommendations underwent thrombectomy. Overall prognosis was poor, with 87.5% patients (7/8) achieving an mRS of >4 at discharge and only 25% (2/8) achieving functional independence (mRS ≤ 2). No significant differences were noted in outcomes between the RAPID+/StrokeVista− group and the RAPID−/StrokeVista+ group (favorable outcome: 33.3% vs. 20.0%, P = 1.000; median mRS: 5 vs. 5, P = 0.634). Notably, the two cases with favorable outcomes (Cases 003 and 004; mRS ≤ 2 for both) underwent thrombectomy, with Case 004 benefiting from ultra-early treatment (0.6 hours from symptom onset).
Table S1. Performance metrics for analytical validation
	[bookmark: _bookmark57]Test parameter
	RAPID success
criteria
	Validation range
	Sample size
(N)
	Acceptance
criteria

	MTT (SNR = 5)
	Absolute error < 5.0 seconds
	3.4–12 seconds
	630
	Agreement > 90% (567)

	CBF ≤ 60 
(SNR = 5)
	Normalized CBF absolute error < 0.35
	2.5–60 mL/100g/minute
	651
	Agreement > 90% (586)

	CBF 61–87.5 
(SNR = 5)
	Normalized CBF absolute error < 0.45
	61–87.5 mL/100g/minute
	84
	Agreement > 90% (76)

	CBV (SNR = 5)
	Absolute error < 1.5%
	1.0–5.0 mL/100g
	735
	Agreement > 90% (662)

	Tmax (SNR = 5)
	Absolute error < 4.5 seconds
	1.7–12.0 seconds
	645
	Agreement > 90% (581)



Table S2. Results of analytical validation
	Test parameter
	Acceptance
criteria
	Validation results
	Actual error range
	Result

	MTT
	Agreement > 90%
	100% (630)
	-4.198 to 4.069 sec
	PASS

	CBF ≤ 60
	Agreement > 90%
	100% (651)
	-0.273 to 0.294
	PASS

	CBF 61–87.5
	Agreement > 90%
	100% (84)
	-0.098 to 0.227
	PASS

	CBV
	Agreement > 90%
	100% (735)
	-1.241 to 0.632%
	PASS

	Tmax
	Agreement > 90%
	99.07% (639)
	-6.954 to 1.331 sec
	PASS



Table S3. Bland–Altman analysis of agreement between RAPID and StrokeVista perfusion measurements
	Parameter
	Mean Diff
(mL)
	95% CI
(mL)
	Upper LoA
(mL)
	Lower LoA
(mL)
	Within LoA (%)
	Systematic
bias P
	Proportional
bias (r)
	P value

	Tmax >6 seconds
	2.03
	-1.64 to 5.70
	66.00
	-61.94
	91.8
	0.279
	0.330
	<0.001

	Core
	0.88
	-0.07 to 1.83
	17.41
	-15.65
	93.8
	0.071
	0.573
	<0.001

	Mismatch
	1.15
	-2.41 to 4.71
	63.21
	-60.91
	91.4
	0.527
	0.323
	<0.001


Diff = difference. Mean differences were assessed using paired t tests (or one-sample t tests against 0).
Systematic bias P: P value from testing whether the mean difference significantly differs from 0.
Proportional bias: Pearson correlation between differences and mean values, with significant correlation indicating increasing measurement discordance with parameter magnitude.
All mean differences were nonsignificant (P > 0.05), indicating no systematic bias. Proportional bias was detected for all parameters but did not affect clinical decision concordance (overall agreement: 97.4%, kappa: 0.93).

Table S4. Detailed characteristics of individual discordant cases
	Case
ID
	Age/
sex
	NIHSS score
	Onset-to-CT time (h)
	Vessel occlusion
location
	RAPID parameters
	StrokeVista parameters
	Actual
treatment
	mRS at discharge

	
	
	
	
	
	Tmax
(mL)
	Cor volume
(mL)
	MV
(mL)
	Tmax
(mL)
	Core volume
(mL)
	MV
(mL)
	
	

	RAPID recommended EVT, StrokeVista did not (n = 3)

	001
	75/F
	14
	8.1
	M1
	14
	0
	14
	2.6
	0
	2.6
	EVT-
	5

	002
	74/M
	15
	3.2
	M1
	196
	53
	143
	231.44
	78.51
	152.93
	EVT-
	6

	003
	71/M
	16
	7.4
	M1
	19
	0
	19
	8.75
	0
	8.75
	EVT+
	2

	Mean
	
	15.0
	6.2
	
	76.3
	17.7
	58.7
	80.9
	26.2
	54.8
	
	4.3

	±
	
	±
	±
	
	±
	±
	±
	±
	±
	±
	
	±

	SD
	
	1.0
	2.6
	
	103.7
	30.6
	73.1
	130.4
	45.3
	85.1
	
	2.1

	StrokeVista recommended EVT, RAPID did not (n = 5)

	004
	55/M
	9
	0.6
	BA/VA
	9
	0
	9
	77.29
	0
	77.29
	EVT+
	1

	005
	85/F
	26
	4.7
	ICA
	192
	94
	98
	134
	66.67
	67.33
	EVT-
	5

	006
	83/F
	21
	6.4
	ICA
	284
	126
	158
	305.36
	69.85
	235.51
	EVT+
	5

	007
	79/F
	17
	3.5
	M1
	88
	76
	12
	67.88
	43.9
	23.98
	EVT+
	4

	008
	74/M
	20
	1.0
	ICA
	275
	95
	180
	110.77
	57.6
	53.17
	EVT-
	5

	Mean
	
	18.6
	3.2
	
	169.6
	78.2
	91.4
	139.1
	47.6
	91.5
	
	4.0

	±
	
	±
	±
	
	±
	±
	±
	±
	±
	±
	
	±

	SD
	
	6.3
	2.5
	
	119.5
	47.3
	79.7
	96.6
	28.5
	83.0
	
	1.7


MV, mismatch volume; Tmax, Tmax > 6.0 seconds.
Cases are grouped by direction of discordance.
Mean values in each group are provided for comparison.

