
of July 26, 2025.
This information is current as

of Acute Ischemic Stroke
Rapid.AI and Viz.ai software in the Evaluation 
A Comparison of CT Perfusion Output of

Khalil and Mohamad Ezzeldin
Nejad, Rene Silva, Yazan Diya Abualnadi, Zorain Mustafa
Anita Datta, Rime Ezzeldin, Zuhair Ali, Tunmi Anwoju, Layla 
Saif Bushnaq, Ameer E. Hassan, Adam Delora, Ali Kerro,

http://www.ajnr.org/content/early/2024/02/13/ajnr.A8196
 published online 12 February 2024AJNR Am J Neuroradiol 

http://www.ajnr.org/cgi/adclick/?ad=57967&adclick=true&url=https%3A%2F%2Fmrkt.us-marketing.fresenius-kabi.com%2Fajn1872x240_july2025
http://www.ajnr.org/content/early/2024/02/13/ajnr.A8196


Published as a preprint [DATE] 

1 AJNR Am J Neuroradiol X:Y  MMM YYYY  www.ajnr.org    # 

Copyright 2024 by American Society of Neuroradiology. 

 1 

ORIGINAL RESEARCH 

Neurovascular/Stroke Imaging 

 

A Comparison of CT Perfusion Output of Rapid.AI and 2 

Viz.ai software in the Evaluation of Acute Ischemic 3 

Stroke  4 

Saif Bushnaq, Ameer E. Hassan, Adam Delora, Ali Kerro, Anita Datta, Rime Ezzeldin, Zuhair Ali, Tunmi Anwoju, Layla Nejad, Rene 5 

Silva, Yazan Diya Abualnadi, Zorain Mustafa Khalil, Mohamad Ezzeldin. 6 
 7 

 ABSTRACT 

BACKGROUND AND PURPOSE: Automated CT Perfusion post-processing packages have been developed for managing acute ischemic 

stroke (AIS). These packages identify the volume of the ischemic core and penumbra by using advanced image processing techniques. 

This study aims to investigate the agreement of decision-making rules and output values derived from RapidAI and Viz.ai software 

packages in early and late time windows and to identify predictors of inadequate quality CT perfusion (CTP) studies. 

MATERIALS AND METHODS: 129 AIS patients who had CTP performed upon presentation were analyzed. Imaging data were processed 

by two software packages: RapidAI and Viz.ai. Volumetric outputs were compared between packages by performing Spearman rank-

order correlation and Wilcoxon signed-rank tests with sub-analysis performed at early (<6 hours) and extended (>6 hours) time 

windows. The concordance of selecting patients based on DAWN and DEFUSE3 eligibility criteria was assessed using Mcnemar test. 

RESULTS: 108 out of 129 patients were found to have adequate quality studies. Spearman rank-order correlation coefficients were 

calculated on Tmax >6s volume, Tmax >10s volume, CBF <30% volume, Mismatch Volume, and Mismatch Ratio, between both software 

packages with correlation coefficients of 0.82, 0.65, 0.77, 0.78, 0.59 respectively. The Wilcoxon Signed-Rank Test was also performed 

on Tmax >6s volume, Tmax >10s volume, CBF <30% volume, Mismatch Volume, and Mismatch Ratio with P-Values of 0.30, 0.016, 

<0.001, 0.03, <0.001 respectively. In a one-sided test, CBF <30% was greater in Viz.ai (p<0.001). Although this resulted in statistically 

significant differences, it did not cause clinically significant differences when applied to the DAWN and DEFUSE 3 criteria. Lower 

ejection fraction (EF) predicted an inadequate study in both software packages (P = 0.018; 95% CI: 0.01, 0.113) and (P = 0.024; 95% 

CI: 0.008, 0.109); for RapidAI and Viz.ai, respectively. In Viz.ai, the presence of a clip, coil, or other metal predicted an inadequate 

study (P = 0.042; 95% CI: -3.225, -0.057). 

CONCLUSIONS: Viz.ai predicted higher ischemic core volumes than RapidAI. Viz.ai predicted lower combined core and penumbra 

values than RapidAI at lower volumes and higher estimates than RapidAI at higher volumes. Clinicians should be cautious when using 

different software packages for clinical decision-making. 
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INTRODUCTION 9 

Large vessel occlusion (LVO) strokes of the anterior circulation contribute disproportionately to stroke-related dependence and mortality1. 10 

Mechanical thrombectomy is cost-effective and substantially reduces LVO stroke disability2-4. Delayed reperfusion leads to worse 11 

outcomes.  Therefore, accurate and timely LVO identification and endovascular team notification are critical to maximizing the benefit of 12 

proven reperfusion therapies5-6. The use of advanced neuroimaging has been endorsed by the American Heart Association (AHA) 13 

guidelines after the positive results of DAWN (Diffusion Weighted Imaging DWI or Computerized Tomography Perfusion CTP 14 

Assessment With Clinical Mismatch in the Triage of Wake Up and Late Presenting Strokes Undergoing Neurointervention) and DEFUSE-15 

3 (Endovascular Therapy Following Imaging Evaluation for Ischemic Stroke 3) in well-selected patients beyond 6 hours of onset of 16 

ischemic stroke symptoms7-9. These two trials were based on automated post-processing results derived from the RapidAI software package 17 

(iSchemaView, Menlo Park, CA, USA) to triage patients and proved beneficial for patients with perfusion mismatch. Advances in image 18 

 Published February 13, 2024 as 10.3174/ajnr.A8196

 Copyright 2024 by American Society of Neuroradiology.

http://www.ajnr.org/


2 Firstauthorlastname  MMM YYYY  www.ajnr.org 

analysis software and Artificial Intelligence (AI) technology have facilitated the development of automated infarct core analysis and LVO 1 

detection10-12. The role of CT perfusion (CTP) is to differentiate between irreversibly infarcted (unsalvageable ischemic core) and areas of 2 

potentially salvageable (penumbral) tissues. The brain is repeatedly scanned during the intravenous infusion of iodinated contrast media 3 

to create an attenuation-time curve. Perfusion measurements can then be calculated, such as relative cerebral blood volume (rCBV), relative 4 

cerebral blood flow (rCBF), mean transit time (MTT), and time to maximum peak (Tmax). These are then displayed on a brain map with 5 

color scales. Multiple software packages are currently available, and they differ in how the perfusion maps are calculated, which can result 6 

in lesion volume variability13. RapidAI utilizes a Fourier Transform deconvolution algorithm14,15. In our literature search, we did not find 7 

any reference to the implementation details of the Viz.ai algorithm. In this study, we assess the outcomes of the two most commonly 8 

available commercial automated packages: RapidAI and Viz.ai. We also compared the difference between these 2 software packages in 9 

triaging patients for endovascular treatment (EVT) by DAWN or DEFUSE-3 criteria.  10 

MATERIALS AND METHODS 11 

This was a multicenter retrospective study. We reviewed 1025 AIS patients admitted to three comprehensive stroke centers in Texas. We 12 

excluded patients who did not have both RapidAI and Viz.ai perfusion maps. We then excluded any patients without LVO, resulting in 13 

129 patients from (HCA Houston Healthcare Kingwood (n=60, 46.51%), HCA Houston Healthcare Northwest (n=24, 18.60%), and Valley 14 

Baptist Medical Center Harlingen (n=45, 34.88%)) between October 2020 and August 2023 (Figure 1). We analyzed clinical and 15 

radiological data, including patient gender, age, ethnicity, vascular risk factors, National Institute of Health Stroke Scale (NIHSS), and 16 

intracranial atherosclerosis. We also collected CT perfusion outcome maps. We included patients who met the following criteria: (1) CTP 17 

performed on arrival at the comprehensive stroke center within the early (< 6 hours) or late (≥ 6 hours) from the last known well (LKW), 18 

(2) age ≥ 18 years, (2) NIHSS > 6, and (3) AIS caused by intracranial large artery occlusion. The software packages used in these hospitals 19 

during the study period were: RapidAI (RapidAI-IschemaView, version 5.2.2) and Viz CTP (Viz.ai, version 1.11). These software 20 

packages create threshold-based outputs for relative cerebral blood flow (rCBF), relative cerebral blood volume (rCBV), and time to 21 

maximum of the residue function (Tmax). Pre-procedural predicted Infarct Core Volume (ICV) was calculated based on the rCBF < 30% 22 

threshold, and hypoperfused tissue was calculated based on Tmax greater than 6 seconds (Tmax > 6s)16. We have compared the perfusion 23 

map results from RapidAI and Viz.ai, and the agreement between both software packages at different time windows using the Spearman 24 

Rank-Order correlation coefficient and the Wilcoxon Signed-Rank test. The magnitude of agreement was classified according to the 25 

following values: from 0.0 to 0.20 indicating poor agreement; 0.21 to 0.40 indicating fair agreement; 0.41 to 0.60 indicating moderate 26 

agreement; 0.61 to 0.80 indicating substantial agreement; and 0.81 to 1.0 indicating excellent agreement17. Statistical analysis was 27 

performed using (Scipy Stats 1.9.1)18. The data supporting this study's findings are available from the corresponding author upon 28 

reasonable request. 29 

RESULTS 30 

A total of 129 patients were included in the analysis. Out of 129 cases, 62 patients presented in the early time window. NIHSS on arrival 31 

was available in all patients (mean =16). 117 out of 129 had transthoracic echo with an ejection fraction (EF) documented. Nine patients 32 

had posterior circulation strokes. Summary statistics related to sex, race, age, comorbidities, smoking status, and features extracted from 33 

imaging are shown in Table 1. Viz.ai determined that 115 of the 129 studies were adequate for evaluation. RapidAI determined that 118 34 

of the studies were adequate for evaluation. For the adequate studies, Spearman rank-order correlation coefficients were calculated for 35 

Tmax >6s volume, Tmax >10s volume, CBF <30% volume, Mismatch Volume, and Mismatch Ratio were all found to be concordant 36 

between both software packages of 0.82, 0.65, 0.77, 0.78, 0.59 respectively. The correlation coefficients at extended time windows remain 37 

significant at 0.88, 0.61, 0.7, 0.87, 0.80 for ≥ 6 hours and 0.74, 0.63, 0.83, 0.69, 0.78 for < 6 hours respectively (Tables 2A, 2B, 2C). A 38 

two-sided Wilcoxon Signed-Rank Test was also performed on Tmax >6s volume, Tmax >10s volume, CBF <30% volume, Mismatch 39 

Volume and, Mismatch Ratio with p-values of 0.306, 0.016, <0.001, 0.03, <0.001. There was a statistically significant difference in CBF 40 

<30% Volume at <6 hours (p<0.001) and >6 hours (p=0.007) between RapidAI and Viz.ai. We also performed a sub-analysis using the 41 

median as a cutoff and directional Wilcoxon signed-rank tests. This showed that Tmax >6s Viz.ai predicted lower values than RapidAI at 42 

volumes lower than the median (Tmax >6s < 78.5 mL, p<0.001), but at high volumes, Viz.ai predicted higher values than RapidAI at 43 

volumes higher than the median (Tmax >6s > 78.5 mL, p=0.029). In contrast, for CBF <30%, Viz.ai predicted greater irreversible ischemic 44 

core volumes at volumes above (CBF<30% < 9.5 mL, p=0.002) and below the median (CBF<30% > 9.5 mL, p<0.001).  45 

Plots of the values and the lines of best fit are shown in Figures 2-5. We also ran a logistic regression on RapidAI and Viz.ai on whether 46 

or not the study was determined to be inadequate for analysis. The variance inflation factor was calculated for each variable to look for 47 

violations in the multicollinearity assumption of the logistic regression. Decreased EF predicted an inadequate study in Viz.ai (p=0.024) 48 

and RapidAI (p=0.018). Also, in Viz.ai, there were no intracranial hemorrhages in the dataset to determine how that would impact study 49 

adequacy. There were 11 total studies with a clip, coil, or other metal, and 4 of these studies were marked as inadequate by Viz.ai, and 50 

none of them were marked as inadequate by RapidAI. Statistically, in Viz.ai the presence of a clip, coil, or other metal predicted an 51 

inadequate study (p=0.042). In contrast, in RapidAI, all studies with clip, coil, or other metal were adequate (Table 3). We could not run 52 

a model with perfect separation, which was not included in the logistic regression with RapidAI. Additionally, we applied the DAWN and 53 

DEFUSE3 criteria to the 35 eligible patients and performed a Mcnemar test on the confusion matrix. There was no significant statistical 54 

difference in triaging patients to thrombectomy intervention based on the DAWN and DEFUSE-3 eligibility criteria, as shown in Figure 55 

6. Eligibility criteria are shown in Table 4. We have calculated the mean of the difference between the Tmax >6s and CBF <30% volumes 56 

and found that the mean of the absolute value of the differences was 32.36 mL and 9.5 mL, respectively. We partitioned the data because 57 

our clinicians reported a larger discrepancy between the software packages with larger infarct core and penumbra values. For Tmax >6s, 58 

the mean absolute value of the difference was 16.81+/-15.65mL when volumes were less than the median of 78.5 and 38.40+/-38.47mL 59 

when the volumes were greater. For CBF <30%, the mean absolute difference was 1.8+/-2.3mL when volumes were less than the median 60 
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of 9.5 and 15.07+/-13.28mL when the volumes were greater. Additionally, we calculated the mean and standard deviation of the absolute 1 

difference between the volumes of Viz.ai and RapidAI. In patients when the LKW was >6 hours, the mean absolute difference of Tmax 2 

>6s was 34.05+/-35.08mL, and CBF <30% was 10.35+/-11.37mL. For patients with LKW <6 hours, the mean absolute difference of Tmax 3 

>6s was 33.00+/-40.06mL, and CBF <30% was 8.84+/-12.79mL. 4 

DISCUSSION 5 

Computed tomography perfusion imaging has become an important tool for triaging AIS patients and determining the need for 6 

recanalization. Automated imaging analyses are increasingly used as selection tools for the endovascular treatment (EVT) of LVO in the 7 

6-to-24-hour time window. RapidAI software has been widely used in several large trials to estimate the volumes of ischemic core and 8 

perfusion lesions, with several guidelines relying on these trials7-10. We compared RapidAI and Viz.ai software packages directly on the 9 

same image set to determine agreement with commonly used perfusion map parameters, predictors of poor quality CT perfusion studies, 10 

and differences between RapidAI and Viz.ai on selecting LVO stroke patients based on DAWN or DEFUSE-3 criteria. 11 

RapidAI CTP and Viz.ai CTP software packages were highly correlated with correlation coefficients of 0.82 and 0.77, respectively, 12 

but produced statistically significantly different irreversibly ischemic cores (p<0.001). This correlation remained significant in different 13 

time windows from the last known well. The software packages were highly correlated at an early time window (<6 hours), with Tmax>6 14 

(correlation coefficient 0.86) and CBF <30% (correlation coefficient 0.71). There was also excellent correlation at an extended time 15 

window (> 6 hours) for Tmax>6 (correlation coefficient 0.87) and substantial for CBF <30% (correlation coefficient 0.87), but the 16 

estimates of the ischemic core were statistically significantly different by Wilcoxon Signed-Rank matched pairs test. This highlights that 17 

values can be correlated but different. For Tmax >6s, Viz.ai showed statistically significantly lower values than RapidAI at volumes lower 18 

than the median (p<0.001). In contrast, at volumes of TMax >6s higher than the median of 78.5mLs, Viz.ai predicted higher values than 19 

RapidAI (p=0.029). We have also shown that Viz.ai consistently predicts higher irreversibly infarcted core (CBF<30%) than RapidAI. 20 

The software differed by increased volumes at larger penumbra and core infarct values. It is also important to note that the linear regression 21 

used to create the line of the Tmax >6s plot had an intercept of 39 and a slope of 0.614. This indicates that RapidAI had larger predictions 22 

at lower volumes, and Viz.ai had larger values at larger volumes, consistent with the sub-analysis performed with the Wilcoxon Signed-23 

Rank Test. This asymmetry in predictions may indicate that the core and penumbra are not accurate from one or either software. In future 24 

studies, we will examine how this impacts the final infarct volumes on MRI DWI sequences after thrombectomy. Our study illustrates that 25 

in clinical practice, RapidAI and Viz.ai software produce statistically significantly different but highly correlated perfusion maps, and 26 

differences in volumes that are produced do not significantly change which patients are selected for thrombectomy based on the predicted 27 

infarct core and penumbra volumes in the DAWN and DEFUSE-3 criteria. With the rise of large core infarct trials, the DAWN and 28 

DEFUSE-3 criteria are being used less in clinical practice, and the situations in which clinicians decide to use CT Perfusion are evolving19-29 
20. With CT Perfusion being applied in different clinical scenarios, it is incredibly important that physicians understand that using different 30 

software packages may produce different results that can impact their decisions. 31 

A recently published study21 reviewed 242 patients with anterior circulation large vessel occlusion and compared pre-procedure 32 

prediction of final infarct volumes. They have used RapidAI version 4.5.0 (RapidAI-iSchemaView, Menlo Park, CA) to analyze CTP 33 

maps upon patient presentation. Then, Viz CTP version 1.3 (Viz.ai, Palo Alto, CA) automated software package was retrospectively 34 

applied to patients with ICA or MCA M1 occlusions. The median time from LKW to CTP time was 402 (IQR = 181–790) minutes. Similar 35 

to our findings, this study revealed that RapidAI and Viz.ai had excellent correlation for Tmax>6 (correlation coefficient 0.81) and 36 

substantial correlation for CBF <30% (correlation coefficient 0.76), but the study did not look directly at differences in volumes. Our study 37 

is unique because RapidAI and Viz.ai were mostly run concurrently with some images run after image collection to augment our sample 38 

size. Running the software packages concurrently provides a real-world comparison of the two software packages with their competing 39 

versions and gives insight to hospitals looking to adopt these packages. Performing a study at the same time period across several hospitals, 40 

and using competing versions increases the external validity of our study and limits the bias that can be introduced by running different 41 

versions at different points in time. Also, we included LVOs in MCA M1, MCA M2, and ACA as well as posterior circulation. We included 42 

ultra-early window patients presenting within 3 hours from the onset of symptoms and patients with unknown LKW. Median LKW to 43 

CTP time was 300 (IQR=142.5-607.5) minutes.  44 

Our Wilcoxon Signed Rank Tests showed that Viz.ai consistently predicts larger core infarcts than RapidAI at all volumes and 45 

timeframes. Overestimation of the infarct core is well described in the literature and is considered a critical pitfall of CTP in patients 46 

presenting in the early time window22. Clinicians should be aware of this ghost infarct core (defined as initial core minus final infarct >10 47 

mL) and exercise caution. We could not find a clear difference in predictions of the irreversibly ischemic core infarct when patients had 48 

CT Perfusion performed <6 hours and in >6 hours by either software package. 49 

The estimation of the ischemic core volume and tissue at risk (penumbra) is an important step in the evaluation and triaging of patients 50 

with LVO. In a subgroup of our cohort (35 patients out of 129); we evaluated the performance of RapidAI and Viz.ai software packages 51 

in triaging patients with LVO based on DAWN and DEFUSE-3 selection criteria. Clinical and or neuroimaging eligibility criteria included 52 

in DAWN and DEFUSE-3 were applied for individual patient triaging to determine the concordance of treatment decisions based on these 53 

two software packages. Specifically, mismatched profiles and mismatched volumes were calculated accordingly using volumetric results. 54 

Then eligibility for mechanical thrombectomy was derived from each package for individual AIS patients, and the agreement of patient 55 

triage was measured (represented on the confusion matrix). We performed a Mcnemar test on the confusion matrix and found that there 56 

was no significant difference between triage classification based on DAWN criteria (p=1.00) which suggests that clinicians can use either 57 

software to triage LVO patients for the extended time window. This is consistent with a recent study from the University of Cincinnati 58 

that analyzed 54 patients in which the authors found no difference in the final decision to proceed with EVT using either software when 59 

both DEFUSE-3 and DAWN criteria were considered23. Another recent study compared RapidAI and RealNow software packages, and a 60 

diagnostic agreement based on DEFUSE-3 criteria was analyzed in a subgroup of patients. Concordance on triaging agreement was found 61 
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in 16/19 (84%) cases in subgroups with package-A-based ICV > 70mL, and 143/155 cases (92%) in the subgroup with ICV < 70mL. A 1 

subgroup with a large ischemic core, or core below 70mL led to discordance in mismatched profiles, which affected patient selection for 2 

mechanical thrombectomy24. 3 

Finally, we evaluated the factors that contributed to inadequate interpretation by the software packages. In both RapidAI and Viz.ai, 4 

we found that lower EF led to inadequate study (P = 0.018; 95% CI: 0.01, 0.113) and (P = 0.024; 95% CI: 0.008, 0.109); for RapidAI and 5 

Viz.ai respectively. To our knowledge, our study is the first to reveal this finding. A recent study evaluated CTA in 47 LVO patients and 6 

found low EF was a predictor for incorrect identification of LVO in both RapidAI and Viz.ai software packages25.  A study that evaluated 7 

contrast curve truncation in CTP protocols found that reduced left ventricle EF and hypertension resulted in the truncation of CTP data 8 

and a lower quality study26. In our study, there were no intracranial hemorrhages in the dataset to determine how that would impact study 9 

adequacy. In Viz.ai software, we found that the presence of a clip, coil, or other metal predicted an inadequate study (P = 0.042; 95% CI: 10 

-3.225, -0.057), but the software only labeled 4/11 of the studies as inadequate. This is likely because the software has a step during 11 

preprocessing that detects images with metal and removes those images. This indicates that the software's metal detection algorithm could 12 

detect some of the metal. RapidAI has included the feature in a future version but was not available to us at the time of this publication. 13 

There are several limitations in our study worth mentioning. This is a retrospective study design with an inherent risk of bias. However, 14 

the data is from three high-volume comprehensive stroke centers, and automated perfusion images were performed during an overlap 15 

period on the same patient population using RapidAI and Viz.ai.  Secondly, we did not collect data on the brands of CT scanners used to 16 

obtain the images. The CTP acquisition protocol (slice thickness and collimator) information was not collected. Looking at final infarct 17 

volumes on MRI diffusion-weighted imaging is outside the scope of this study, but in a future study, we will certainly make volume 18 

measurements of this MRI diffusion-weighted imaging after thrombectomy and compare this volume to the CT Perfusion CBF <30% 19 

prediction of the irreversibly ischemic core. Our goal was to determine if there was a difference between the output of these two software 20 

packages to determine if clinicians could use this data to make similar conclusions, and we have found that Viz.ai produces higher values 21 

than RapidAI. In a future study, we will compare CBF and the final infarct volume and look at how the CT Perfusion maps may predict 22 

poor thrombectomy outcomes.  23 

CONCLUSIONS 24 

Viz.ai produced consistently higher predictions of irreversibly ischemic core infarct volumes than RapidAI. Viz.ai predicted lower 25 

combined core and penumbra values than RapidAI at lower volumes and predicted higher combined core and penumbra estimates than 26 

RapidAI at higher volumes. Users should be cautious of these differences in triaging patients for mechanical thrombectomy. Studies 27 

flagged as inadequate by Viz.ai and RapidAI were predicted by lower EF, and Viz.ai detected the presence of metal in some studies and 28 

marked them as inadequate.  29 
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TABLES 1 

Table 1: Descriptive statistics of study population (N=129) 2 

Legend: This table summarizes the study population with Sex, Race, medical comorbidities, smoking status, intracranial 3 

hemorrhage, presence of coil, clip or other metal. 4 

 5 

Summary Statistics Sample Size % 

Sex 
  

Female 69 53.5 

Male 60 46.5 

Race 
  

Hispanic 47 36.4 

White 44 34.1 

Black 28 21.7 

Other 10 7.8 

Comorbidities 
  

Diabetes 49 38.0 

HTN 101 78.3 

HLD 56 43.4 

CHF 20 15.5 

Prior Stroke 24 18.6 

Smoker 
  

Never 94 72.9 

Current 29 22.5 

Former 6 4.7 

Clip, Coil or other Metal 11 8.5 

ICH 0 0 

LVO 129 100.0 

  6 

http://www.ajnr.org/


AJNR Am J Neuroradiol X:Y  MMM YYYY  www.ajnr.org 7 

 

Table 2A: RapidAI and Viz.ai Correlation Coefficients and Wilcoxon Signed-Rank Test for software packages output for all Output. 1 

Legend: This table includes test statistic values and p-values for the output of RapidAI and Viz.ai. We calculated Spearman Rank 2 

Order correlation coefficients and Wilcoxon Signed-Rank matched pairs test. 3 

 4 

Viz Rapid Correlation Spearman Rank-Order correlation 

coefficient (95% CI), all time windows 

P 

value 

Wilcoxon Signed-

Rank Test 

Wilcoxon Signed-

Rank Test P Value 

Tmax >4s volume 0.666 (0.546,0.76) <0.001 1484 <0.001 

Tmax >6s volume 0.823 (0.751,0.876) <0.001 2511 0.306 

Tmax >8s volume 0.764 (0.672,0.833) <0.001 2113 0.117 

Tmax >10s volume 0.65 (0.526,0.747) <0.001 1446.5 0.016 

CBF <20% volume 0.665 (0.545,0.759) <0.001 101 <0.001 

CBF <30% volume 0.771 (0.681,0.838) <0.001 636 <0.001 

CBF <34% volume 0.823 (0.75,0.876) <0.001 599.5 <0.001 

CBF <38% volume 0.819 (0.745,0.873) <0.001 865.5 <0.001 

Mismatch Volume Tmax >6s 

& Volume CBF <30% 

0.786 (0.702,0.849) <0.001 2062 0.03 

Mismatch Ratio Tmax >6s & 

Volume CBF <30% 

0.797 (0.674,0.877) <0.001 172 <0.001 
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Table 2B: RapidAI and Viz.ai Correlation Coefficients and Wilcoxon Signed-Rank Test for software packages output for time 1 

windows >6 hours. 2 

Legend: We only included the patients for which the last known well was >6 hours. This table includes test statistic values and p-3 

values for the output of RapidAI and Viz.ai. We calculated Spearman Rank Order correlation coefficients and Wilcoxon Signed-4 

Rank matched pairs test. 5 

Viz Rapid Correlation Spearman rank-order correlation 
coefficient (95% 
  CI) >6 hours 

P-

Value 

Wilcoxon Signed-

Rank Test 

Wilcoxon Signed-Rank 

Test P Value 

Tmax >6s volume 0.878 (0.78,0.934) <.001 386 0.755 

Tmax >10s volume 0.609 (0.368,0.774) <.001 255 0.145 

CBF <30% volume 0.7 (0.497,0.831) <.001 160 0.007 

Mismatch Volume Tmax >6s 
& Volume CBF 
  <30% 

0.869 (0.765,0.929) <.001 336.5 0.455 

Mismatch Ratio Tmax >6s & 
Volume CBF 
  <30% 

0.802 (0.583,0.913) <.001 54.5 0.019 
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Table 2C: RapidAI and Viz.ai Correlation Coefficients and Wilcoxon Signed-Rank Test for software packages output for time 1 

windows <6 hours. 2 

Legend: We only included the patients for which the last known well was <6 hours. This table includes test statistic values and p-3 

values for the output of RapidAI and Viz.ai. We calculated Spearman Rank Order correlation coefficients and Wilcoxon Signed-4 

Rank matched pairs test. 5 

 6 

Viz Rapid Correlation Spearman rank-order correlation 
coefficient (95% 
  CI) <6 hours 

P-

Value 

Wilcoxon Signed-

Rank Test 

Wilcoxon Signed-Rank 
Test P Value 
  

Tmax >6s volume 0.743 (0.591,0.844) <.001 598.50 0.410 

Tmax >10s volume 0.628 (0.431,0.768) <.001 295.00 0.032 

CBF <30% volume 0.829 (0.72,0.898) <.001 102.50 <0.001 

Mismatch Volume Tmax >6s 
& Volume CBF 
  <30% 

0.691 (0.517,0.81) <.001 480.00 0.086 

Mismatch Ratio Tmax >6s & 
Volume CBF 
  <30% 

0.767 (0.533,0.892) <.001 30.00 0.001 
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Table 3: Logistic regression study adequacy for RapidAI and Viz.ai. 1 

Legend: We performed a logistic regression to find predictors of adequate and inadequate studies. The table includes P-Values, 2 

confidence intervals, and coefficients for each predictor. 3 

 4 

Viz Adequate Study Coefficient Standard Error Z P>|z| [0.025 0.975] 

Age -0.0179 0.021 -0.858 0.391 -0.059 0.023 

Sex 0.0418 0.634 0.066 0.947 -1.2 1.284 

Diabetes -0.1406 0.628 -0.224 0.823 -1.371 1.09 

CHF 1.422 1.082 1.314 0.189 -0.699 3.543 

Ejection Fraction 0.0583 0.026 2.265 0.024 0.008 0.109 

Clip Coil or other Metal -1.6559 0.816 -2.029 0.042 -3.255 -0.057 

NIH on Arrival -0.0187 0.034 -0.557 0.577 -0.084 0.047 

RapidAI Adequate Study Coefficient Standard Error Z P>|z| [0.025 0.975] 

Age -0.019 0.021 -0.898 0.369 -0.061 0.023 

Sex 0.2462 0.662 0.372 0.71 -1.052 1.544 

Diabetes -0.0579 0.652 -0.089 0.929 -1.335 1.219 

CHF 1.4731 1.089 1.353 0.176 -0.661 3.607 

Ejection Fraction 0.0615 0.026 2.357 0.018 0.01 0.113 

NIH on Arrival 0.0368 0.034 1.088 0.277 -0.03 0.103 
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Table 4: DAWN and DEFUSE-3 Eligibility Criteria 1 

Legend. We have reproduced the DAWN and DEFUSE 3 eligibility criteria in this table for reference. 2 

  DAWN8 DEFUSE-37 

Eligibility 6-24 hours 6-16 hours 

Occlusion location ICA or Proximal MCA ICA or Proximal MCA 

Infarct volume Age > 80 + NIHSS > 10 = <21mL 

Age < 80 + NIHSS > 10 = 21-31mL 

Age < 80 + NIHSS > 20 = 31-51mL 

<70mL 

Mismatch Ratio None >1.8 

Imaging CT or MRI with RapidAI CT or MRI with RapidAI 
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Figures 1 

Figure 1: Flowchart for patients with LVO and adequate studies. 2 

Legend: This flowchart illustrates 468 patients with acute ischemic stroke who underwent a CTP study. 305 patients had concurrent 3 

RapidAI and Viz.ai perfusion maps available. Analysis was performed on 108 LVO patients after excluding inadequate studies.  4 
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Figure 2: Tmax RapidAI and Viz.ai Scatter Plot of Values with Regression Lines 1 

Legend: This figure shows scatter plots and regression lines for a. Tmax >4s, b. Tmax >6s, c. Tmax >8s, and d. Tmax >10s. The 2 

regression equation is noted in the top left of each subplot. 3 

 4 
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Figure 3: CBF RapidAI and Viz.ai Scatter Plot of Values with Regression Lines 1 

Legend: This figure shows scatter plots and regression lines for a. CBF <20%, b. CBF <30%, c. CBF <34%, and d. CBF <38%. The 2 

regression equation is noted in the top left of each subplot. 3 

 4 
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Figure 4: Mismatch volume comparison between RapidAI and Viz.ai 1 

Legend: This figure shows a scatter plot and a regression equation between the mismatch volumes calculated from the CBF <30% 2 

and the Tmax <6s. The regression equation is shown in the top left of the plot. 3 
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Figure 5: Mismatch ratio comparison between RapidAI and Viz.ai 1 

Legend: This figure shows a scatter plot and a regression equation between the mismatch ratio calculated from the CBF <30% and 2 

the Tmax <6s. The regression equation is shown in the top left of the plot. If either software produced a nan or inf value the point 3 

was removed from the plot. 4 
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Figure 6: DAWN and DEFUSE-3 Confusion Matrices 1 

Legend: This figure shows the DAWN and DEFUSE-3 confusion matrices for patients who had an ICA or proximal MCA occlusion. 2 

These matrices show if a patient is a candidate for thrombectomy based on these criteria. A Mcnemar test was performed on these 3 

matrices that did not show a statistically significant marginal inhomogeneity of states. 4 
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