Appendix A: Additional analyses
1. Image analysis – analysis of technical outcome
CT image data acquired pre-operatively and at the two post-operative intervals will be uploaded to the system for analysis. All image data will be reviewed independently by two experienced clinicians blinded to the image guidance method used during endovascular aortic repair. Anatomical measurements will be performed with central luminal line reconstructions using dedicated software. Measurements will include: aneurysm size, aortic neck (diameter, length,α and β angulation), iliac diameter and stenosis, distance from the lowermost renal artery to the beginning of the covered part of the endograft; the length of the proximal sealing zone, length of the distal sealing zone and detection of endoleak. Technical success will be defined as proximal and distal seal zone at least 10mm with no evidence of endoleak.1
1. System efficiency
A key link between the primary outcome measure (procedure time) and the cost-effectiveness of the intervention is measured in terms of improvements in the planning and utilisation of operating theatre resources. The average procedure time in England for a standard EVAR procedure is 110 minutes. Assuming operating theatre capacity of 420 minutes (7 hours) daily, it would currently be possible to complete three EVAR procedures daily with an allowance for turn-around time. Assuming a similar reduction in procedure time as was observed in the Duke University study (18%), with Cydar-EV it would be possible to complete four procedures daily with the same capacity, an increase of 33%. The HRG EVAR tariff can be used as a proxy for the value to the NHS of the additional procedure. Because Cydar-EV is also expected to reduce variability in procedure times there should also be a reduction in the number of cancelled operations because of over-runs, and more predictability in waiting list planning and bed occupancy.
We will explore the implications of improvements in system efficiency by comparing the distributions of procedure times for Cydar-EV and standard fluoroscopy and assessing these against current capacity constraints (e.g. operating theatre capacity, turn-around times etc). We will also assess the potential implications of any ‘learning curve’ effects in the procedure times for Cydar-EV. We will use these analyses to develop a series of scenarios which capture the potential impact on Cydar-EV on improving the planning and utilisation of operating resources in terms of costs and potential health consequences. The impact of these scenarios on the overall cost-effectiveness of Cydar-EV will be assessed using sensitivity analysis. 
1. Value of information
Decisions based on 12-month follow up (and the exploratory model based analysis) for Cydar-EV will be subject to uncertainty and there will always be a chance that the wrong decision could be made. If the wrong decision is made, there will be costs in terms of health benefit and resources forgone. The maximum amount the NHS should be willing to invest to further reduce remaining uncertainty in the decision can be informed by the expected value of perfect information (EVPI). EVPI evaluates the expected cost of current decision uncertainty, based on results from the ARIA trial, by accounting for both the probability that a decision based on existing evidence is wrong and for the magnitude of the consequences of making the wrong decision.
The EVPI estimates will be used to assess the potential value of further research and to inform future research priorities. EVPI also represents the maximum amount that a decision-maker should be willing to pay for additional evidence to inform this decision in the future. EVPI provides an upper bound on the value of additional research. This valuation provides an initial hurdle, acting as a necessary requirement for determining the potential efficiency of further primary research. Applying this decision rule, additional research should only be considered if the EVPI exceeds the expected cost of the research.     

