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[bookmark: _Toc177396921]1. LIST OF ABBREVIATIONS

	Abbreviation
	Word or Phrase	Comment by Jennifer Wells: Please check this for accuracy as I googled most of these abbreviations.

	AI
	artificial intelligence

	AS
	aortic stenosis

	BAV
	bicuspid aortic valve

	BAVARD
	Bicuspid Aortic Valve Anatomy and Relationship with Devices

	BEV
	balloon expandable valve 

	BIVOLUTX
	Bicuspid Aortic Stenosis With Evolut Platform International Experience

	CASPER
	Calcium Algorithm Sizing for bicusPid Evaluation with Raphe

	CT
	computerized tomography

	CRF
	case report form

	ICD
	inter-commissural distance

	LBBB
	left bundle branch block

	LCC
	left coronary cusp

	LIRA
	Level of Implantation at the RAphe

	LVOT
	left ventricular outflow tract

	NCC	Comment by Jennifer Wells: Please confirm for what word or phrase this is a short form.
	non coronary cusp

	PPM	Comment by Jennifer Wells: Does this stand for prosthesis-patient mismatch or permanent pacemaker in the context of Table 2?
	permanent pacemaker

	PVL
	para-valvular leak

	SAVR
	surgical aortic valve replacement

	STJ
	sino-tubular junction

	STS PROM
	Society of Thoracic Surgeons predicted risk of mortality

	TAVR
	transcatheter aortic valve replacement

	TIA
THV
	transient ischemic attack
transcatheter heart valve

	TVT	Comment by Jennifer Wells: Please confirm for what word or phrase this is a short form.
	transcatheter valve therapies

	VARC
	Valve Academic Research Consortium




[bookmark: _Toc177396922]2. STUDY SYNOPSIS
	Title
	The ABC Bicuspid Sizing Study

	Project Office
	World Heart Research Institute

	Study Size
	200 patients

	Study Design
	Multicentre, international, prospective cohort study

	Primary Objective 
	To evaluate clinical outcomes of patients with bicuspid aortic stenosis treated with TAVR using the Sapien 3 valve based on a standardized sizing algorithm

	Primary Outcome
	Technical success defined as (1) freedom from mortality, (2) successful access, delivery of the device, and retrieval of the delivery system, (3) correct positioning of a single prosthetic heart valve into the proper anatomical location, and (4) freedom from surgery or intervention related to the device or to a major vascular or access-related, or cardiac structural complication

	Inclusion Criteria	Comment by Jennifer Wells: Do you want to add the exclusion criteria too?	Comment by Sheth, Tej: i think we are ok without it
	Patients with bicuspid aortic stenosis that in the judgment of the heart team:
1. Have severe aortic stenosis requiring treatment
2. Have no other condition requiring surgical intervention
3. Have had a TAVR CT (retrospectively gated contrast enhanced acquisition) that is of diagnostic quality and includes multiphase reconstructions of the aortic root at the minimum available slice thickness (with at least three systolic and one diastolic phases)
4. Would be treated with a Sapien 3 transcatheter valve if they are found to be anatomically suitable for TAVR
5. Have a suitable access route for TAVR with a Sapien 3 valve

	Imaging and Sizing Protocol
	The ABC Bicuspid Sizing Protocol will be used.  This has two components:
1. Detailed evaluation and measurement of the aortic root at four levels with sequential adjustment of planned valve size and deployment volume and
2. Selective use of dynamic AI-based simulation when potential challenging findings are present to evaluate safety of TAVR implantation

	Treatment
	Based on imaging evaluation and heart team review, treatment will be performed by:
1. TAVR with a Sapien 3, Sapien 3 Ultra, or Sapien 3 Ultra Resilia Valve using the most suitable access route or
2. SAVR as per local practice

	Follow-up
	Data will be collected on TAVR treated patients at baseline, hospital discharge, 30 days and 1 year. Data will be collected on SAVR treated patients at baseline.





[bookmark: _Toc177396923]3. INTRODUCTION
Bicuspid valves have important anatomic differences from tricuspid valves that may affect the success of transcatheter aortic valve replacement (TAVR). These include leaflet calcification that is often asymmetric, sinus geometry that is asymmetric with large differences between minimum and maximum sinus dimensions, and the frequent presence of a raphe.  Despite these differences, outcomes were similar in patients with bicuspid and tricuspid valves in the Partner 3 experience (Williams 2022). Patients treated in this registry were, however, very carefully selected by a case review board after imaging core lab evaluation. Anatomic exclusions were identified in 47% of those screened (151 excluded out of 320 evaluated) with severe raphe calcification being the most common reason for exclusion. The larger observational TVT registry showed excellent outcomes of selected patients at low surgical risk undergoing balloon expandable valve (BEV) TAVR for bicuspid aortic stenosis (Makkar 2021).  The study showed that balloon expandable TAVR of bicuspid valves accounted for <5% of all TAVRs performed and in this selected population, procedural complications were low and comparable to tricuspid valve patients.  	Comment by Jennifer Wells: Should a reference be added here?

Bicuspid aortic valve (BAV) patients tend to be younger and have low surgical risk. Their low risk surgical profile can be readily identified using clinical tools such as the Society of Thoracic Surgeons Predicted Risk of Mortality (STS PROM) score. In contrast, identification of low TAVR risk is driven by computerized tomography (CT) anatomic findings. In a prior CT based registry, excessive raphe calcification and elevated overall leaflet calcium burden were associated with an increased risk of adverse outcomes in patients with bicuspid aortic stenosis (Yoon 2020). However, this analysis did not consider the impact of sinus dimensions or valve size choice, both of which may have an impact on outcomes (Tchetche 2019). In addition, calcification was not found to be an independent predictor of BEV stent expansion or ellipticity as assessed by post TAVR CT imaging (Chavarria 2024). An additional consideration is that the portion of bicuspid patients presenting for treatment varies widely in different countries. In Asia and Latin America, bicuspid valves are much more common (up to 40-50% of patients) than in Europe or North America, however, validation of screening and treatment strategies in these populations is limited (Shang 2023).  
[bookmark: _Toc177389986][bookmark: _Toc177390080][bookmark: _Toc177390145][bookmark: _Toc177396582][bookmark: _Toc177396924][bookmark: _Toc177389987][bookmark: _Toc177390081][bookmark: _Toc177390146][bookmark: _Toc177396583][bookmark: _Toc177396925][bookmark: _Toc177396926]4. BACKGROUND
Planning for TAVR treatment of bicuspid valves requires careful review of the aortic root anatomy on pre-TAVR CT images.  Several sizing algorithms have been developed in an effort to standardize aortic root assessments and incorporate anatomic features specific to bicuspid valves into the review process. These include the Bicuspid Aortic Valve Anatomy and Relationship with Devices (BAVARD) method, Level of Implantation at the RAphe (LIRA) method, Calcium Algorithm Sizing for bicusPid Evaluation with Raphe (CASPER) method, and circle method. The key features of the different sizing strategies are summarized in Table 1.
	Method
	Key Features

	BAVARD
Tchetche D, et al. Circ Interventions 2019
	Incorporation of ICD at 4 mm to down size THV when this dimension is smaller than annulus

	LIRA
Iannopollo et al.  EHJ Supplements 2022
	Perimeter measured at level of the raphe and used to adjust sizing.

	CASPER
Petronio A, et al.  JCCT 2020
	Detailed evaluation of raphe length and leaflet calcification.  Raphe level limits prosthesis expansion and is incorporated into sizing

	Circle 
Kempfert J, et al.  CIT 2021
	Visualization of multiple levels of the aortic root with respect to planned prosthesis size depicted as a circle in the image to allow operators to identify features that can confirm the size of the valve and the correct position for sealing and anchoring


ICD – inter-commissural distance, THV – transcatheter heart valveTable 1.  Bicuspid Sizing Methodologies

The BAVARD approach incorporates the inter-commissural distance (ICD) measured 4mm above the annular plane to inform sizing decisions.  It is the only sizing algorithm to be evaluated in a prospective multicenter study.  The Bicuspid Aortic Stenosis With Evolut Platform International Experience (BIVOLUTX) registry was conducted in 14 highly experience centers using the Evolut self-expanding valve platform (Tchetche 2023). The BAVARD sizing approach achieved device success in 91.3%. The ICD was incorporated into the sizing decision in approximately 50% of patients, with similar outcomes as compared to annular sizing alone.  The LIRA and CASPER methods incorporate measurement of orifice perimeter at the level of the raphe or the calcification, and length of the raphe itself into sizing decisions. Results are promising in single center reports but are limited to the use of self-expanding platforms (Petronio 2020, Iannopollo 2022). These approaches are likely not adaptable to BEV devices since the greater radial force of these valves can readily displace the raphe and leaflet calcification such that they do not act as a constraint to valve sizing.

The circle method has been specifically developed to guide sizing decisions using BEV.  It involves visualizing the planned TAVR valve size as a circle at different levels of the aortic root (Kempfert 2021). The operator reviews the dimensions of the circle and determines if the anatomy is large enough to accommodate the valve size chosen or whether a different size would be preferrable.   The circle method is uniquely suited for BEV valves because it assumes the valve will reach the planned valve diameter.  This is a reasonable assumption in most BEV cases due to the high radial force of these devices compared to self-expanding valves. 
However, since the evaluation is purely qualitative, achieving consistency in application among operators may be challenging.

[bookmark: _Toc177396927]4.1 ABC Sizing Algorithm for Sapien 3 Valve TAVR for treatment of Bicuspid Aortic Stenosis
The ABC sizing algorithm is a CT sizing methodology based on the Circle method.  It builds on the Circle method by incorporating specific guidance for device selection and sizing using the S3 BEV platform.  The three major refinements of the Circle method are (1) customized annular and LVOT sizing to minimize valve oversizing that incorporates modulation of balloon volume when needed, (2) provision of specific sinus dimension cut-offs to guide case selection, and (3) screening for specific challenging calcium morphologies.    

The 3-step analysis process involves assessment of the aortic root anatomy at the level of the Annulus, Below the Annulus, and at the level of the Commissures/Leaflet Calcium. The planned valve size and deployment diameter is progressively refined to arrive at a final intended deployment strategy. Minimum sizing thresholds are established for the inter-commissural distance and maximum sinus diameter. These thresholds are based on the concept that sinus injury can be avoided, provided that there is sufficient space to accommodate both leaflet/raphe calcification and the BEV prosthesis in the aortic root.  Screening is also performed to identify potentially challenging calcium patterns that may reduce the safety of TAVR including calcium bridging from leaflet edges to the LVOT or sinus wall/inter-commissural space or long bulky calcium deposits at the leaflet edges (especially when bilateral)

This sizing algorithm has been used at McMaster University in 106 consecutive bicuspid patients treated with Sapien 3 and Sapien 3 Ultra valves from February 2020 to May 2024. (Sheth T, manuscript under review). From Sept 2022 to May 2024, data on surgically treated patients were also available and showed that during this time, 50 patients were treated with TAVR, and 10 patients were referred for SAVR due to high-risk aortic root findings. This frequency of exclusion was comparable to the Partner 3 experience.  The sizing decisions taken according to the algorithm steps are shown in Figure 1.  	Comment by Jennifer Wells: Has this data been published yet? If so, should a reference be added?

 [image: ] 	Comment by Sheth, Tej: yes, more than one level can influence result	Comment by Jennifer Wells: The percentages in the grey boxes add up to more than 100%. Not sure if this was intentional.

Figure 1.  Sizing decisions applying the ABC Sizing Algorithm in 106 Patients with Bicuspid AS treated at McMaster University/Hamilton Health Sciences

In this series, technical success (defined as successful deployment of a single BEV prosthesis, mean aortic gradient <20mmHg, absence of moderate or greater paravalvular leak [PVL], and absence of aortic root complications) was achieved in 99% of patients (Table 2).  Other outcomes were also favourable.  
[image: ]	Comment by Jennifer Wells: The footnote associated with * is missing.
*required to treat right ventricular injury from temporary pacemaker wire
Table 2. Clinical Outcomes of the ABC Sizing Algorithm in 106 Patients with Bicuspid AS treated at McMaster University/Hamilton Health Sciences

[bookmark: _Toc177396928]4.2 DASI Simulation	Comment by Jennifer Wells: Is this an acronym?
Screening of potentially challenging patterns of calcification was the final step in the ABC sizing approach. Judging whether such anatomic patterns are amenable to TAVR requires the ability to visualize device anatomy interactions in three dimensions. This analysis is subject to inter-observer variability, requiring experience with a large number of bicuspid cases, and therefore may be less successfully performed by operators with less CT exposure. An alternative method to evaluate device anatomy interactions is the use of artificial intelligence (AI)-based simulation models. These methods have the potential to standardize the risk assessment in challenging cases. DASI simulation is a novel dynamic CT-based technology trained on prior procedural outcomes to identify cases where there is an increased risk of sinus injury or para-valvular leak.  Once a final valve size and deployment strategy is determined by the ABC sizing method, DASI simulation might be of value to evaluate the risk of excessive sinus stretch where the decision to proceed with TAVR is uncertain.  Sinus stretch value of <1.6 is a threshold at which TAVR is considered feasible.
[bookmark: _Toc177396929]5. STUDY OBJECTIVE
The objective of this study are to evaluate clinical outcomes of patients with bicuspid aortic stenosis treated with the Sapien 3 valve based on a standardized ABC sizing algorithm implemented at multiple centres globally
[bookmark: _Toc177396930]6. METHODS
[bookmark: _Toc177396931]6.1 Study Design
The study is a multicentre, international, prospective cohort study. Participating centers will
obtain CT planning studies on bicuspid patients with aortic valve disease who require treatment and are clinically eligible for TAVR. The heart team will make a treatment allocation between TAVR and SAVR and determine valve sizing and deployment for TAVR-treated patients using the ABC sizing algorithm.  Patient characteristics, CT analysis findings, procedural plan, procedural details, and treatment outcomes will be collected at 30 days for patients undergoing TAVR and SAVR and at 1 year for TAVR-treated patients. TAVR will be performed using the Sapien 3, Sapien 3 Ultra, or Sapien 3 Ultra Resilia valve devices and the appropriate delivery system for the required access route (Edwards Lifesciences). 

[bookmark: _Toc177396932]6.2 Study Outcomes
Study outcome definitions will be standardized with Valve Academic Research Consortium (VARC) 3 recommendations (Genereux 2021).  

Primary outcome:
Technical success defined as the composite of (1) freedom from mortality, (2) successful access, delivery of the device, and retrieval of the delivery system, (3) correct positioning of a single prosthetic heart valve into the proper anatomical location, (4) freedom from surgery or intervention related to the device or to a major vascular or access-related, or cardiac structural complication evaluated at the exit from the procedure room.

Secondary outcomes:
Device success defined as (1) technical success at 30 days and (2) intended performance of the valve (mean gradient <20 mmHg or DVI >0.35, peak velocity <3 m/s, and less than moderate aortic regurgitation).  

Proportion of cases where DASI simulation altered the treatment decision or operator confidence compared to ABC algorithm alone.

Additional secondary outcomes:
1. Permanent Pacemaker Implantation at 30 days
2. Stroke (disabling stroke or minor/transient ischemic attack [TIA]) at 30 days
3. Major Vascular Complications at 30 days
4. Para-valvular Regurgitation at 30 days
5. Death or Stroke at 1 year
6. Proportion of cases where evaluation of anatomy above or below the annulus altered operator’s sizing and deployment decision

[bookmark: _Toc177396933]6.2 Inclusion Criteria
Eligible patients with bicuspid aortic valve disease must meet all the following criteria in the judgment of the heart team:
1. have severe aortic stenosis or mixed aortic stenosis and regurgitation requiring treatment
2. gave no other condition requiring surgical intervention
3. have had a TAVR CT (retrospectively gated contrast enhanced acquisition) that is of diagnostic quality and includes multiphase reconstructions of the aortic root at the minimum available slice thickness (with at least three systolic and one diastolic phases)
4. would be treated with a Sapien 3 transcatheter valve if they are found to be anatomically suitable for TAVR
5. have a suitable access route for TAVR with a Sapien 3 valve

[bookmark: _Toc177396934]6.3 Exclusion Criteria
Patients will be ineligible for study participation if they meet either of the following criteria:
1. are treated with TAVR despite not meeting minimum sizing criteria of the ABC algorithm.
2. are treated with TAVR using a device other than a Sapien 3 valve

[bookmark: _Toc177396935]6.4 Enrolment of Patients and Study Workflow
Patients will be identified by the treating team after their TAVR planning CT. Patients will be approached to provide informed consent for the study. The treating heart team will apply the ABC sizing algorithm to arrive at a planned valve size and deployment strategy. If all sizing requirements of the ABC sizing algorithm are met and no challenging calcium features are identified, the patient will be treated with TAVR. If minimum sizing criteria are not met, the patient will be recommended to have SAVR.  If challenging calcium morphologies are present, a DASI simulation will be performed using the planned valve size and deployment volume.  If sinus stretch on the simulation is <1.6, the patient will be treated with TAVR. If sinus stretch on the simulation is >1.6, TAVR should be considered with caution. Once treatment allocation has been decided, treatment will be performed as per local practice.	Comment by Jennifer Wells: Are patients enrolled once they sign the informed consent form or once treatment allocation has been decided? How will they be enrolled? With an enrollment system?	Comment by Sheth, Tej: once they sign consent
[bookmark: _Toc177396936]7. ABC BICUSPID SIZING ALGORITHM 
The sizing algorithm guides the heart team systematically through the image analysis process and identifies key considerations for case selection, and device sizing and deployment volume (Figure 2). 
[image: ]

Figure 2:  Overview of the ABC bicuspid sizing algorithm 

The workflow is as follows:

Step 1:  Annulus Area
1. Measure annular area, identify the nearest valve size/deployment volume with target annular oversizing of 0-10%.  If annular calcium present, aim for 0-5% oversizing.

Step 2: Below the Annulus
2. Measure LVOT area at two mm below the annular plane.  
a. If LVOT area > Annular area, then 
i. Increase valve size or volume if LVOT oversizing is <0%.
b. If LVOT area < Annular area, then 
i. Decrease valve size or volume if LVOT oversizing is >10% or >5% with LVOT calcification.

Combining these two steps, convert the area of the planned valve prosthesis to an area derived diameter.

Step 3:  Commissural Dimension, Leaflet Calcium, and Sinus Dimension
3. Measure the ICD at 4mm and 8mm above the annular plane.  If sinus wall calcium is present, measure inside the calcification (reducing effective inter-commissural diameter). 
a. If the ICD is > planned valve diameter - 1mm, TAVR is feasible at the planned valve diameter. 
b. If the ICD is < planned valve diameter - 1mm, decrease valve size or volume until valve diameter is no more than 1mm larger than the ICD. 
4. Quantify leaflet calcification in the contrast images.  A leaflet calcium score of >1000mm3 is considered elevated.  In addition, perform qualitative evaluation to identify potentially challenging calcium patterns including:
a. calcium bridging from leaflet edges to the LVOT or sinus wall/inter-commissural space 
b. long bulky calcium deposits at the leaflet edges (especially when bilateral) 
5. Measure the maximum sinus diameter at 8mm above the annular plane:  
a. If the maximum sinus diameter is <6mm more than the planned valve diameter, TAVR is not recommended.
b. If the maximum sinus diameter is 6 to 8mm, TAVR may be feasible depending on the volume and pattern of calcification
c. If the maximum sinus diameter is >8mm, TAVR is feasible at the planned valve diameter if challenging calcium patterns are absent.  

An example of a patient sized by the ABC method is shown in Figure 3.
[image: ]

[image: ]
Figure 3:  An illustrative case using the ABC bicuspid sizing algorithm with pre and post TAVR CT assessment

Step 4: Simulation
Aortic root morphologies that should be evaluated with dynamic simulation are:
1. Leaflet calcium score >1000mm3 (reflective of extensive calcification of raphe and/or contralateral leaflets) with maximum sinus diameter-valve diameter of 6-8mm.  
2. Potentially challenging calcium patterns including calcium bridging from leaflet edges to the LVOT or sinus wall/inter-commissural space or long bulky calcium deposits at the leaflet edges (especially when bilateral) 

DASI simulation will measure anticipated sinus stretch. A threshold of <1.6 is a safe threshold for performance of TAVR. If stretch is >1.6, TAVR is should be considered with caution

An illustrative case of a patient with high risk DASI simulation findings is shown in Figure 3.  
[image: ]
Figure 3.  An illustrative case using DASI Simulation.  Maximum sinus dimension – planned valve diameter is borderline (8mm) with eccentric calcification at edge of the non-coronary cusp adjacent to the left-non commissure. DASI simulation highlights increased sinus stretch of 1.7 at that location and patient was treated with SAVR.

Additional Standard CT Evaluation
CT evaluation of the aortic root will also be performed of the sino-tubular junction (STJ) and coronary ostia using the methodology described below. Lack of feasibility of TAVR due to these considerations is rare, but screening will be performed for a complete assessment. 

STJ Evaluation
Confirm STJ is adequate for valve implantation
1. Measure STJ height and area derived diameter (inside any calcification).
a. Estimate implant depth and determine frame height expected above annular plane.
b. If STJ height is >2mm above expected frame height, no STJ interaction will occur.
c. If STJ area derived diameter is > planned valve diameter, no STJ interaction will occur.
d. If STJ is a constraint, adjust implant depth in the ventricular direction to avoid STJ interaction.

Coronary Evaluation
Confirm coronary heights are adequate for valve implantation.
1. Measure coronary height and curved leaflet length.
2. If leaflet length > coronary height, note:
a. Presence of leaflet tip calcium; and
b. Presence of small sinuses.
3. If both are present, risk of coronary risk may be increased.

Bicuspid valve type is a major determinant of potential coronary occlusion risk. For seivers 1 with left right fusion, the risk of coronary occlusion is low due to the lack of independent movement of the left and right coronary cusps after valve deployment and the typically limited projection of leaflet into the annular plan (short curved leaflet length). For seivers 1 with right non-fusion, the risk of coronary occlusion may be increased especially if the left coronary cusp (LCC) is large, the leaflet tip is calcified, and sinus dimensions are small relative to valve size.  For seivers 0, the anatomy is highly variable, however, typically coronary ostial height is higher than leaflet length (even though leaflets are often elongated relative to other valve anatomies).
[bookmark: _Toc177396937]8. PARTICIPATING CENTERS
Participating centers will include centers in Canada, Australia, India, and Korea,.
[bookmark: _Toc177396938]9. DATA COLLECTION
Data collection will be performed at baseline, hospital discharge, 30 days and 1 year after the procedure for TAVR treated patients and at baseline only for SAVR treated patients.  CT image data and angiogram data will be transferred to the co-ordinating center.  Study personnel will collect baseline and outcome data and report these on case report forms that will be sent to the co-ordinating center.	Comment by Jennifer Wells: What kinds of data will be collected (e.g., demographics information, medical history, concomitant medications)? How will data be collected (i.e., by telephone, chart review, in person)? What are the visit windows? We will need more detail on this for the ethics submission and informed consent form.	Comment by Sheth, Tej: will provide more details for CRFs separately

[bookmark: _Toc177396939]10. SAMPLE SIZE AND ANALYSES 	Comment by Jennifer Wells: I think you need to add a section with your statistical considerations.	Comment by Sheth, Tej: agree - can we build on the comment provided by PJ
Based on local prior experience and the Partner 3 bicuspid registry, it is anticipated that 25% of screened patients will be considered high risk for TAVR and referred for SAVR. Thus, a sample size of 200 patients will result in approximately 150 TAVR and 50 SAVR treated patients.  Given that we expect the primary outcome (technical success) to occur in 98% of patients, having 150 TAVR cases will ensure a lower 95% confidence interval of X.

We will report the proportion of patients who have technical success and the associated 95% confidence interval.
[bookmark: _Toc177396940]11. ETHICAL ISSUES  
The study is evaluating a method of analyzing CT scan data to select patients for TAVR and to plan a TAVR procedure. This method has been shown to be safe and effective in a single center study. Application in a multicenter trial is, therefore, likely to enhance safety of the TAVR procedure in other sites. Image data will be transferred to DASI simulations and the co-ordinating center. Clinical data will be transferred to the co-ordinating center.
[bookmark: _Toc177396941]12. STUDY TIMELINE
Study timeline to be decided with the Sponsor.
[bookmark: _Toc177396942]13. STUDY ORGANIZATION
Dr. Sheth is the principal investigator.  The World Heart Research Inc. is responsible for study co-ordination, study monitoring, and management.
[bookmark: _Toc177396943]14. RESPONSIBILITIES OF LOCAL PRINCIPAL INVESTIGATOR
The Principal Investigator at each participating center is responsible for:
1. Obtaining ethics approval from the institutional review board or the ethics board (the project office will provide whatever support is necessary);
2. Ensuring study approval is obtained before recruitment starts;
3. Forwarding the centre’s ethics approval to the Project Office; 
4. Ensuring the protocol is followed;
5. Ensuring that the TAVR CT imaging is of diagnostic quality;
6. Ensuring that the TAVR CT dataset is interpreted correctly and that the ABC Sizing algorithm is applied;  
7. Ensuring that all enrolled patients are treated with TAVR or SAVR as per heart team recommendations;
8. Ensuring that all enrolled patients are followed appropriately;
9. Ensuring that all case report forms (CRFs) are promptly and accurately completed and forwarded to the Project Office, and that all inquiries from the Project Office regarding patient forms or other matters are addressed promptly; and
Ensuring the list of patient identification numbers and patient names are maintained for at least four years after the publication of the main results to enable identification of hospital records at a later date.  
[bookmark: _Toc177396944]15. SIGNIFICANCE OF ABC BICUSPID SIZING STUDY
The ABC is a prospective multicenter study that will apply a promising approach to selection and sizing of Sapien 3 TAVR valves in patients with bicuspid aortic stenosis. The ABC method has previously been shown to be highly successful in selecting patients for successful TAVR in a single center. In this study, novel AI-based simulation will be used to evaluate potentially high-risk anatomic patterns.  If the success if this combined approach can be established through this multicenter study, it will provide a clear process for sizing and deployment of balloon expandable TAVR in the treatment of bicuspid valve cases in the future. 
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A:  Annular Area



Area 700mm2
Severe LVOT calcification
Aim for 0-5% oversizing
Planned valve size
S3 29 +4
Estimated valve area 727mm2
Estimated annular oversizing 
3.9%



B:  Below the Annulus



Area 663mm2
Severe LVOT calcification
Aim for 0-5% oversizing
Revised valve size
S3 29 +2
Estimated valve area 688mm2
Estimated LVOT oversizing 
3.7%



Estimated valve area 688, estimated area derived diameter 29.6mm
Planned valve deployment 80% aortic



C:  Commissural/Sinus 
Dimensions and Leaflet 
Calcium



Inter-commissural 
diameter 34.7 mm is > 
planned valve size (29.6). 
No sinus wall calcification 



Maximum sinus dimension 
46.7 mm is  > 10 mm larger 
than the planned valve size



STJ Height and Coronary 
Clearance



Based on planned 
deployment depth, the 
valve will be 18mm above 
annular plane



Sinus height and sinus 
diameter show adequate 
clearance for device 
implantation



Coronary height>leaflet 
length
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Post TAVR CT
S3 29 +2
Re-dilated at 
same volume



No PVL
Gradient
10mmHg



Inflow Area 674mm2 Midframe Area 637mm2 Outflow Area 716mm2










Post TAVR CT

S329+2

Re-dilated at 

same volume

No PVL

Gradient

10mmHg

Inflow Area 674mm2 Midframe Area 637mm2 OutflowArea 716mm2


image6.png




