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Overall Procedural Steps

• Femoral artery access

• Sheath insertion

• Wire crossing of native AV

• Device crossing of native AV

• Valve positioning

• Valve deployment

• Device retrieval

• Femoral artery closure

TAVR: Step-By-Step Approach



S3 Ultra “Key Tips and Tricks” to:

• Navigate aortic tortuosity

• Facilitate native valve crossing by the THV

• Achieve optimal valve positioning in tricuspid or bicuspid 

anatomy

• Minimize the risk of procedural complications (aortic root 

injury, PPM implantation, PVL, coronary obx etc) during  

TAVR



1st Step - TAVR Good Planning: “Be Prepared”

Complications should be 
anticipated during  
multidisciplinary 
evaluation before TAVR.

This will enable prompt 
recognition and 
management should such 
events occur during the 
procedure.

The TAVR team 
should be ready to 
perform immediate 
percutaneous or 
surgical rescue 
interventions in the 
event of serious 
TAVR-related 
complications



Progress for TAVR from “imaging”

• Devices and techniques continue to 

improve but imaging crucial in 

optimization

• Best Device Selection

• Best Technique / procedural guidance

• Best Outcome and least invasiveness 

to the patient
Best 

Outcome

Anatomy (IMAGING)

Technique Device



Femoral Access Screening
CT Allows us to Look INSIDE the Arteries



Edwards eSheath Introducer Set

Partially Expandable
(9.5 cm)

Fully Expandable
(26.5 cm)

36 cm 

57 cm

For All Sizes

Hydrophilic Coating to Facilitate Easy Insertion

SAPIEN 3 Valve 20 mm 23 mm 26 mm 29 mm

Sheath ID (unexpanded) 14F 14F 14F 16F

Minimum Access Vessel 

Diameter*
5.5 mm 5.5 mm 5.5 mm 6.0 mm



Femoral Access



Tortuous Iliac Arteries and AAA



CHALLENGING VASCULAR ANATOMY
Evaluate entire vascular tree and use caution with Sheath

Significant resistance with device exiting sheath



Defining the 
Deployment Angle



Horizontal Aorta



Horizontal Aorta



Access Risk Assessment

Porcelain Aorta:

Multiple axial cuts which 
demonstrate 
circumferential calcification 
as well as sagittal or 
coronal imaging showing 
extent of calcification over 
entire aortic arch 



Other TAVR Access Choice

Transfemoral Transapical Transaortic

Transcarotid / Subclavian Transcaval



Understanding the Aortic Valvar Complex (AVC)

?

AVC Check List



CT Planning for 

Optimal Sizing: 

AV &LVOT  

Calcification

Most Critical Part for TAVR Planning



AV Complex Calcification: “Friends and Foes”
- Leaflet, Annular, LVOT Calcium 

Calcification

• Anchoring

• Associated Complications

1. Paravalvular leakage (PVL)

2. Aortic injury: annulus rupture

3. Coronary obstruction

4. Pacemaker implantation

5. etc…



TAVR Disaster: Aortic Root Injury



Aortic Root Injury 

Cardiac Tamponade



Severe LVOT Calcification

‘‘Vulnerable area”
Epicardial fat segment is not 

covered by cardiac structures 

and leads directly to the 

epicardial fat and the 

pericardium



LVOT Calcification & TAVR: Annular Rupture

Pasic M et al. JACC Intv. 2015; 8(1): 1-9



Risk of Annular Rupture
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1Leon, et. al. presented at ACC 2013; 2Kodali, et al., presented at ACC 2015; 3Popma, et al., J Am Coll Cardiol 2014; 63:  1972-81; 4Linke, et al. , Eur Heart J 2014; 35:  2672-84; 
5Adams, et al., N Engl J Med 2014; 370:  1790-8; 6Meredith, et. al. presented at EuroPCR 2015

Sapien CoreValve



Causes of Coronary Obstruction

• The displacement of a Bulky Calcified Native 
Valve over a coronary ostium: The most cases

• An obstruction by a portion of the THV frame or 
the sealing cuff placed directly over a coronary 
ostium (hypothetically)

Interventional Cardiology Review, 2015;10(2):94–7 

Yamamoto M, et al. Int J Cardiol. 2016 May 4;217:58-63



Coronary Obstruction With Bulky Calcium

JACC: cardiovascular interventions. 2014:7(8); e105 – 7



Height of the 

Coronary Ostia

Bulkiness of the 

Aortic Leaflet

Location of the 

coronary ostia

(Location 1 not the 

same as 2)

Factors determining the Risk of 

Coronary Complications

Kapadia et al. Catheterization and Cardiovascular Interventions 2009

Dimensions of 

the sinus



“Key Practical Recommendation”:
TAVR with SAPIEN for Severely Calcified AV 

1. Identify risk factor for annular injury 

2. Do not oversize

3. Modify implantation plan, such as higher valve positioning 

4. Avoid performing valve reballooning for paravalvular leak in 

the presence of significant calcification (“perfect is an enemy 

of good”)

5. Consider the use of other type of valve rather than a balloon-

expandable valve



Sizing Algorithm 
Based on the CT Assessment

Small LVOT

10~15% Area OversizingSevere AS with Tricuspid

Heavy Calcification

(Ca volume > 1000 mm3) 

Small Sinus of Valsalva to 

Annulus Area ratio  

0-5% Lesser Oversizing

0-5% Lesser Oversizing 

Consider Lesser Oversizing

Severe AS with Bicuspid 0-5% Lesser Oversizing



Conventional Valve Positioning and Implantation

Bottom of Center Marker at Base of Cusps



“Traditional”

NCC

“High Deployment”

Circ CV Interv 2021

• 1,028 TF-TAVR Patients at CCF (‘15 – ‘18)

• 622 traditional deployment

• 406 “high” deployment

• No difference in major clinical outcomes 

(AR, valve embolization, survival, stroke)

RAO/Caud

Avg Depth

3.2 ± 1.9mm

1.5  ± 1.6mm
Lucent 

line



Positioning and Slow/Controlled Valve 
Deployment

NCC



Final Result: Valve at 100:0

Future TAV-in-TAV Feasible

High Valve w Minimal PPM Risk



Substantial Reduction in Pacemaker Implantation and LBBB

Sammour Y, Krishnaswamy A, Kapadia SR et al Circ CV Int 2021



Summary

• Comprehensive screening by the ‘heart team’ before TAVR is 

important for the prevention and management of TAVR-related 

complications.

• Structural heart procedures require skills in coronary and 

peripheral interventions.

• A proper balance between degree of PVL vs. potentially fatal 

annular injury in the implant strategy, especially in TAVR for 

severely calcified AV. 

• Procedural safety: Pre-expect and Should know “When to Say No”.

TAVR with SAPIEN Ultra: Procedural Tips and Tricks
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