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               Vascular Injury 



Genereux, J Am Coll Card 2012; 60(12): 1043-52.  

Major Vascular Complications and 
Mortality 



Contemporary Re-appraisal of SFAR  

Source: Okuyama et al Circ Imaging 2014 



Ancillary root measurements & Coronary height 

Coronary artery height 

IFU - SAPIEN®  - Minimum 10/11 mm 

CAVE : Measurements not standardized, „bulky calcifications“ 



Anatomical Predictors of Coronary occlusion 

Multi-center register  

• LMH:  

• 10.6±2.1mm vs. 13.4±2.1mm 

• <12mm – in obstruction 86% 

• <12mm – controls 26% 

 

• SOV:  

• 28.1±3.8mm vs. 31.9±4.1 mm 

• <30mm – in obstruction 71% 

• <30mm – controls 33% 

 

• LMH <12mm and SOV <30mm 

• obstruction 68% 

• controls 13% 

 

• 44/6688 (0.66%) 

• Predominantly LM 

• More common in 

• Women 

• Balloon-expandable TAVI 

• Valve-in-Valve 



Fluoroscopy angulation prediction 
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MDCT  vs 3-D Angio CT for Angle Prediction 

Source: Binder et al. TCT 2011 , Circ Interventions April 2012 



Assist with co-planar angle prediction 

Prediction of fluoroscopy angulation 
• Corresponding LAO/RAO and CRA/CAU 

 
 

 



Only some angles are feasible in the hybrid OR 



               Clinical Implications for TMVI 

Source: in press JCCT 



  MDCT for Annular Sizing and THV    
      Selection 



The Virtual Basal Ring 

 

Source: Leipsic et al JACC Img April 2011 

Sinotubular junction 

Aortic leaflets 

Aortic Annulus 

Aortic Annular Diameter 

RC = Right coronary cusp; NC = Non-coronary cusp;  

LC = Left coronary cusp 



Area Measurements Can 
Predict Significant PV Leak 



CT Annular Measures Can Predict PV Leak 

 Valve stent diameter – 

Mean annular diameterMDCT 

AUC 0.84 

 

 Valve stent diameter – 

Area-derived annular 

diameterMDCT AUC 0.86 

 

 Valve stent area/ Annular 

areaMDCT AUC 0.87 

Willson et al. JACC 2012 



MDCT Can Provide Reproducible and 
Robust Sizing Recommendations 



Vancouver MDCT Sizing Guidelines 
Annular Area (mm2) 26mm SAPIEN XT THV 

400 NR 

410 Balloon underfill 3cc 

420 Balloon underfill 2-3cc 

430 Balloon underfill 2 cc 

440 Balloon underfill 2 cc 

450 Balloon underfill 1cc 
 

460 15.4 

470 13.0 

480 10.6 

490 8.4 

500 6.2 

510 4.1 

520 2.1 

530 0.2 
Source: RSNA 2012 

 Willson et al JCCT 



Comparison of MSCT Annulus Measurements 
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Retrospective analysis suggests that perimeter 

would have the lowest % of patients with AR ≥ 2 Source: Slide courtesy of Dr N Piazza 



       Different Sizing Algorithms for Different Valves 

 

Source: Yang et al ACC 2014, JACC 

Int in press 



Different Sizing Algorithms for Different Valves 
SAPIEN 3 



From Theoretical to Practical 



 



Impact of CT sizing on TAVR outcomes 

Source: JACC Jun 2013 

 266 patients in the trial 

 133 patients underwent TAVR with the MDCT sizing algorithm recommendation 

and 133 patients without the algorithm 

 PVL> mild was present in 5.3% in the MDCT group and in 12.8% in the control 

group (p=0.032) 

 Composite of in-hospital death, aortic annulus rupture and PVL> moderate 3.8% 

in the MDCT group and in 11.3% in the control group (p=0.020) 



CT Sizing helps optimize outcomes with Self   
    Expanding Prosthesis 

 

Source : Adams et al NEJM 2014 



  Preventing Annular Injury with MDCT 



                      Annular rupture 

  
Study group 

(n = 31) 

Uncontained rupture 

(n = 20) 

Contained rupture 

(n = 11) 
P value 

Mortality 48.4% 75.0% 0.0% <0.001 

Cardiovascular mortality 45.2% 70.0% 0.0% <0.001 

Disabling stroke 12.9% 10.0% 18.2% 0.447 

Life-threatening bleeding 45.2% 60.0% 18.2% 0.049 

Barbanti M et al. Circulation 2013, in press 
Source: Barbanti et al. Circulation July 2013 



Annular Rupture May not Be Random-    
   Insights from MDCT 

  Univariate 

 Predictors of aortic root rupture Odds Ratio (95%CI) P value 

LVOT calcifications moderate/severe 10.92 (3.23-36.91) <0.001 

Prosthesis oversizing ≥ 20% 8.38 (2.67-26.33) <0.001 

Barbanti M et al. Circulation 2013, in press Source: ACC 2013 and Circulation July 2013 



   Case examples 

Case example #1 

 26-mm SAPIEN XT 

 38.5% oversizing 

 No LVOT calcification 

 Uneventful TAVR!  

Case example #2 

 26-mm SAPIEN XT 

 27.9% oversizing 

 Severe LVOT calcification 

 Annular rupture! 

Significant oversizing (>20%) is possible…Just do it in the right patient! 



 

1. Secure position preventing migration 

2. Minimize paravalvular leakage 

3. Avoid LVOT obstruction 

Transcatheter Mitral Valve Implantation (TMVI) 

Requirements 



Re-thinking the Mitral Annulus 



Mitral Annulus in the context of TMVI 

Projected area 

Source: Blanke et al JCCT 2014 and in press  JACC Imaging 2015 



Saddled Annulus 

Projected area 

Traditional Method for Mitral Annular Assessment  



“unsaddled” annulus 

TT 



Conformational similarities with an implanted   
        device in vivo 

Source: Cheung et al. JACC 2014 



Impact on Sizing and Device Selection 



Implications for Sizing and LVOT Clearance 

Source: Blanke et al in press  JACC Imaging 



     Conclusions  

• MDCT is now well established as an important tool for 
annular sizing 

• Allows for the discrimination of those patients 
historically at risk for annular rupture, coronary occlusion 
and PAR 

• Field is moving from historical device selection based on 
sex or 2 D measurements to a truly individualized 
approach to THV selection 

• Growing role in the assessment of risk of coronary 
occlusion in valve in valve procedures 


