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Background

• Transcatheter aortic valve implantation (TAVI) is the new standard treatment of severe AS. 

• Recent trials report that TAVI is superior/non-inferior to surgery in low surgical risk patients.

• However, paravalvular leakage (PVL) remains as one of the main limitations of TAVI procedure

Popma et al. N Engl J Med. 2019;380:1706, Reardon et al. N Engl J Med. 2017;376:1321, Sinning et al JACC 2012;59:1134



Background

• PVL is associated with increased mortality. Directly or indirectly? Still unknown.

• Factors associated with PVL

• Anatomical, clinical risk factors

• AV, aortic annulus calcification, anatomy of the aortic annulus, LVOT-ascending aorta angle

• Valvular, Procedural factors

• Generation of valve, size of valves, depth of implantation, pre/post balloon angioplasty, etc.  



Background

• PVL may be MORE important in long-term

• “In landmark analyses from 2 to 5 years after the procedure, we observed a higher incidence of 
death from any cause or disabling stroke and a higher incidence of death from any cause 
with TAVR than with surgery”

Makkar, R.R., et al., N Engl J Med, 2020. 
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How can we reduce (prevent) PVL ?

#1. Adequate Valve selection and sizing

#2. Precise evaluation and management



Predictors of PVL

Univariable Analysis Multivariable Analysis

Total population OR (95% CI) P value OR (95% CI) P value

Leakage (-) proof valve 2.24 (1.21–4.13) 0.010* 3.19 (1.62–6.30) 0.001*

OI per a decrease by 5% 1.31 (1.05–1.62) 0.015* 1.45 (1.15–1.83) 0.001*

Total calcium amount >800 1.39 (0.72–2.70) 0.328

Calcium difference >200 1.23 (0.67–2.28) 0.507

Commissure calcification 1.85 (0.99–3.45) 0.051

Eccentricity index 1.00 (0.96–1.05) 0.889

Multivariable Analysis Multivariable Analysis

Valve without leakage-proof function OR (95% CI) P value Valve with leakage-proof function OR (95% CI) P value

Total calcium amount >800 4.22 (1.52–11.71) 0.006*

OI per a decrease by 5% 1.65 (1.19–2.28) 0.003* OI per a decrease by 5% 2.983 (1.54–5.79) 0.001*

Evolut / PRO vs Lotus/Sapien 3 27.67 (5.54–138.31) ˂0.001*

(Evolut / PRO vs Sapien 3) 25.50 (4.49–144.75) ˂0.001*

(Evolut / PRO vs Lotus) 34.48 (5.99–200.00) ˂0.001*



Our routine practice
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How can we assess AR

• AR index: A simple, reproducible, and point-of-care assessment of 
periAR during TAVI

Sinning, J.M., et al., J Am Coll Cardiol, 2012

• Patients (N=146) who underwent TAVI with CoreValve Prosthesis

• Primary End point: 1 year all-cause mortality

AR index = [DBP-LVEDP] / SBP) * 100



How can we assess AR

Bugan, B., et al., Catheter Cardiovasc Interv, 2015

• Is the AR index Too simple?
• Time-integrated aortic regurgitation (TIAR) index 

• [LV - Ao diastolic pressure time integral] / [LV systolic 
pressure time integral] × 100.

• A New AR index is needed
• The “pressure drop” is related to AR

• The diastolic hemodynamics is associated with HR, atrial function, 
rhythmic problems, myocardial stiffness, mitral valvular status, 
which influence the interval of diastole.



Balance between simple and inaccessible

• The Dicrotic AR index
• [ (AoSBP) – (LVEDP) ] / [(dicrotic notch pressure) - (AoDBP) ] * 100
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J Kang et al, JACC cardiovasc interv. 2020



Dicrotic AR index

• [ (AoSBP) – (LVEDP) ] / [(dicrotic notch pressure) - (AoDBP) ] * 100
• AR index

• AUC 0.444 (0.340-0.547), p=0.303

• Dicrotic AR index

• AUC 0.795 (0.706-0.885), p<0.001

AR index Dicrotic AR index

No PVL    Sig PVL No PVL    Sig PVL

Best cutoff value

newARindex = 3.3

Sensitivity 78%, Specificity 75%

J Kang et al, JACC cardiovasc interv. 2020



• 79/F

# Severe AS

# DM(Dx'ed '02)  / HTN

# CHF d/t IHD (NYHA Fc III)

# AF on apixaban ('20.2~)

Example Case



Example Case



Example Case

Initial

AR index 29.0

Dicrotic AR index 2.6

Initial

AR index 27.3

Dicrotic AR index 3.7



Conclusion

✓ TAVI is expanding…

✓ Now we need fine tuning to accelerate and reinforce TAVI as a standard
✓ Not more an alternative of SAVR

✓ More delicate pre-evaluation, More standardization, More optimization needed.

✓ We suggest 2 new in indexes that can be used for optimization
✓ Oversizing index : to select the adequate valve and inflation method

✓ Dicrotic AR index : to evaluate AR and guide adjunctive therapy


