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Patient-Prosthesis 
Mismatch After VIV 

TAVR, How to 
Overcome?



Aortic Bioprosthesis

➢ In recent 2 decades, there has 
been a considerable increase in 
the use of aortic bioprostheses
(vs. mechanical prostheses) for 
treating aortic valve disease, and 
this tendency is likely to continue 
in the near future. 



With time, bioprosthetic tissue can be 
expected to deteriorate and eventually fail.

The lifetime risk of reoperation is higher in 
younger patients undergoing SAVR.



Is Transcatheter Valve-in-Valve
the first line therapy for failed valvular bioprosthesis?



⚫ Current data showed that 
TAVR-in-SAVR is associated 
with lower rates of 30-day 
mortality, and major 
bleeding, as well as with 
shorter hospital stay.

⚫ But higher rates of severe 
patient-prosthesis mismatch, 
especially in small surgical 
valves. 



⚫ Severe PPM after TAVR was present in 
12% of patients and was associated with 
higher mortality and HF 
rehospitalization at 1 year.

⚫ Predictors of severe PPM included small 
(≦23-mm diameter) valve prosthesis, 

valve-in-valve procedure, larger 
body surface area, female sex, younger 
age, non-white/Hispanic race, lower EF, 
atrial fibrillation, and severe MR or TR.

2014-2017; N = 62.125



PPM is one of the Key Considerations for                                                                     
TAVR-in-SAVR vs. Redo SAVR



App for transcatheter 
VIV measurements 

Find true ID of the 
surgical bioprosthesis



App-derived vs. CT-derived measurements  
Medtronic Hancock II, 21mm, implantation 11 yrs ago  



The implantation depth matters!



Implantation Depth and Pressure Gradient of XT

gradient

EOA



Balloon Expandable Valve vs. Self Expandable Valve

CoreValve (26mm) 
implantation depth      
>  5 mm 

Sapien XT 
implantation depth                       
> 10% (3 mm in 23 
mm Sapien XT) 

are associated with 
higher pressure 
gradient.  



In the Edwards SAPIEN group, there was a negative trend between the bioprosthesis size 
and high post-procedural gradients rates

Surgical valve label size

The device chosen matters, 
specially in smaller surgical valves!



Zoro-tolerance policy against PPM must be adopted.



BVF as an adjunct to ViV TAVR is safe and effective. 
It allows for optimal THV expansion and improved hemodynamic profile, 

particularly in small, stenotic bioprosthetic valves.



Two-step 
Inflation

The HPB is
rapidly filled 

with a syringe 

the stopcock is turned to 
allow the indeflator to 
further pressurize the 

balloon to desired 
atmospheres.



Trifecta and 
Hancock II surgical

bioprostheses could 
not be fractured 
using any HPB

inflation technique 
(balloon rupture 
occurred before

fracture during all 
attempts).



➢ Many surgical valves are 
amenable to BVF, while 
some others can be 
stretched or remodeled. 

➢ However, the long-term 
outcomes of BVF and BVR 
and their effect on THV 
durability are yet to be 
determined.  



Performing BVF after VIV TAVR and using larger
balloon appears to achieve the best hemodynamic results.



PPM PREVENTION



PPM: Prevention is better than intervention



With the improvement in the bioprosthetic valve 
hemodynamic performance in the past decades and the 

application of stringent methods for PPM definition, such 
as the predicted iEOA, true-severe PPM has become quasi 

obsolete in the current TAVR era.

True-severe PPM has become quasi 
obsolete in the current TAVR era



Conclusions

➢ Valve-in-valve (VIV) implantation is an acceptable alternative to re-do 
open SAVR for elderly high surgical risk patients with bioprosthetic 
failure.

➢ Proper sizing, selection of an appropriate device, and pay attention to 
the implantation depth are the keys to success in VIV TAVR.  

➢However, higher rates of severe patient-prosthesis mismatch was noted 
in VIV TAVR, especially in small surgical valves. 

➢ For small surgical valve, a retrievable, recapturable supra-annular self-
expanding THVs allowing reposition may be a better option. 

➢ Post-dilatation, including fracturing of bioprosthesis stent in VIV TAVR, 
in case of an increased gradient, should be done to achieve the best 
hemodynamic results. 


