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Aortic valve choice in the transcatheter aortic valve replacement era
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Introduction

The advent of transcatheter aortic valve replacement 
(TAVR) has fundamentally changed the way we think 
of aortic valve disease. Surgical considerations for an 
index aortic valve intervention are now informed by the 
feasibility and optimization of a future transcatheter valve-
in-valve (ViV) procedure. Over the past decade the number 
of TAVRs has grown exponentially, and the expanded 
indication to younger patients promises that these 
numbers will continue to increase (1). While the long-
term durability of transcatheter valves remains unknown, 
both patient and physician enthusiasm for this therapy has 
outpaced current guidelines. Despite these surging TAVR 
numbers, cardiac surgeons continue to perform high 
numbers of aortic valve replacements. Conditions such 
as bicuspid aortic valve disease, aortic regurgitation, and 
endocarditis remain within the realm of the surgeon, as 
do many cases of aortic stenosis. Therefore, the question 
remains, how should we as cardiac surgeons think about 
index surgical valve choice in the modern TAVR era?

Clearly this question has taken on increased importance 
over the past decade. Traditionally, decisions regarding 
valve choice were limited to factors such as effective orifice 
area (EOA), durability and desire for anticoagulation; 
however, both patients and surgeons are now selecting 
valves with consideration as to the ease of future ViV 
TAVR. Although it seems intuitive that ViV TAVR will 
offer life-prolonging therapy without the risks inherent 
to reoperative cardiac surgery, the consequences of this 
strategy remain largely uninvestigated, especially in 
younger patients.

Within the past decade, there has been a significant 
shift away from mechanical aortic valves in favor of 
bioprosthetic ones (2). Whereas mechanical valves made 

up one quarter of all implanted surgical aortic valves in 
2002, that number had fallen to a mere 12.2% by 2016 (2).  
Interestingly, this trend appears to have gained traction 
prior to the introduction of TAVR and has actually 
slowed slightly during the height of the TAVR era (2).  
At the same time, the AHA consensus guidelines 
have decreased the age at which they feel choosing a 
bioprosthetic valve is reasonable, with the lower limit 
of that age cohort now set at 50 years instead of 60 (3).  
Despite this guideline shift, there is data demonstrating 
a small but persistent survival advantage for patients  
<55 years old who receive a mechanical valve as opposed 
to a bioprosthetic (4). As has been stated previously, the 
shift towards bioprosthetic valves, especially in younger 
patients, remains non-data driven, and appears to be 
largely due to a desire on both the part of the physician 
and the patient to avoid long-term anticoagulation (5). An 
important caveat is that many of these studies have not 
been conducted in the TAVR ViV era, and it may be that 
some observed mortality in these younger patients is due 
to the consequences of structural valve deterioration and 
the subsequent morbidity of reoperative surgery. However, 
despite the burgeoning enthusiasm for bioprosthetic 
valves, there remain many younger patients who would 
likely be better served with a mechanical aortic valve. In 
these patients, a well-chosen mechanical prosthesis offers 
the greatest chance of complication free-survival.

In addition to the shift in favor of bioprosthetic valves, 
there has been an increase in the size of bioprostheses being 
implanted. Several recent studies have demonstrated an 
increase in the mean manufacturer given valve size as well 
as the true internal valve diameter over the last two decades 
(2,6). Interestingly, higher volume centers tended to implant 
larger sized valves than lower volume centers. With respect 
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to future valve-in-valve TAVR, it is important to implant the 
largest valve size that can be safely accommodated. Previous 
studies have demonstrated that implantation of a ViV TAVR 
in an aortic bioprosthesis ≤21 mm results in a significant 
increase in mortality (7,8). It is therefore important to 
avoid small valves in patients who may be considered for 
ViV TAVR in the future so as not to limit their chances of 
a successful transcatheter procedure. To this end, it may be 
reasonable to consider root enlargement, or simply root 
replacement in patients who otherwise would not be able 
to accommodate a 23 mm or greater bioprosthetic valve. 
Additionally, it is increasingly important to pay attention 
to the location of the coronary ostia in relation to the 
aortic bioprosthesis. In many instances the intentional 
placement of an oversized supra-annular valve results in a 
significant decrease in the distance from the aortic annulus 
to the coronary ostia. While historically the concern was 
related only to coronary obstruction, it is now important 
to consider how coronary position may affect a future ViV 
procedure. Although low-riding coronary ostia may have 
caused little previous concern, such coronaries may limit 
the ability to pursue future ViV TAVR due to the risk of 
obstruction after TAVR deployment. As such it is of critical 
importance that the position of the coronaries be evaluated 
in relation to the position of the aortic valve leaflets when 
in a fixed, open position. Will the leaflets directly cover the 
coronary ostia? Will they rise to the level of the STJ such 
that they create a total occlusion of the sinus of Valsalva? 
In such an instance we feel it reasonable to perform aortic 
root replacement such that the coronaries can be mobilized 
and reimplanted with sufficient distance from the aortic 
annulus to allow for future ViV TAVR. Although this is not 
yet reflected in the guidelines for aortic root replacement, 
at high-volume aortic centers root replacement likely yields 
little increase in operative mortality and may spare the 
patient an open cardiac reoperation. 

Conclusions

In the TAVR era more patients than ever before are choosing 
bioprosthetic aortic valves. It is important to implant the 
largest size bioprosthesis possible, ideally 23 mm or greater, 
in order to facilitate future valve-in-valve TAVR. Root 
enlargement or Bentall may be necessary to help facilitate 
this. It is of critical importance to evaluate the position of the 
coronary ostia such that future ViV TAVR is feasible without 
concern for coronary obstruction. In patients less than  

50 years old, a mechanical valve may still represent the best 
option for long-term survival. The recently published Valve 
guidelines are not recommending Tissue or Mechanical 
Valves in the fifty to sixty years old patient. We feel very 
strongly that this group absolutely needs a “patient-centered” 
approach with complete information and the ability to make 
their own choices.
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