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Editorial 

(Intermediate) size matters 

Transcatheter aortic valve implantation (TAVI) has become a pillar 
in the treatment of severe aortic valve stenosis [1]. Amongst others, 
technological developments, device iterations, growing experience, and 
improved imaging have contributed to the major accomplishments of 
TAVI during recent years [2]. An important insight is that appropriate 
sizing is a prerequisite to obtain good results. Oversizing increases the 
risk of annular rupture or coronary obstruction [3], whereas undersizing 
is associated with an increased risk of paravalvular regurgitation (PVR) 
or device embolization [4]. 

The balloon-expandable SAPIEN 3 device is the most commonly used 
transcatheter heart valve (THV). It is available in four different sizes (20, 
23, 26, 29 mm) that cover an annulus range between 18.6 mm and 29.5 
mm. If the annulus diameter is between two sizes, there is a small 
overlap in which both sizes may be used. The fact that valve sizes are 
offered in 3-mm increments gives rise to the question of how far a pre-
cise and customized size selection is possible. Hence, according to the 
sizing chart of the manufacturer, a 26-mm SAPIEN 3 could be implanted 
in both a patient with an area-derived annulus diameter of 23.5 mm and 
26.4 mm. In contrast, the Myval THV offers a sizing matrix that includes 
the conventional sizes (20, 23, 26, 29 mm) and intermediate sizes (21.5, 
24.5, 27.5 mm) as well as extra-large sizes (30.5, 32 mm). 

Kawashima et al. introduce results from a retrospective multicenter 
survey with a focus on the size selection using the balloon-expandable 
Myval THV [5]. The aim was to assess how frequently and for which 
reasons the so-called intermediate sizes were selected instead of using 
the conventional sizes. The main finding is that intermediate sizes 
accounted for 42.1% over the entire annular range. Factors that favored 
upsizing were male sex and larger aortic annulus and sinus of Valsalva, 
whereas downsizing was due to more severe aortic valve calcification. 
The authors conclude that intermediate sizes of the Myval THV are used 
frequently and that the availability of such addresses an unmet need for 
a more granular size selection. It should be emphasized that the present 
study does not provide a comparison of outcomes between conventional 
and intermediate sizes. However, it only represents a descriptive sum-
mary of the operators' preference regarding size selection. 

In the absence of intermediate sizes, it has become common practice 
to modify the size of the SAPIEN 3 device by means of using either more 
or less filling of the balloon to accommodate borderline annulus di-
mensions in order to minimize the need for post-dilatation and the risk 
of PVR or annular rupture. At least for the immediate outcome, this 
practice seems to be feasible [6]. On the other hand, the long-term 
impact of over- or underexpanding the stent frame is completely un-
known. Potential consequences of overexpansion might be suboptimal 
coaptation of the prosthetic leaflets, whereas underexpansion and less 
foreshortening of the stent frame might result in a central overlap of 

prosthetic leaflets with increased gradients. Sathanantan et al. demon-
strated bench test results of under- or overfilling of the SAPIEN 3 device, 
showing a considerable variation in the finally achieved stent diameter 
(10% under- or overfilling resulted in stent diameters ranging from 22.4 
to 23.4 mm for the 23-mm size, 25.1 to 26.9 mm for the 26-mm size, and 
28.3 to 30.3 mm for the 29-mm size). Overexpansion led to a visible 
restriction of the prosthetic leaflets and valvular regurgitation, as 
demonstrated by high-speed video and hydrodynamic testing. This 
particularly affected 23-mm and 26-mm valve sizes, whereas no func-
tional impairment of the 29-mm valve size was observed. Furthermore, 
maximal overexpansion of a 26-mm valve even resulted in leaflet tear 
[7]. 

In order to address the question whether the limited size availability 
of the SAPIEN 3 system affects outcomes, we should consider contem-
porary data of the PARTNER 3 trial, which constitutes the culmination 
of technological progress, learning curve, increasing experience, and 
sophisticated imaging in the setting of a low-risk cohort. Indeed, the 
results of this trial were excellent, with rates of PVR ≥ moderate in 0.8%, 
permanent pacemaker implantation in 6.5%, annular rupture in 0.2%, 
and no case of device embolization, whereas the rate of moderate 
prosthesis-patient mismatch of 29.9% was still relatively high [8]. The 
recently published 2-year data showed higher transprosthetic mean 
gradients in the TAVI cohort (13.6 ± 5.5 mmHg vs. 11.8 ± 4.8 mmHg; p 
= 0.06), and an increased rate of leaflet thrombosis (n = 13 [2.6%] vs. n 
= 3 [0.7%]; p = 0.02) when compared with the surgical cohort [9]. 

The only published data available on the MYVAL THV show excellent 
outcomes as well, including no case of PVR ≥ moderate, annular 
rupture, device embolization, permanent pacemaker implantation, 
transprosthetic mean gradients of 8.0 mmHg at 30 days, and no case of 
leaflet thrombosis at 12 months [10]. Even though a direct comparison 
of these results is inappropriate, the improved outcomes in terms of 
hemodynamic performance and permanent pacemaker implantation 
raise the question whether the more granular sizing of the Myval plat-
form may provide advantages. In the absence of an appropriately 
designed randomized trial, which probably will require a very large 
sample size to detect any difference of clinical relevance, this issue re-
mains a matter of speculation. 

What is the key message of the present survey? A more granular size 
selection may allow for an optimal accommodation to complex variants 
of the aortic root anatomy; for instance, when the sinotubular junction is 
smaller than the annulus, or a shallow sinus increases the risk of coro-
nary obstruction. In fact, the availability of more sizes will make size 
selection much easier for the operator. Currently, it is unknown whether 
more granular sizing will positively affect relevant clinical endpoints, 
but it seems very unlikely that this will have detrimental effects. Of 
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course, the availability of more sizes will complicate logistical aspects 
and increase the cost for the manufacturer. Ultimately, the present data 
point out that, if available, intermediate sizes will be used. 
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