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EDITORIAL COMMENT

Transcatheter Aortic Valve Replacement
in Bicuspid Aortic Stenosis
Early Success But Concerning Red Flags*
Robert A. Guyton, MD,a Muralidhar Padala, PHDb

P

erlman et al. (1) report in this issue of JACC:

arctic stenosis, as it has been in tricuspid senile aortic

Cardiovascular Interventions a series of 51

stenosis.

patients

who

underwent

transfemoral

or

The reported outcomes from this study do raise

transcarotid (2 patients) transcatheter aortic valve

3 important concerns that will require special

replacement (TAVR) in bicuspid aortic stenosis with

attention as we consider the extension of TAVR in

excellent early clinical results: reduction in the

bicuspid aortic stenosis to lower risk patients: higher

mean aortic gradient from 50 to 11 mm Hg, post-

mortality, increased new pacemaker requirement,

implantation aortic insufﬁciency that was mild or

and a high rate of asymmetrical stent deployment.

less in all patients, and a 30-day mortality rate of

First, the mortality beneﬁt of the S3 device in the

3.9% in a group of higher risk patients whose Society

PARTNER (Placement of Transcatheter Aortic Valves)

of Thoracic Surgeons (STS) Predicted Risk of Mortality

II SAPIEN 3 trial, intermediate-risk cohort (S3i), was

(PROM) was 5.2%.

impressive: an actual 30-day mortality rate of 1.1%,
SEE PAGE 817

This extension of TAVR to bicuspid aortic stenosis
involved a new-generation TAVR device, the SAPIEN
3 (S3) valve (Edwards Lifesciences, Irvine, California).
This device has an outer fabric skirt that has been
shown to reduce dramatically the incidence of paravalvular aortic insufﬁciency, a major problem in the
application of previous TAVR devices to bicuspid
aortic stenosis. This study strongly suggests that
this new device is effective in preventing paravalvular aortic insufﬁciency after TAVR in bicuspid

21% of the STS PROM in tricuspid S3 patients (2). The
actual mortality in this series of bicuspid S3 patients
was 3.9%, 75% of the STS PROM. The STS PROM was
similar in the 2 groups (STS PROM 5.3%, mean age 82
years in PARTNER II S3i patients; STS PROM 5.2%,
mean age 76 years in this study). The numbers in
this study are small, but there remains a not unexpected signal that TAVR in bicuspid aortic stenosis
is more challenging than TAVR in tricuspid senile
aortic stenosis.
Second, the need for a new pacemaker in this
study was 25%, excluding the 4 patients who had
pacemakers in place at the time of the procedure.
The S3 device is intentionally longer than the previous SAPIEN valves and has been associated with
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intentionally attempted high placement of the S3
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valve, and the ease of exact positioning is some-

geometry in this trial suggests that in vitro durability

what better with transapical or transaortic delivery

testing for such clinically relevant stent conﬁgura-

than it is with the longer delivery devices required

tions would be appropriate prior to expanded clin-

for transfemoral delivery.

ical use (8).

Patients with bicuspid aortic stenosis seem to be

As we consider extension of TAVR to lower risk

more vulnerable to conduction system disturbances

patients, these 3 concerns—a higher mortality rate, a

with TAVR than patients with trileaﬂet senile aortic

pacemaker rate of 10% to 25%, and incomplete stent

stenosis. The 25% new pacemaker rate in this series,

expansion in 38% of patients—become magniﬁed in

as the investigators point out, is similar to other

importance. In patients with 5- or even 10-year life

reports of new pacemaker requirements in bicuspid

expectancy, permanent pacemakers may not be a

aortic stenosis treated with TAVR. In the present

huge concern. However, in a patient with life

series, even when the S3 valve was implanted high

expectancy more than 15 to 20 years, the need for a

in the left ventricular outﬂow tract, there was a 10%

permanent pacemaker becomes a major liability

need for a new pacemaker. This might be related to

with regard to both quality and length of life.

the anatomic location of the conduction system

Similarly, a decrease in valve durability from 15 to

relative to the commissure of the most common

20 years down to 7 to 10 years becomes a major

type of bicuspid aortic valve, the Sievers type 1

concern in those patients with longer life expec-

valve with left-right leaﬂet fusion. This conﬁgura-

tancy. This is especially true in patients receiving

tion accounted for 60% of the patients in this series.

size 23 or smaller TAVR valves, as the feasibility

In this situation, the open non-right commissure is

decreases for successfully repeated valve-in-valve

immediately adjacent to the membranous septum,

procedures.

which in turn is adjacent to the vulnerable con-

The concerns raised by this study about new
pacemakers and valve durability should have some

duction pathway.
A ﬁnal major concern is the fact that 38% of the

impact on the proposed primary endpoint for future

patients in the series had stents that were identiﬁed

studies of TAVR versus surgical valve replacement

on angiography as asymmetrically expanded. Sys-

in low-risk patients. The primary endpoint perhaps

tolic leaﬂet opening and diastolic closure are clearly

should not just be successful initial implantation with

related to intercommissural separation in the native

patient survival at 1, 3, and 5 years with satisfactory

aortic valve and in surgical bioprosthetic valves (4).

valve function. Optimally, the primary endpoint

Asymmetrical intercommissural separation causes

should include absence of a requirement for a new

leaﬂet bunching in systole and leaﬂet pin wheeling

pacemaker and absence of asymmetrical or incom-

in diastole, both of which result in suboptimal valve

plete stent expansion. It is highly likely that a

hemodynamic

structural

requirement for a new pacemaker and asymmetrical

deterioration of the leaﬂets in surgical valves (5).

or incomplete stent expansion will have a clinically

Although intercommissural separation in the TAVR

signiﬁcant impact on the quality and duration of

valve after deployment was not reported in this

life in patients who have life expectancy of more

study, it is reasonable to expect that the commis-

than 15 to 20 years.

status

and

accelerated

sures are not symmetrically spaced in an eccentri-

This trial conﬁrms the safe use of S3 TAVR in

cally shaped stent. Biomechanical studies of such

high-risk patients with bicuspid aortic stenosis. But

leaﬂet conﬁgurations are suggestive of elevated

the red ﬂags strongly raised by this study with

strains and stresses in the leaﬂet belly, possibly from

regard to new pacemakers and incomplete stent

misalignment and slight prolapse of the leaﬂets

expansion suggest that patients with bicuspid aortic

relative to one another (6). Furthermore, leaﬂets in

valves should not be included in upcoming trials

TAVR valves are relatively thinner than surgical

comparing surgical valve implantation and TAVR in

bioprosthetic valves, potentially reducing their abil-

low-risk patients.

ity to sustain such suboptimal loads for prolonged
periods without fatigue damage and structural fail-
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