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Sutureless aortic valves: A game changer, or niche tool in an

expanding toolbox?
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The field of aortic valve replacement, particularly for
stenosis, has grown rapidly during the past decade. The
INTUITY valve (Edwards Lifesciences Corp, Irvine, Calif)
from the TRANSFORM US clinical trial is presented by
Barnhart and colleagues' in the current issue of the Journal
as one of a small group of rapid-deployment sutureless
valves. This report joins other recent clinical reports of
this updated technology, which was first described more
than 50 years ago.” It represents a single-arm trial for safety
and efficacy totaling 839 patients in 29 institutions during a
3-year period. The modification of the standard and well-
studied Magna Ease PERIMOUNT Valve (Edwards Life-
sciences) with transcatheter aortic valve replacement
(TAVR; Sapien; Edwards Lifesciences) technology enables
sutureless rapid-deployment aortic valve replacement
(RDAVR). This is attractive because of concern for long-
term valve integrity in any recently introduced biologic
valve in both RDAVR and TAVR procedures.” Barnhart
and colleagues' report shorter cardiopulmonary bypass
and aortic crossclamp times, 20 to 30 minutes on average.
These are comparable to the European experience with
this and other RDAVR valves, which has ranged from 13
to 28 minutes.”” Because there were no trial controls,
Barnhart and colleagues' used as a comparison contempo-
rary Society of Thoracic Surgeons data for standard aortic
valve replacement surgery (SAVR), which may have poten-
tially inflated the actual time saved because these data more
broadly represent low- as well as high-volume valve surgery
centers and include ““all comers,” as opposed to the uni-
formly high-volume programs and selective patient popula-
tion within the TRANSFORM Trial. The exclusions are
understandable in the context of an early-phase clinical trial
and included primary aortic regurgitation, emergency sur-
gery, previous aortic valve surgery, presence of root aneu-
rysm or endocarditis in the previous 3 months, and
intraoperative heavy annular or anterior mitral leaflet
calcification.

Collectively, we may accept the conclusion of Barnhart
and colleagues' on the basis of this and other reports that
the use of the RDAVR technology will result in some

A comprehensive aortic valve program will need to
prioritize equipment and technique.

Central Message

Rapid aortic valve technology is presented in an
early trial as a way to shorten operative times.
Future studies will provide guidance as to
where it best fits in a comprehensive aortic
valve program.
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conservation of operative time. It should also be recognized,
however, that an overall quality improvement goal to
shorten surgical procedure times has influenced all aspects
of cardiac surgery as well. Among these efforts, recently
introduced automated suture fixation as well as single-
shot cardioplegia represent two examples have arguably
reduced SAVR procedure times.

Individually, we must evaluate the amount of time needed
to carry out RDAVR, which is to remove and débride the
aortic valve and annulus in the standard manner, place 3 fix-
ation sutures, and accurately size and deploy the RDAVR.
This should be compared with say an additional 12 sutures
in SAVR technique, while weighing any potential time
benefit against the 1-year TRANSFORM follow-up data,
which show a significant number of patients (14%)
receiving pacemakers, as well as the presence of perivalvu-
lar leak (PVL) of 2+ or greater in 9% of patients available
for echocardiographic studies. There have been concerning
reports of diminished survivals among patients undergoing
TAVR with any significant PVL of 2+ or greater, and the
fact that the majority of these patients (6.9%) were in the
2+ or mild category should still raise some concerns,
despite the study’s definition not including the majority of
PVL as significant. Nine patients were considered to have
significant PVL and underwent reoperation for severe
PVL in this trial—2 early and 7 during the course of 2 years
of follow-up. This leaves, however, a large number of pa-
tients with PVL who face potentially adverse long-term
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outcomes. A design whereby the cloth skirt for inflation and
contact fixation is located below the valve prosthesis may
play a role both in the reported relatively high rate of
PVL, despite excision of leaflets and calcium similar to
SAVR, and in the increased pacemaker rates by placing
the greatest circumferential pressure in the left ventricular
outflow tract near the membranous septum and conduction.
In fairness to the INTUITY data, both RDAVR prostheses
currently in use are troubled by the issue of pacemaker
need at least 2 to 3 times the level seen with SAVR.® There
has been a second-generation INTUITY valve (8300 AB),
and no doubt there will be further modifications in both
technique and design in an attempt to minimize and avoid
these complications. Barnhart and colleagues’ noted that
a conversion rate of 5.5% to the use of a standard valve
was due in large part to an early learning curve and the
lack of a “roll in,” which may also be reflected in the early
outcomes. Barnhart and colleagues' point out that the ma-
jority of patients who received pacemakers had preexisting
conduction defects. This risk factor also applies to SAVR,
however, where it has not been the same issue—a recent
comparison of the standard Magna Ease (SAVR) valve
and the INTUITY (RDAVR) valve reported 2% and 9%
pacemaker implantation rates, respectively.” Preexisting
conduction disturbances will also influence TAVR valve se-
lection and now might be a consideration for choosing
SAVR instead of RDAVR in selected cases.

The TRANSFORM US Clinical Trial joins other trials
introducing us to the potential benefits of RDAVR relative
to SAVR technology. The SAVR results are the standard
for the RDAVR comparison because the sutureless valve
is largely competing with SAVR procedures. This trial
listed 40% as requiring a minimal incision, including the
majority performed through a ministernotomy or a hemi-
sternotomy and only 8% through an anterior thoracotomy.
Most patients undergoing SAVR can benefit and increas-
ingly are benefiting from a minimal incision direct
approach, particularly the partial sternotomy. Other than
potential and somewhat variable time saving, the RDAVR
may be useful in reoperations on aortic homografts, stent-
less valves, or porcelain aortas and calcified aortic roots,
either as part of a planned approach or when encountered
intraoperatively. Of course TAVR, if available, is frequently
considered prospectively in these higher risk situations
when there is no overriding concomitant need for an open
approach. If there is an indication for RDAVR, for surgeons
who admire the long bloodline of this PERIMOUNT series,
the INTUITY valve would be a consideration.

Another issue that is “‘real world” and greatly effects the
programmatic introduction of less invasive technology for
aortic valve replacement is the direct cost. One should esti-
mate a potential 2-fold increase relative to the standard
valve costs according to research and development and
development expense. A projection of shorter operating

room times, resulting in projected less transfusion and
shorter ventilation and intensive care unit times, may not
become a reality when fairly modest operative time saving
is considered. In contrast, TAVR is an example of increased
direct costs that do translate directly to decreased perioper-
ative costs by making it routinely possible to discharge
high-risk patients from the hospital in 1 to 2 days after a
less-invasive procedure done under sedation. For SAVR,
the effectiveness of improved cardioplegia protection and
modern conduct of cardiopulmonary bypass and the more
standardized perioperative management combine to make
this a less-definite prognosis and continue to improve
SAVR results to an overall operative mortality of 2.1% (So-
ciety of Thoracic Surgeons database 2015). When one con-
siders the role of sutureless valves in an aortic valve
program, the RDAVR valve may be a niche tool that is use-
ful for selected cases of longer and more complicated sur-
gery involving a number of bypass vessels or additional
valve repair or replacement. Most experienced surgeons
may find the current cost and trade-offs too divergent
from SAVR results for frequent use in those circumstances.

In the case of isolated aortic valve replacement, it is un-
likely that RDAVR will displace TAVR in the “minimal”
approach sphere, because indications for the latter are relax-
ing to include patients at lower risk. TAVR has advantages
of peripheral access in most cases and of the best hemody-
namics (less gradient and patient-prosthesis mismatch) as
measured against both RDAVR and SAVR.*’ PVL is a
continued but decreasing issue with both design, as well
as with technique modifications in the TAVR valves. The
one overarching question as younger and healthier
patients are considered is that of valve longevity and
freedom from structural valve deterioration. Some recent
reports are favorable at 5 years for a low incidence of
structural valve deterioration in current TAVR valves,' !
but clearly longer follow-up, particularly that of the
younger patients, will be informing the medical commun-
ity’s decisions. The capability of “rescue” valve-in-valve
placement for future structural valve deterioration will no
doubt be factored into discussions by patients and physi-
cians regarding valve selection. Because of a combination
of factors, including lifestyle goals and interconnectivity
through widespread internet information, it is a given that
patients will play an increasingly independent role in the
selection of their aortic valve prostheses. No amount of
“minimal” incisions will trump a potential peripheral ac-
cess under sedation for most determined patients. For
more complex surgeries, RDAVR with prostheses such as
the INTUITY valve may become a niche tool if the out-
comes can achieve parity with those of SAVR.
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