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Commentary: The Holy Grail
quest for the perfect aortic
valve prosthesis
Edgar Aranda-Michel, BS, and Ibrahim Sultan, MD

CENTRAL MESSAGE

A mechanical heart valve in the
aortic position with central
hinges may reduce thromboem-
bolic burden associated with
mechanical prostheses.
Edgar Aranda-Michel, BS,a and
Ibrahim Sultan, MDa,b

The choice of prosthetic valve type for a surgical aortic
valve replacement is a nuanced decision—no perfect valve
currently exists. The Holy Grail in this setting is a prosthesis
with the durability of a mechanical valve coupled with the
thrombotic burden of a bioprosthetic valve. In this edition
of the Journal, Schaller and colleagues1 have set out on
this quest by presenting a novel trileaflet hinged mechanical
valve constructed from polyether-ether-ketone (PEEK).
Their design combines the hinged joint of mechanical
valves with the topography of bioprosthetic valves with
one critical difference, the location of this joint. The pivot
point of these joints has been moved from the periph-
ery—current mechanical valve placement—to the central
outflow tract region. This exposes the joint to greater sys-
tolic flows, conceptually aiding in washing them out and
reducing thrombus risk. The authors present up to 1-year
sheep studies and show favorable hemodynamics (<6 mm
Hg mean transvalvular gradients) with low thrombotic
events. Just as there was substantial evolution from the
caged ball valves to the current bileaflet mechanical valves,
major iteration changes for mechanical valves like this have
not happened since.

The thromboembolic and bleeding risk of surgically im-
planted aortic valves is one of the main considerations in se-
lecting either a mechanical or bioprosthetic valve—the
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other is structural valve degeneration.2 Current guidelines
recommend a mechanical valve in patients younger than
50 years of age based on a lower bleeding risk compared
with structural valve deterioration necessitating reinterven-
tion.3-5 The material choices of both categories of devices
drive their different longevity and thrombogenicity.
Bioprosthetic valves are typically constructed from
bovine or porcine tissue. As such, they are more resilient
to thrombus formation due to endothelization, but due to
not being natively subjected to the same biomechanical
forces as the human aortic valve, they have a greater
propensity for degradation. Contrasting this, mechanical
valves are often made with titanium or carbon—
considerably strong materials. As this material is not
biologic, thrombus can easily form via
thermodynamically favorable platelet adhesion. PEEK is
an attractive material to use to make valves, and it has
been gaining increased use in the medical device space.
Particularly, due to its favorable mechanical properties,
PEEK has been gaining use in orthopedics for spine
implants and total knee replacements.6 Given the general
inert characteristics of PEEK to blood and biological tis-
sues,6,7 it is evident why PEEK would represent a good evo-
lution in mechanical valve materials.
One critical finding of the study, as mentioned by the au-

thors, is the presence of fibrin deposits on the surfaces of the
valves in the setting of no anticoagulation or antiplatelet
therapy. This thrombogenic burden, along with other trileaf-
let mechanical valve studies, suggests that at a minimum,
antiplatelet therapy is necessary for long-term use of these
novel valves.8 However, this is not necessarily a detriment
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to this technology, as it would ameliorate the often-
burdensome need of vitamin K antagonist therapy with
typical mechanical aortic valves. Moreover, antiplatelet
therapy is already indicated in patients with a bioprosthetic
device. Thus, this novel device has the potential of maintain-
ing the antiplatelet burden of current bioprosthetic valves,
increasing the valve integrity to that of current mechanical
valves, all while negating the need of anticoagulation.

While promising, these results need to be met with hesi-
tation. The presented studies in animals are in a limited
number of sheep models such that no statistical analysis
could be conducted. More robust animal experiments with
appropriate control groups are warranted to assess the true
thrombotic burden of this new valve, both from a material
and leaflet design standpoint. Nevertheless, the authors
should be congratulated on a tireless pursuit of this technol-
ogy in hopes of changing the landscape for surgical aortic
valves.
90 JTCVS Open c September 2021
References
1. Schaller T, Scharfschwerdt M, Schubert K, Prinz C, Lembke U, Sievers H-H.

Aortic valve replacement in sheep with a novel trileaflet mechanical heart valve

prosthesis without anticoagulation. J Thorac Cardiovasc Surg Open. 2021;7:

76-88.
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