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Commentary: Without missing a
beat—Is preserving pulsatility the
most important feature of the
advanced ventricular assist device?
David D. Yuh, MD, FACS, FACC

CENTRAL MESSAGE

The novel sliding rotor mecha-
nism of the advanced ventricular
assist device prototype shows
promise in addressing several
perennial limitations of current
long-term circulatory assist
devices.
David D. Yuh, MD, FACS, FACC

The advanced ventricular assist device (VAD) prototype
Miyamoto and colleagues have developed1 addresses
several important limitations with current VAD technolo-
gies, relevant to the broader clinical applications of long-
term mechanical circulatory support. Of central interest is
the novel sliding rotor mechanism of the advanced
VAD that preserves arterial pulsatility with direct beat-to-
beat dynamic coupling of pump flow with the native ventri-
cles, optimizing diastolic preload and systolic afterload.
Certainly, inducing pulsatility has been accomplished in
other continuous-flow left ventricular assist devices through
rotational speed modulation of the pump impeller2; howev-
er, this appears to be a less “physiologic” modality that
would not appear to be as sensitive to dynamic changes in
pre- and afterload conditions. That said, the clinical impor-
tance of maintaining arterial pulsatility remains uncertain
and controversial. There is no lack of published evidence
supporting the deleterious long-term physiologic conse-
quences of diminished or absent pulsatility and greater
shear-stress forces upon the peripheral microcirculation,3,4

including thrombogenesis (eg, diminished circulating von
Willebrand factor), endothelial nitric oxide bioavailability,
and end-organ function. However, clinically significant
consequences of these largely theoretical manifestations
have not been consistently observed in patients with end-
stage heart failure supported by continuous-flow devices
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nd certainly do not outweigh the markedly improved quality
of life and prognoses conferred by these devices, including
their pulsatile predecessors.

The intrinsic shut-off feature of the advanced VAD pre-
venting regurgitant flow during pump stoppage is a valuable
weaning feature of the sliding rotor mechanism, particularly
since several centers have successfully weaned and ex-
planted continuous-flow VADs in small-but-significant
numbers of patients using different strategies to predict suc-
cess.5,6 The ability to temporarily subtract VAD circulatory
support may prompt more aggressive VAD-weaning trials.
It is worth noting that cessation of pump flow for appre-
ciable amounts of time during such weaning trials with
this device may require special anticoagulation consider-
ations, given the heightened risk of pump thrombosis.
Regarding device durability, adding the sliding mechanism
to the rotational action of the impeller might introduce an
additional point of mechanical failure or vulnerability to
thrombosis. For example, could fibrin deposition interfere
with the sliding surfaces of the rotor within the pump hous-
ing, potentially leading to a fixed low-flow state?

Right ventricular failure following VAD implantation
continues to be a vexing problem that is associated with sig-
nificant perioperative mortality and morbidity. Although
temporary right ventricular assist device (RVAD) support
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has been successfully used in instances of unexpected right
ventricular failure, a significant number of these patients
have failed weaning in several series and delayed RVAD im-
plantation has been associated with high mortality rates.7

As a dedicated long-term RVAD has yet to be developed,
the wider performance range of the advanced universal
VAD presents a device more well suited to accommodate
the lower-flow requirements and greater thrombosis risk
of right-sided support.

Miyamoto and colleagues are to be congratulated for this
in vivo “proof of concept” report of a novel adaptive
advanced VAD mechanism that seeks to address some of
the most persistent and challenging issues in long-term cir-
culatory support.
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