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Commentary: Less-invasive
approaches to big complex
problems in patients with
end-stage heart disease
Stephanie N. Nguyen, MD, and Tom C. Nguyen, MD

CENTRAL MESSAGE

Minimally invasive left ventricular
assist device implantation with
alternative outflow sites is
feasible when safe access to the
ascending aorta is prohibited.
Stephanie N. Nguyen,MD,a and TomC. Nguyen,MDb

In this issue of the Journal, Tucker and colleagues1 describe
the use of an axillo-axillary bypass to augment left ventric-
ular assist device (LVAD) outflow via a minimally invasive
approach in the setting of a hostile mediastinum and porce-
lain aorta. The LVAD outflow graft was initially anasto-
mosed to the left axillary artery; however, this was
complicated by left upper-extremity hyperemia and poor
systemic perfusion. An axillo-axillary artery bypass was
created with improved flow distribution and resolution of
cardiogenic shock. The authors are to be congratulated on
their novel and creative approach to augment LVAD
outflow.

This report highlights 2 major areas of current develop-
ment: (1) alternative surgical approaches to LVAD implan-
tation, and (2) device configuration. Although originally
developed as a bridge-to-transplantation, significant im-
provements in medical optimization and newer-generation
devices have led to a dramatic increase in LVAD implanta-
tion as destination therapy.2 However, the destination ther-
apy cohort is often older and sicker, with many having
undergone previous cardiac surgery. To avoid a hazardous
sternal re-entry and for preservation of a virgin chest in pa-
tients with bridge-to-transplantation, less-invasive ap-
proaches have been described with several advantages,
including shorter operative duration, fewer transfusion
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requirements, earlier extubation, and possibly improved
right ventricular function owing to an intact pericardium.3,4

Access to the apex is achieved via left anterolateral thora-
cotomy, and the ascending aorta is exposed through an up-
per hemisternotomy or right anterior thoracotomy.5 This
allows for standard implantation with or without cardiopul-
monary bypass and facilitates alternative outflow locations
when the ascending aorta is inaccessible.6

Alternative outflow sites include the innominate, subcla-
vian, and axillary arteries, and descending thoracic and
supraceliac abdominal aorta. The choice of alternative
outflow graft location should be tailored to individual anat-
omy. In this case, the left axillary artery outflow was
complicated by left upper-extremity hyperemia, which rai-
ses the question of how outflow graft positioning and loca-
tion impacts native and LVAD flow dynamics. Multiple
studies have used computational fluid dynamics analyses
to investigate flow differences when the ascending and de-
scending aorta are used as outflows7-9; however, there is a
paucity of data on how using branch vessels as outflow
influences fluid dynamics and in particular, perfusion of
the ascending aorta and root when native cardiac output is
low. As pointed out by Tucker and colleagues, lack of
proximal aortic “washout” with their configuration may
result in a region of stagnation prone to thrombus formation.

The landscape of mechanical circulatory support con-
tinues to evolve with extended roles in advanced heart fail-
ure. As the number of patients requiring short-term and
destination LVAD support increases (many with previous
cardiac surgery), it is imperative to explore ways to mini-
mize morbidity and mortality. Sternal-sparing implantation
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techniques facilitate easier reoperation at the time of trans-
plantation and reduces the risk of inadvertent injury in a
hostile chest. While ascending aortic outflow remains the
conventional approach, axillary artery outflow is a valid
alternative when safe access to the ascending aorta is pro-
hibited, although its hemodynamic significance and long-
term outcomes remain unknown. Further experience with
alternative outflow sites is required.
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