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Microaxial Flow Left

Ventricular Assist Device
as a Bridge to Transplantation after LVAD Malfunction

Evolving technology and improvements in the design of modern, continuous-flow left ven-
tricular assist devices have substantially reduced the rate of device malfunction. As the
number of implanted devices increases and as survival prospects for patients with a de-
vice continue to improve, device malfunction is an increasingly common clinical challenge.
Here, we present our initial experience with an endovascular microaxial flow left ventricu-
lar assist device as a successful bridge to transplantation in a 54-year-old man who experi-
enced left ventricular assist device malfunction. (Tex Heart Inst J 2015;42(6):572-4)

eart failure remains the leading cause of death in the United States and world-

wide, and the prevalence of heart failure in the U.S. continues to rise." For

patients with refractory heart failure, cardiac function deteriorates despite
maximal medical therapy, warranting consideration of mechanical circulatory sup-
port or heart transplantation. Because of the improvements in overall survival rates
and in survival to transplantation imparted by newer, continuous-flow assist devices,
the number of patients sustained by mechanical circulatory support as a bridge to
transplantation is growing rapidly.” Malfunction of continuous-flow devices is rare
but remains a considerable challenge. Treatment options for patients with device mal-
function include sternotomy or thoracotomy with left ventricular assist device (LVAD)
exchange, extracorporeal membrane oxygenation, microaxial LVAD placement, intra-
aortic balloon counterpulsation, or inotropic support alone. The new-generation mi-
croaxial LVADs afford full support (generating flow rates of up to 5 L/min) and are
inserted endovascularly, without a need to open the chest or to use cardiopulmonary
bypass (CPB). Here, we describe the novel and successful use of the Impella® 5.0
(Abiomed, Inc.; Danvers, Mass) as a bridge to transplantation in a patient with LVAD
malfunction.

Case Report

A 54-year-old-man with ischemic cardiomyopathy underwent placement of a Heart-
Mate II® LVAD (Thoratec Corporation; Pleasanton, Calif ) as a bridge to heart trans-
plantation in December of 2010, 3 years before his presentation at our center. Because
of his prolonged time on the transplant list, he was referred to our center for dual
listing,

While waiting for a suitable donor heart to become available, he developed frequent
device malfunction due to malposition of the inflow cannula (Fig. 1). The LVAD
malfunctions included intermittent low speeds and transient pump stops. Although
poor cannula position is usually apparent early after implantation, our patient might
have developed cannula malposition in a delayed manner because of left ventricular
(LV) remodeling. We admitted him and listed him for heart transplantation as status
1A. Despite our reductions in pump speed, withholding of diuretics, aggressive fluid
administration, and empiric heparinization for possible pump thrombosis, the LVAD
alarms persisted. The frequency of alarms increased, and the device was no longer able
to generate adequate flows. An echocardiogram showed an LV ejection fraction of
0.15 to 0.25 and no flow in the inflow cannula. The device was turned off to prevent
emboli, and the patient was maintained on inotropic support.

Despite maximal medical therapy, his cardiac function progressively deteriorated.
We considered the risks and benefits of various mechanical circulatory support devic-
es, including repeat sternotomy with LVAD exchange or total artificial heart implan-
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tation, versus placement of an Impella 5.0 or intra-aortic
balloon pump. For device exchange necessitated by
pump thrombosis or intrinsic device failure, thoracoto-
my is an option that avoids CPB. However, in the pres-

Fig. 1 Chest radiograph shows malposition of the left ventricu-
lar assist device inflow cannula (arrow). In correct position, the
inflow cannula would be directed toward the mitral valve; here,
it faces the anterolateral wall of the left ventricle, causing device
malfunction.

Fig. 2 Illustration of an Impella 5.0 traversing the ascending
aorta, the aortic valve, and the cavity of the left ventricle. Left
ventricular blood enters the device (inflow) and is ejected into the
ascending aorta (outflow), at a flow rate up to 5 L/min. This is a
stock image courtesy of AbioMed, Inc.

ence of inlet cannula malposition, repeat sternotomy
and CPB are necessary because myomectomy or other
maneuvers might well be required to optimize the new
inflow cannula position. Ultimately, in an attempt to
spare the patient the morbidity of an additional repeat
sternotomy, we used a novel approach: insertion of the
Impella 5.0 as a bridge to transplantation after LVAD
malfunction.

An Impella 5.0 was placed via the right subclavian ar-
tery. Using an infraclavicular approach, we anastomosed
a 10-mm Vascutek® Gelweave™ graft conduit (Vascu-
tek, a Terumo company; Renfrewshire, Scotland) to
the right subclavian artery in an end-to-side manner
and tunneled it subcutaneously. Then, under fluoro-

Fig. 3 The Impella 5.0 (arrows) inserted in our patient is shown
on A) a chest radiograph and B) a transesophageal echocardio-
gram.

AV = aortic valve; LV = left ventricle
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scopic guidance, the Impella 5.0 (Fig. 2) was advanced
through the graft and into the LV. A chest radiograph
(Fig. 3A) and an echocardiogram (Fig. 3B) confirmed
that the device was in appropriate position, with the
tip of the device in the cavity of the LV. The device
maintained excellent flow at a rate of 4.8 L/min, and
the patient’s hemodynamic status improved. Inotropic
support was reduced over the next several days. After
9 days of support with the Impella 5.0, an appropri-
ate organ became available and the patient underwent
repeat sternotomy and orthotopic heart transplantation
with removal of the Impella 5.0 and the HeartMate II
LVAD. On postoperative day 1, the patient experienced
weakness and diminished pulses in the right upper ex-
tremity, which resolved after right subclavian explora-
tion and thrombectomy. The patient recovered well
from these operations, was discharged from the hospital
in excellent condition 17 days after his transplant, and
was alive and well 13 months after transplantation.

Discussion

In 2013, the Interagency Registry for Mechanically As-
sisted Circulatory Support reported an all-time high
of 590 devices implanted as bridges to transplanta-
tion, along with an additional 838 devices implanted
as bridges to candidacy.’ The reduced rates of device
malfunction experienced with continuous-flow (as op-
posed to pulsatile-flow) devices are encouraging, but
device malfunction leading to device exchange or death
remains a relatively common challenge: the incidence is
approximately 15% at 36 months.”

The emergence of smaller, temporary ventricular flow
pumps adds a treatment option for the management
of device malfunction. As a microaxial, endovascular
device designed to provide temporary support for acute
or decompensated LV dysfunction, the Impella 5.0
can be inserted via femoral or subclavian arteries; sub-
clavian access is generally preferred because it enables
the patient to walk with the device in place. Previous
investigators have reported favorable outcomes when
using the Impella 5.0 for postcardiotomy shock,* acute
cardiogenic shock,’ acute rejection after heart transplan-
tation,” and bridging to durable mechanical circulatory
support.”®

Avoidance of repeat sternotomy for device exchange
has important implications for the patient who is listed
for heart transplantation. Prior cardiac surgery not only
creates technical challenges during heart transplanta-
tion but is associated with increased morbidity and
mortality rates after transplantation. A recent review of
the United Network for Organ Sharing database found
that prior sternotomy was associated with reduced sur-
vival rates and an increased incidence of cardiac reopera-
tion, dialysis, stroke, and infection during the first 60
days after heart transplantation.’
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The placement of any support device is not without
risk. This case highlights the importance of close moni-
toring for vascular complications, such as the develop-
ment of thrombus, when using (and after removing)
microaxial LVADs. Fortunately for our patient, the
thrombus that developed after device removal was rec-
ognized and treated promptly, and he recovered without
long-term sequelae.

To the best of our knowledge, this is the first report
of an Impella 5.0’s use as a bridge to transplantation in
a patient with LVAD malfunction. Temporary support
with microaxial LVADs adds a valuable treatment op-
tion for device malfunction and can successfully sup-
port the patient until a suitable organ becomes available
in regions where donor hearts are more accessible.
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