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Transcatheter aortic valve replacement (TAVR) is approved for patients with severe symptomatic aortic stenosis deemed high risk for open
replacement. Subclavian approach is the most common alternative to femoral arterial vessel access in patients with iliofemoral peripheral
arterial occlusive disease. We describe a novel technique to obtain trans-axillary access using an end to side vascular graft. This approach
minimizes vessel trauma and bleeding, requires a small arteriotomy, offers a short catheter system delivery course with minimal friction,
and provides the operator a vascular access site without the physical constraints of a small operative field.

Introduction

Transcatheter aortic valve replacement (TAVR) is approved
for patients with severe symptomatic aortic stenosis deemed
intermediate, high or prohibitive risk for open replacement [1].
The access site is based upon a pre-determined measurement of
arterial luminal diameters, extent of calcification, and degree of
tortuosity [2]. National registry data shows that the trans-femoral
route is utilized for 65-83% of cases and subclavian artery
access is utilized when trans-femoral access is unfavorable or
prohibitive [3,4]. Herein, we describe a novel approach to transaxillary TAVR access in a patient with inadequate femoral vessel
size utilizing a vascular graft to introduce the arterial sheath,
requiring only a small arteriotomy and potentially minimizing
risks including but not limited to vascular complications.

Technique

An 81-year-old male with a past history of paroxysmal
atrial fibrillation, chronic obstructive pulmonary disease, and
gastrointestinal bleeding due to arterio-venous malformation
presented with severe symptomatic normal flow high gradient
aortic stenosis (Stage D1, valve area 0.73 cm2). His society of
thoracic surgeons predicted risk of operative mortality was
2.6%, risk of morbidity OR mortality was 13.8%, and considered
his frailty he was deemed high-risk for surgical replacement and
thus was offered TAVR.

Preoperative computerized tomographic angiography
revealed the diameter of both external iliac arteries to be < 4mm
which are too small, so we proceed with alternative access site.
In the operating room general anesthesia was induced without
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incident. The right axillary artery was identified using intraoperative ultrasound. A horizontal skin incision was made 2
centimeters below the clavicle over the ultrasound marking,
dissection was carried down through subcutaneous tissue and
pectoral fascia, and a muscle sparing dissection was performed to
expose the clavi-pectoral fascia. The axillary artery was isolated
with care taken to avoid the neurovascular bundle. Intravenous
heparin was given to achieve an activated clotting time of greater
than 250. A 10 mm by 15 cm Vascutek Gelweave graft (Terumo
Ann Arbor, MI) was beveled and sewn to the axillary artery in
an end to side anastomosis (Figure 1). The distal end of the graft
was snorkeled outside of the surgical field. The access port of an
Impella 5.0 (Abiomed, Danvers, MA) axillary insertion kit closely
approximates the size of the TAVR deployment system; the port
was placed into the free end of the graft and secured with silk ties
(Figure 1). The right femoral artery was accessed using Seldinger
technique under ultrasound guidance, and then a 6 French Expo
pigtail catheter (Boston Scientific, Natick, MA) was advanced
over a 0.035” J wire and placed at the base of the non-coronary
cusp of the aortic root. Via the axillary artery graft, we advanced
a 6F AL1 catheter over an 0.035” J wire to the aortic root, and
then over a 0.035” straight tipped moveable core guidewire, we
crossed into the left ventricle in the usual fashion. The AL1 was
exchanged for a 6F pigtail catheter (Boston Scientific, Natick, MA)
and after a hemodynamic evaluation, the pigtail catheter was
exchanged for a 0.035” Medtronic Confida guidwire (Medtronic
Inc, Minneapolis, MN). The sheathless Medtronic Evolut R Enveo
valve delivery system (Medtronic Inc, Minneapolis, MN) was
then inserted into the Impella sheath and advanced without
resistance through the Vacate Gel weave graft (Figure 2). Using
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Figure 1: Shows the insertion kit adapted for axillary artery access.
Impella 5.0 access device (HOLLOW ARROW) placed into the distal/
free end of the Vasotec Gel weave graft (STAR) and secured with silk
ties. Distal end of the Gel weave graft (CIRCLE) was anastomosed to the
axillary artery in an end-to-side fashion. The 6F × 11 cm sheath (FILLED
ARROWHEADS) can be used to advance a 6F Pigtail diagnostic catheter
and avoid the need for other arterial access.
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tortuous arteries, less bowing of the delivery sheath, and better
control of the device [6]. The subclavian approach was associated
with the need for valve-in-valve implantation to address severe
post-TAVR paravalvular leak in only 5.6% of cases compared
to 14.8% when the femoral approach was used [7]. Finally,
while this number is likely affected by selection bias, a series
of 514 patients noted procedural success in 100% of patients
utilizing subclavian access vs. 98.4% via the femoral route [7].
In contrast to a report utilizing graft access with a large femoral
sheath that must be cut by the operator before being used, the
Impella insertion kit seats well within the graft and is the proper
length [3]. Additionally, utilizing a vascular graft to introduce
the arterial sheath offers the following advantages: low trauma
vascular access vessel, minimal blood loss, strong support for the
device, preserved ability to perform salvage valvular or coronary
interventions if needed, and the shorter course decreases friction
on the deployment device allowing greater flexibility and ease
of manipulation. The incidence of vascular access complications
during TAVR is declining, but still associated with early and
late mortality. Preparing for, acknowledging, and addressing
these concerns are pivotal to achieving both surgical success
and minimize adverse vascular outcomes. When transfermoral
access cannot be performed, an axillary-subclavian approach is
typically preferred over transapical and direct aortic access as
these are deemed "surgical" procedures and increase patient
morbidity especially in an older, frail patient cohort.

Additional research and/or registries are necessary to realize
how the safety of our approach compares to traditional open
subclavian artery cutdowns, other alternative access approaches,
or the recently described percutaneous fully percutaneous transaxillary approach [8].
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Figure 2: Demonstrates the final setup of the kit adapted for axillary
artery access for the Transvalvular Aortic Valve Replacement (TAVR).
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the Impella 5.0 insertion kit (ARROW), passed through the Vacate Gel
weave graft (STAR), and the distal end of the TAVR device (CIRCLE) was
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aortic valve, the TAVR valve was unsheathed and deployed using
transesophageal echocardiographic guidance in the usual fashion
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was then closed in 3 layers.

Comment

Femoral arterial access is the preferred approach to TAVR
offering a mortality benefit to alternative access. However,
TAVR can be achieved through multiple sites including axillarysubclavian arteries, the left ventricular apex, or the ascending
aorta [5]. Axillary-subclavian artery access offers advantages
largely related to the shorter distance to the aortic valve including:
avoidance of the need to navigate multiple long segments of
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