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Abstract

Transfemoral access has been established as the gold standard ap-
proach for the majority of patients undergoing transcatheter aortic
valve implantation (TAVI). However, in cases with anatomical dif-
ficulties or severely diffused peripheral arterial disease, alternative
vascular access may be considered such as the transaxillary approach.
We present the case of a 92-year-old gentleman with exertional dysp-
nea due to severe symptomatic aortic stenosis and a history of periph-
eral femoro-femoral bypass surgery, coronary arterial bypass surgery
and a permanent dual-chamber left-side implanted pacemaker. Due
to the high surgical risk and the severe anatomical difficulties, the
method of TAVI using the left axillary approach was opted. A 14-F
vascular sheath was inserted with surgical cutdown and with fluoro-
scopic guidance while small injections of contrast confirmed the
non-occlusive position and the patency of the left internal mammary
artery (LIMA) graft. A stiff guidewire was used to cross the heav-
ily calcified aortic valve and subsequently was placed into the left
ventricle. Balloon aortic valvuloplasty was performed followed by a
successful TAVI with no significant aortic regurgitation or paraval-
vular leak. The patient recuperated uneventfully and was discharged
after 72 h. Axillary access for TAVI is a feasible option for high-risk
patients with extended peripheral arteriopathy. To our knowledge this
is the first case report describing the implantation of a newer type of
intra-annular self-expanding valve platform in a nonagenarian patient
with severe comorbidities and such a remarkable history of multiple
previous interventions in the selected access site. Meticulous upfront
strategy planning and efficient collaboration between specialties is of
outmost importance in hybrid procedures for favorable clinical out-
comes, especially in cases with challenging anatomies.
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Introduction

Transaxillary approach accounts to approximately 5-10% of
patients eligible for transcatheter aortic valve implantation
(TAVI) [1, 2]. Patients with severe aorto-iliofemoral artery
disease are considered suitable candidates; however, technical
considerations arise in cases with previous surgical interven-
tions in the thorax potentially compromising the outcome of a
subsequent intervention [2, 3].

Case Report

Investigations

We report the case of an active 92-year-old male presenting
with exertional dyspnea and exacerbating angina during the
past 3 months. From his past medical history, he referred a pe-
ripheral femoro-femoral bypass surgery, coronary arterial by-
pass surgery with two internal mammary arteries (IMAs) and a
dual-chamber left-sided pacemaker implantation.

On clinical examination the patient had an oxygen satura-
tion of 94%, blood pressure of 160/70 mm Hg, heart rate 75
beats per minute (bpm) and a late weak pulse. Thorax ausculta-
tion revealed regular heart sounds with a holosystolic murmur
located in the area of the aortic valve migrating to the apex and
the carotids.

Diagnosis

Transthoracic echocardiogram revealed a left ventricle with nor-
mal wall thickness and dimensions, grade 1 diastolic dysfunc-
tion and diffusely impaired systolic function (ejection fraction
(EF) = 30%). A calcified tricuspid aortic valve with low-flow/
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Figure 1. (a) Three-dimensional (3D) reconstruction of the aortoiliofemoral anatomy and (b) intravenous (IV) contrast image from
MSCT scanning. Severe bilateral femoral artery disease with a patent femoro-femoral bypass graft and severe calcifications of
the right aortoiliac artery and the descending aorta are displayed. (c) 3D reconstruction of the left subclavian artery anatomy
and regional vessel diameters, with permanent pacemaker implanted beside the left acromioclavicular joint. (d) Aortic annulus
perimeter from MSCT scanning. MSCT: multislice computed tomography.

low-gradient aortic stenosis (peak velocity (Vmax) = 3.1 m/s,
AVAI (aortic valve area (AVA) indexed for body surface area) =
0.8 cm?/m?, mean gradient = 23 mm Hg, stroke volume index
(SVi) = 33.70 mL/m?) and mild atrioventricular valves regurgi-
tations were recorded. A subsequent low-dose dobutamine stress
echo study did not demonstrate adequate flow reserve.

Coronary catheterization demonstrated chronic occlusion
of the proximal left anterior descending coronary artery (LAD)
and left circumflex coronary artery (LCX) and a patent left
internal mammary artery (LIMA) sequentially grafted to the
proximal LAD and first obtuse marginal artery (OM1). Right
coronary artery (RCA) was occluded, and a patent right in-
ternal mammary artery (RIMA) graft was anastomosed to the
middle segment of the RCA.

Multislice computed tomography (MSCT) revealed a
heavily calcified aortic valve with a calcium score of 2,200
Agatston units. The right superficial femoral artery was oc-
cluded distally, the left superficial had a significant stenosis
while the femoro-femoral bypass graft was patent. The left ili-
ofemoral artery was completely occluded and the abdominal
aorta was severely calcified (Fig. 1a, b). Left subclavian ar-
tery had minor calcifications and mild tortuosity with regional
mean calculated diameters of over 6 mm (Fig. 1c). The aortic
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root was moderately calcified with calcium in the left ventricu-
lar outflow tract (LVOT) and the aortic annulus had a derived
perimeter of 23.4 mm and an area of 415.6 mm? (Fig. 1d). The
sinotubular junction had a diameter of 27 mm, the left coro-
nary artery (LCA) height was 17.9 mm, and the RCA height
was 24.8 mm. Right subclavian artery was characterized as a
mildly calcified vessel with a tortuous bending course.

The case was presented to the department’s Heart Team
meeting. Due to the patient’s declining clinical status and the
extremely high surgical risk (Euroscore II = 43.52%), left
transaxillary TAVI was opted as the most suitable approach.

The vessel was suitable for the insertion of a 14-F sheath
while the calcified aortic valve was appropriate for a Navitor
(Abbott, Illinois, USA) 27-mm self-expanding intra-annular
valve platform with adequate radial force and compatible with
the aforementioned vascular sheath diameter.

Treatment

The procedure was performed using general anesthesia. A tem-
porary pacing lead was inserted into the right ventricle through
the right femoral vein and a 5-F pigtail was positioned in the
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Figure 2. (a) Successful safe cutdown approach of the left axillary artery sparing the surrounding anatomical structures and the
pacemaker/lead pocket and (b) subsequent insertion of a 14-F vascular sheath.

non-coronary cusp through the right femoral artery. The access
to the left axillary artery was made through an 8-cm infracla-
vicular incision. The leads of the permanent pacemaker were
detected, and care was taken not to dislodge them. The axillary
artery was carefully separated from the branches of the sur-
rounding brachial plexus and was elevated with vessel loops in
order to be cannulated. The insertion point was identified, and
access was established with direct puncture 4 - 5 cm distally to
the origin of the left internal thoracic artery (Fig. 2a).

A 14-F vascular sheath was inserted subsequently (Fig. 2b)
under fluoroscopy and a non-occlusive position was chosen with
small contrast injections confirming the patency of the LIMA
graft (Fig. 3a). After successful crossing of the heavily calcified
aortic valve, a stiff guide wire (Safari Small, Boston Scientific,
MA, USA) was promptly positioned into the left ventricle. A 20-
mm compliant balloon was used for aortic valvuloplasty and a
27-mm self-expandable transcatheter aortic valve was carefully
stationed and successfully deployed at a 3-mm depth (Fig. 3b).
No significant angiographic evidence of paravalvular leak and
aortic regurgitation were recorded (Fig. 3c, d) as also confirmed
by the bedside transthoracic echocardiogram. Pacemaker inter-
rogation revealed normally functioning leads.

Follow-up and outcomes

The patient was transferred to the intensive care unit (ICU)
for monitoring, recovered with no neurological deficit and was
uneventfully discharged at 72 h. At the monthly follow-up ap-
pointment, he had a clinical and functional status improvement
and has been scheduled for an implantable cardioverter-defi-
brillator (ICD) upgrade.

Discussion

Transaxillary access is considered widely as the second vas-
cular approach option for TAVI after the transfemoral route
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[2-4]. Data derived from large randomized controlled TAVI
trials and national registries have confirmed its non-inferiority
to the transfemoral access with regards to procedural success,
life-threatening bleedings, major vascular complications and
comparable end points in terms of cardiovascular death and
survival at 2 years [5-8].

A percutaneous approach can be implemented in carefully
selected cases minimizing complications such as major bleed-
ings and pneumothorax [9]. In our case and considering the
compromised anatomy of the left subclavian area, a cutdown
technique was selected as a safer technical approach.

The presence of a dependent LIMA graft, although not
a contraindication for transaxillary access, can substantially
jeopardize a successful procedure with detrimental effects
[10]. Due to the risk of sudden occlusion by the vascular
sheath and/or dissection of the axillary/subclavian arteries,
related to their brittle elastic fibrous structure, careful maneu-
vers are required during the procedure [2, 9, 11]. Additionally,
fluoroscopy guidance with minimal contrast injections, at the
time of insertion of the guiding sheath, facilitates the correct
positioning of the device assembly and minimizes the risk of
undetected dissections.

Permanent pacemaker implantation to the ipsilateral se-
lected access site for transaxillary TAVI provokes viable con-
cerns regarding patient’s safety. Pacemaker and leads assembly
can be damaged during the procedure. Moreover, percutaneous
axillary/subclavian approach always encompasses the risk of
brachial plexus injury, due to its anatomical adjacency to the
axillary artery, with detrimental clinical ramifications for the
patient [12-14]. Hence, we decided that a safer vascular ac-
cess would be secured via cutdown while the positioning of a
temporary pacing lead into the right ventricle would serve as
a bailout, in case of an iatrogenic permanent pacemaker dys-
function during the procedure.

Vascular approach through the axillary artery has been
corroborated to a higher rate of stroke events in comparison to
the standard transfemoral access and frequently in cases with
balloon expandable valve platforms [4, 15]. Implementation of
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Figure 3. (a) Fluoroscopy injection confirming the non-occlusive position of the sheath and patency of the LIMA graft. (b) A 27-mm
self-expandable transcatheter aortic valve stationed over a stiff guide wire at the level of the aortic annulus. (c) Fully expanded valve
with (d) no significant angiographic tracings of aortic regurgitation and/or paravalvular leak. LIMA: left internal mammary artery.

cerebral vascular protection devices, especially in cases at high
risk for stroke (small vessel diameters, left subclavian access,
history of stroke, excessive atherosclerotic burden, vertebral
artery anatomy prompting possible occlusion by the vascular
sheath) is of critical importance [12]. Nevertheless, our patient
displayed unfavorable right subclavian artery anatomy with a
dependent RIMA graft to the RCA rendering the use of such
protective device unsuitable.

Conclusions

More than two decades after the first successful implantation
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of a transcatheter aortic valve in humans the rapidly evolving
field of TAVI offers a wide range of treatment options in pa-
tients with severe symptomatic aortic stenosis deemed at high
surgical risk. Transaxillary vascular access, under circum-
stances, can be a safe and viable alternative option, with re-
gards to the standard femoral approach, in cases with compro-
mised peripheral anatomy and past interventions in the thorax.

Learning points

We demonstrated the safety of left axillary/subclavian access
for TAVI in elderly patients with compromised aortoiliofemo-
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ral anatomies.

Transaxillary approach can be used with caution in cases
with dependent IMA grafts and a tortuous right subclavian ar-
tery.

Previous permanent pacemaker implantation ipsilateral to
the access site is not an absolute contraindication for transaxil-
lary TAVIL
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