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Introduction

The increasing complexity of endovascular therapy for
aortic pathology in the past few decades has been facilitated
by improvements in access techniques and delivery systems.
Successful vascular access management is a critical element
to the safe and effective conduct of these procedures. In
this editorial, we outline the principles of a standardized
approach to vascular access. The basic approach involves:
(I) preoperative planning, which incorporates clinical,
imaging, and procedural considerations; (II) preoperative
plan for potential or anticipated access-site complications;
(III) intraoperative confirmation and reassessment; (IV)
clear communication and team readiness for closure
complications.

Treatment of aortic pathology is increasingly being
performed by endovascular techniques. Given the size
of devices necessary to deliver an aortic endograft,
transfemoral access has been the standard approach,
with iliac access as the secondary approach. The main
access considerations are accommodating large caliber
devices, avoiding complications, and safely closing the
access site(s). Access-related complications may range
from local site bleeding to dissection to arterial rupture.
Cutdown for failure of percutaneous access is associated
with a number of adverse events (1). As delivery and access
closure devices (ACDs) have evolved, the feasibility of safe
total percutaneous access has increased. This requires a
consistent method for pre-operative, intra-operative, and
post-operative vascular access management.
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Encouragingly, percutaneous-only access is increasing
while access-related complications are decreasing. A
meta-analysis of eleven studies on thoracic endovascular
aortic repair (TEVAR) for descending thoracic aortic
aneurysms found a pooled rate of 9.7% for vascular
complications requiring repair, without reporting on
an open versus percutaneous approach (2). In the Gore
Global Registry for Endovascular Aortic Treatment
(GREAT) (3), percutaneous-only access for thoracic
endovascular aortic repair (TEVAR) was 33.4% (slightly
less than for EVAR at 44.4%); access site complication rates
for TEVAR were 1.9%. More recent observational studies
have demonstrated higher rates of totally percutaneous
access at 45.7-87.1% with only slightly higher rates of
access-related complications (2.4-4.3%) (4,5). Gender
plays a significant role, with women having a threefold rate
of conduit need and a significantly higher rate of access-
related complications regardless of whether the technique is
percutaneous or open (6).

A standardized approach begins with pre-operative
evaluation of the vasculature to determine the appropriate
access site and technique, anticipate potential complications,
and plan for bailout techniques should they become
necessary. Both clinical and imaging-based [typically
helical computed tomography (CT)] aspects are important,
including factors related to the vessel itself (diameter,
anatomy, calcification or atherosclerotic severity, tortuosity,
distal disease), and the patient (obesity, prior femoral
interventions and closure devices, underlying aortic
pathology). At the start of the procedure, the safety
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and efficacy of the initial access plan is confirmed with
additional imaging modalities such as ultrasound and
angiography. These modalities may serve as the primary
evaluation in urgent or emergent cases, where pre-operative
CT assessment may not be adequate. Of utmost importance
is the surgeons’ ability to be flexible and integrate new
information, particularly when it suggests that an alternative
approach is significantly safer.

Once the approach is determined, arterial entry
technique must be meticulous and with a plan for arterial
closure in mind. For percutaneous access, a combination of
palpation, knowledge of anatomy, and confirmatory imaging
is used to determine the ideal puncture site. The pre-
close technique is used at this time; any signs of persistent
difficulty performing this step should prompt re-evaluation
of the access plan. In a single-institution series, obesity per
se was not a predictor of ACD failure; rather, access vessel
diameter-to-sheath ratio and adjunctive iliac stents predicted
failure (7). For more extensive aortic interventions, recent
developments that affect access planning include advanced
branch management, with multifenestrated, snorkel, and
chimney grafts requiring secondary access sites for distal-
facing and/or multiple target vessels. Secondary sites may
include the upper extremities or carotid arteries. Pre-
operative planning includes evaluation of these individual
access sites, and a backup plan to manage complications of
each of these sites. In cases involving a lengthy procedure
with a large contralateral femoral sheath, or multiple
sheaths and catheters in place to manage multiple target
vessels, one must intermittently direct intra-procedural
attention to cumulative blood loss as well as occlusive time
of the visceral vessels and limbs.

Once the procedure is complete and the patient is ready
for closure, one must be prepared to identify potential
access site complications such as dissections or perforations,
as well as closure-device complications (stenosis, occlusion,
or device failure). Routinely, equipment such as additional
closure devices, percutaneous angioplasty balloons, covered
stents, and surgical trays should be available for bailout
procedures. Clear communication with the multidisciplinary
team is paramount to managing rarer complications in an
expeditious and effective manner.

Conclusions

Complex endovascular therapies for aortic pathology may
require multiple arterial access sites. With a standardized
approach to pre-operative, intra-operative, and post-
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operative vascular access management, optimal outcomes
can be achieved.
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