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Cardiovascular Revascularization Medicine
Advances in Vascular Post-Closure With Impella☆
The use of acute mechanical circulatory support (AMCS) devices is
growing [1]. Applications include cardiogenic shock and high-risk coro-
nary, valvular, and electrophysiologic interventions.Whilemost reports
in this field focus on hemodynamic effects, myocardial recovery, and
end-organ function, one of the most important determinants of clinical
outcomes is associated with adverse vascular events (AVEs). AVEs can
be broadly categorized into four phases: at the time of insertion, while
onmechanical support, at the time of device removal, or after device re-
moval. Each of these AVEs is also unique to the type of AMCS being
employed.

A recent analysis ofmore than1800 percutaneous left ventricular as-
sist device implants identified that hematoma, transfusion, and re-
intervention occurred in 10.1%, 17%, and 2.6% of cases respectively [2].
These findings are likely magnified when focused on all AMCS plat-
forms, including veno-arterial extracorporeal membrane oxygenation
(VA-ECMO), TandemHeart support, and Impella. Furthermore, cardio-
genic shock patients are especially prone to vascular complications
caused by multi-organ failure, coagulation disorders, use of vasopres-
sors, and insertion of AMCS devices under emergent conditions. Other
factors likely to influence AVEs include age, peripheral vascular disease,
obesity, and prior vascular intervention [3].

In this issue of Cardiovascular RevascularizationMedicine, Omran and
Reeves report 2 approaches to remove an Impella CP or 2.5 pumpwhile
preserving arterial access [4]. One approach involves cutting the cathe-
ter shaft and inserting telescoping 9Fr/12Fr sheaths over the catheter
shaft, which allows for rewiring of the descending aorta and subsequent
removal of the Impella while preserving wire access in the aorta for in-
troduction of a new 14Fr sheath. The second approach is bit more heroic
and involves partially exposing the outlet port of the Impella cannula
(i.e., Impella cannula half in and half out of the femoral artery) and
rewiring this cannula with a stiff wire to re-access the aorta. Both tech-
niques worked in these cases but are the types of approaches that we as
interventionalists often put together as a bailout maneuver. These ap-
proaches sometimes work and often lead to important advances in
technology that are more optimally designed to address the issue.

Since publication of this report, newer-generation Impella CP de-
vices are equipped with a side-arm access port to facilitate re-wiring
into the vascular lumen (Fig. 1). A stylet is removed from the side arm
and a 0.035” wire can be advanced through the repositioning sheath
into the true vascular lumen. Once a wire is positioned in the aorta,
the entire Impella CP device can be removed with the repositioning
sheath while maintaining aortic wire access and manual compression
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for hemostasis. We then insert a new 14Fr sheath followed by either in-
sertion of a newCP device or closure of the 14Fr arteriotomy.Most com-
monly, we deliver 0.035”wires through the 14Fr sheath and, using a 7Fr
dilator on one wire, deliver a Perclose (Abbott Inc.) suture at 10:00
followed by a second suture at 2:00 and, if needed, a third suture at
12:00. Others have described regaining access via the contralateral fem-
oral artery for dry closure [5] or delivery of Perclose sutures without the
buddy wire/buddy dilator approach. These procedures should be per-
formed under fluoroscopic guidance with documented angiography or
other vascular imaging to confirmvessel size, patency, and optimal loca-
tion of the primary arteriotomy in the common femoral artery.

Unlike transcatheter aortic valve replacement or other procedures
involving large-bore access, AMCS devices often indwell for days or
weeks and may involve combinations of devices, such as Impella with
VA-ECMO.Most VA-ECMOcircuits require 15Fr to 19Fr arterial cannulas
and are often deployed with an antegrade perfusion sheath. Closure of
these cannulas is most commonly achieved with femoral cut-down
and primary surgical repair of the artery. As we continue to operate
and deploy AMCS devices, new options to deal with potential AVEs
will likely improve clinical outcomes for this critically ill population.
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Fig. 1. Newer-Generation Impella Re-wiring Sheath for Post-Closure. A) Stylet is
removed from the side arm of the repositioning sheath, B) A 0.035” wire can be inserted
into the sidearm and exits the distal end of the repositioning sheath into the vascular
lumen adjacent to the Impella catheter shaft, C) The Impella is pulled toward the
repositioning sheath until the motor and cannula are positioned outside the
repositioning sheath with the 0.035” wire in the aorta. The Impella and repositioning
sheath can then be removed en bloc and the 0.035”wire left in the aorta for re-access.
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