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Objectives

Overview of temporary MCS in support of 
cardiogenic shock, with discussion of technique 
and management, including:

• Axillary IABP

• Peripheral RVAD/LVAD/Bi-VAD

• ECMO, including ambulatory strategies and 
LV unloading



Axillary IABP



Axillary IABP

Innovations (Phila). 2017 Nov/Dec;12(6):472-478. 

J Thorac Cardiovasc Surg. 2012 Oct;144(4):951-5

J Thorac Cardiovasc Surg. 2012 May;143(5):1193-7



Axillary IABP

• Allows sitting upright, early ambulation and 
aggressive physical therapy

• Improved pulmonary status

• Lower infection rate compared to femoral IABP

• Support duration reported as high as 152 days

• Relatively low cost

• Malfunction/malpositioning requiring cath lab 
or operation room

• May not be suitable in emergent setting due to 
time for cutdown and graft anastomosis

• Increased ICU length of stay



Axillary IABP - Technique

• ~ 4cm cm incision is made 1-2 finger breadths 
below the lateral 2/3rds of the right clavicle

• Enter the deltopectoral groove and the divide the 
clavipectoral fascia (avoid dividing the pec major 
[less pectoral atrophy])

• Partial division of the pectoralis minor  



Axillary IABP - Technique

• Administer IV heparin (usualy 5,000 – 8,000 units)

• Clamp the artery and anastomose a 6mm Dacron 
end-to-side with 5-0 proproplyene suture



Axillary IABP - Technique



Axillary IABP - Technique



Axillary IABP - Management



Axillary IABP - Management



Axillary IABP - Management



Axillary IABP - Management

• Care must be taken to avoid having the tip of the 
balloon curve into an abdominal vessel and cause 
ischemia 

• Augmentation waves will not look the same as 
when the pressure sensor tip was at the aortic 
arch because it will now sense the volume being 
pushed to the distal aorta rather than the proximal 
aorta

• Ax-IABP promotes ambulation, which increases 
the risk of balloon migration, so daily chest x-rays 
are recommended; 

• The left axillary may be theoretically safer than the 
right SC to avoid potential neurological 
consequences of passing the right carotid at the 
innominate artery, but no significant differences in 
neurological events have been shown



Axillary IABP – iVAS/NuPulse



Peripheral/Percutaneous RVAD



Percutaneous RVAD

ASAIO J. 2018 Jul/Aug;64(4):570-572.

Catheter Cardiovasc Interv. 2016 Sep;88(3):390-6

J Thorac Dis. 2019 Apr;11(Suppl 6):S913-S920.



Percutaneous RVAD - ProTek Duo

• Placed in the Right IJ (or Left IJ, or Left 
SC)

• Allows for sitting upright and ambulation

• Easy implantation

• Bedside removal

• Duration of support of weeks or more



ProTek DUO - Technique

Proximal

Distal
Coaxial dual 

lumens

Suture wings Omni-directional 
inflow/outflow

Tapered cannula
29 to 16 OR 31 to 18 Fr

Radiopaque 
markers

Flexible 
introducer



ProTek DUO - Technique



ProTek DUO - Technique



ProTek DUO - Technique



ProTek DUO - Technique

# 1 # 2 # 3



ProTek DUO - Technique



Percutaneous RVAD – Impella RP Flex



Peripheral/Percutaneous LVAD



Axillary Impella – temp LVAD

Am J Cardiol. 2016 May 15;117(10):1622-1628



Axillary Impella – temp LVAD



Axillary Impella - Technique



Axillary Impella – Bridging Strategy

ASAIO J. 2018 Sep 28.

15 Patients via
axillary approach

Long-term 
survival 60%



Axillary Impella – Bridging Strategy

Am J Cardiol. 2016 May 15;117(10):1622-1628

75% Axillary
n = 30



Axillary Impella – Bridging Strategy

ASAIO Journal 2023; 69;e158–e162



Peripheral Biventricular Support



Veno-Arterial Extracorporeal 
Membrane Oxygenation



Veno-Arterial (VA) ECMO



VA-V ECMO – Harlequin Syndrome
(“North-South Syndrome”)



VA-V ECMO – Harlequin Syndrome
(“North-South Syndrome”)



Ambulatory VA ECMO



Ambulatory VA ECMO



VA ECMO with Impella (ECPELLA)
for LV Unloading

+



VA ECMO with Impella (ECPELLA)
for LV Unloading



VA ECMO with Impella (ECPELLA)
for LV Unloading



VA ECMO with Impella (ECPELLA)
for LV Unloading
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