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Intra-Aortic Balloon Pump Placement in the Axillary Artery: Where

are We?
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The prevalence of patients with heart failure (HF) in Brazil is
high, with an increasing number of hospitalizations for advanced
HF in tertiary care services. This suggests that patients’ conditions
are persistently more severe, with recurrent episodes of
pulmonary congestion or low cardiac output requiring frequent
hospitalization. Multidisciplinary clinical support and optimized
medical therapy are fundamental in the treatment of these
patients. However, in refractory cases, bridge or destination
therapies such as circulatory or ventricular assist devices (VADs)
and heart transplantation may be indicated."?

Patients with decompensated INTERMACS 2 or 1 HF may
have an indication for mechanical circulatory support (MCS)
during hospital stay. Devices currently available in Brazil include
intra-aortic balloon pump (IABP), Impella CP, venoarterial
extracorporeal membrane oxygenation, and Centrimag.? The
IABP is the most used device in Brazil and worldwide due to
easy access, cost-effectiveness, and simple implant procedure
and management. Despite having a modest effect on cardiac
output, the IABP has a significant impact on circulatory
hemodynamics, is simpler to use, and has an equal or superior
safety profile compared with more modern devices.>*

Complete or partial patient immobilization is inherent in
critical HF and in the use of MCS and thus may be required.
The development of additional complications due to
immobilization is a risk factor for worse in-hospital outcomes,
and complications such as sarcopenia and cachexia are more
frequent and often progressive.®’

Aiming at reducing immobility and its consequences while
still providing the necessary hemodynamic support, McBride et
al. first described in 1989 a technique for surgical placement of
an IABP through the axillary artery.? In the early 2000s, two case
series were published. The first series described the outcomes
of 13 patients over a 3-year period who had received IABP
support for a mean duration of 37 days. Of these, 10 underwent
a heart transplant.® The second series reported the outcomes of
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4 patients with ischemic cardiomyopathy on the heart transplant
waiting list. Support duration ranged from 12 to 70 days, and
all patients underwent successful transplants.*

In 2012, a series of 18 patients surgically implanted with an
axillary IABP between 2007 and 2010 was published. Median
support duration was 19 days, and 72% of patients underwent
a heart transplant. Three patients developed device-related
complications, ie, IABP displacement, rupture, or kinking. These
complications were not associated with worse outcomes. There
were no vascular complications or stroke."

The first series of patients treated with an axillary IABP
using only percutaneous access was published in 2013. Fifty
patients referred for heart transplantation or VAD evaluation
received a left axillary IABP between 2007 and 2012. Mean
support duration was 18 days, and 84% of patients underwent
a heart transplant. Complications requiring intervention
included one case of significant bleeding and two cases of left
upper extremity ischemia. IABP repositioning was required
in 44% of patients, whereas 20% of patients required IABP
replacement due to malfunction. There were no IABP-related
deaths, strokes, or infections.'

In 2020, the same group of researchers expanded on
previous experience and published a series of 195 patients
who had received an axillary IABP between 2007 and 2018.
Patients were divided into two groups according to therapeutic
success, which was defined as destination therapy. Success
rate was 68%; 120 patients underwent a heart transplant, and
13 patients received a long-term VAD. Among the remaining
62 patients (31.8%), 16 (8%) died, 18 (9.2%) required
support escalation, and 28 (14%) underwent IABP removal
(22 due to complications and 6 due to contraindications
to destination therapy). The 1-year survival rate was 87%
for heart transplantation and 62% for VAD implantation.
Median support duration was 19 days. IABP replacement
or repositioning was common (37%), with a mean number
of IABP exchanges per patient of 0.68. Left upper extremity
ischemia occurred in 3.5% of patients, but no patient suffered
limb loss. Stroke, mesenteric ischemia, and bacteremia rates
were 2.5%, 3%, and 9.2%, respectively. Among patients
who developed bacteremia, 16.6% required IABP removal
due to infection. Implant site-related bleeding occurred in
2.5% of patients, whereas 96 (49%) patients required IABP
repositioning at least once."

More recently, another study described 38 patients treated
percutaneously between 2017 and 2020. IABP failure or
migration requiring replacement occurred in 21.4% of patients.
There were no major complications, and 81.6% of patients
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received the intended therapy.'* Nishida et al. reported their
experience with 241 patients implanted with an IABP, of
whom 58.9% underwent axillary insertion. Ambulation was
possible in 90% of patients, and 86.7% received the intended
therapy." Vascular complications occurred in 3% of patients
who underwent percutaneous IABP placement, and one third
of these patients required surgical treatment.'®

Some Brazilian hospitals perform percutaneous IABP
placement in the left upper extremity, but data on MCS
implantation and advanced HF treatment are scarce (Figures
1 and 2). Knowledge is essential to better understand the risk
factors involved in complications and unfavorable outcomes, as
well as to precisely define the role of axillary IABP in the current
setting of MCS. Although these approaches have not been
directly compared, the positive impact on adequate physical
therapy and motor rehabilitation favors IABP placement via the
axillary artery compared with the femoral artery. By allowing
ambulation and greater mobility, the processes of sarcopenia
and cachexia are also likely to be attenuated.

According to the available data, percutaneous axillary IABP
placement is a viable and safe alternative for the implantation
of an IABP in patients who require long-term support. The data
suggest that placement via the axillary artery requires careful
attention for correct device positioning, with increased rates of
IABP repositioning and exchange compared with the femoral
artery. Prospective and randomized clinical trials involving
multidisciplinary teams are needed to provide hemodynamic

support and comprehensive care according to the demands
and risk profile of each patient in this complex setting of
advanced HF.
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Figure 1 - Arteriography performed with a 5F introducer to confirm puncture positioning.
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Figure 2 - Final position of the intra-aortic balloon pump after percutaneous implantation.
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