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Introduction

Cardiogenic shock (CS) is the most common cause of death 
in patients hospitalized with acute myocardial infarction. It 
accounts for a high 30-day mortality rate up to 60–80% (1,2). 
Impella 2.5 (IMP) and intra-aortic balloon pump (IABP) are 
common mechanical circulatory devices that are used in CS. 
IABP decreases cardiac afterload, improve coronary perfusion 
and augments mean arterial pressure (MAP) (3). IMP on the 
other hand, continuously pumps the blood directly from the 
left ventricle (LV) to aorta, which decreases LV workload and 
O2 consumption, subsequently shifting pressure-volume loop 
to left (4). This further improves hemodynamics including 
aortic pressure, coronary perfusion, and decreases left atrial 
as well as pulmonary wedge pressures (4).

Their individual use has been associated with improved 
hemodynamics in CS without a 30-day mortality benefit 
(5,6). However, given the lack of a mortality benefit with 
single strategy of IABP or IMP, combined use of both 

devices has been suggested and reported in a few cases 
in literature. To date, no randomized clinical trials have 
evaluated the benefit of combining both devices for CS 
treatment (3,5,7-9). In this report, we present a case 
utilizing both devices, IABP and IMP, to treat CS.

Case presentation

A 42-year-old male with past medical history of diabetes 
mellitus, hypertension and hyperlipidemia was admitted 
under the diagnosis of non-ST elevation myocardial 
infarction (NSTEMI) and severely reduced left ventricular 
function with ejection fraction of 20%. Coronary angiogram 
showed severe multi-vessel disease and the patient 
underwent emergent coronary artery bypass surgery with 
four vein grafts. His postoperative course was complicated 
by successful resuscitation of cardiopulmonary arrest and 
CS requiring vasopressors as well as IABP support.
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Despite these measures, the patient continued to 
deteriorate and the decision was made to add more 
mechanical circulatory support with IMP. The procedure was 
performed in the intensive care unit under transesophageal 
echocardiography (TEE) guidance, after obtaining informed 
consent, giving to the patient’s instability for transportation 
to the cardiac catheterization lab.

Under standard sterile technique, a right femoral artery 
access was obtained. IABP on the left side was turned off 
and a 5 French (Fr) pigtail catheter was advanced over the 
J wire into the ascending aorta and across the aortic valve 
(AV) confirmed via TEE (Figure 1). A 0.018” 260 cm wire 

was placed into LV cavity (Figure 2). Pigtail catheter was 
removed and ABIOMED IMP was prepped and advanced 
over the 0.018” wire (Figure 3A).

Under TEE guidance, IMP positioning was confirmed 
and it demonstrated good flow at 2.4 L/minute (Figure 3B). 
IABP was resumed as well. The 13 Fr peel-away sheath was 
removed and the repositioning unit inserted into the right 
femoral artery. Good hemostasis was achieved at the insertion 
site. Sheath was sutured and secured in place with a sterile 
dressing. At the end of the procedure, distal pulses were 
recognized by Doppler ultrasound and had excellent signal. 

The patient tolerated the procedure well with rapid 
improvement of the hemodynamics immediately following 
IMP placement including mean blood pressure MAP. He 
continued to improve clinically over the following days. 
Vasopressor/Inotropic support was gradually weaned off; 
IABP was discontinued after 48 hours and IMP was pulled 
out after 72 hours. The patient was finally discharged home 
after a prolonged hospital stay.

Discussion

IABP and IMP have different mechanisms of action; it has 
been suggested that they can potentially work together 
synergistically in patients with refractory CS who need 
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Figure 1 Visualization of pigtail catheter inserted into left ventricle 
(LV). AV, aortic valve.

Figure 2 Visualization of 0.018” guides wire (indicated by red arrows) in the left ventricle (LV). (A) 3D Echo pigtail; (B-D) 2D Echo.
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more hemodynamic support than what either device 
would provide. This synergy would not only optimize 
hemodynamics, but also may overcome the limitations of 
each device (10,11). These effects were initially shown in 
Sauren and colleagues who studied the combined strategy in 
an animal model (10). This was followed by few case reports 
where both devices used simultaneously showed superior 
hemodynamic support compared to single device use (11-13). 

The duration of the low output phase is indeed the 
main determinant of multiple organ failure, so more 
aggressive unloading of the failing heart in combination 
with revascularization might improve the outcome (13). 
Unlike other reported cases in literature, this case showed 
that under emergent situation, these mechanical support 
devices can be placed bedside under TEE guidance 

omitting the need for transportation to Catheterization lab 
and for fluoroscopy which would safe time in comparison 
to surgically placed devices and extra-corporeal membrane 
oxygenation which are more complex and time consuming. 
In these combination approach cases, there were no 
significant vascular complications reported, indicating 
the safety of this strategy. To our knowledge, this is first 
reported case in literature where IMP was inserted bedside 
under TEE guidance, which made it very challenging.

In conclusion, IMP placement at bedside under TEE 
guidance with preexisting contralateral IABP can be safe 
and effective for treatment of severe CS refractory to either 
device to provide further hemodynamic support. Further 
studies are needed to evaluate the efficacy, safety and cost of 
this approach for treatment of refractory CS. 

Figure 3 Ultrasound visualization of Impella 2.5 (IMP) insertion (A) IMP is placed in the left ventricle (LV) (B) IMP with color 
confirmation. AV, aortic valve.
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