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A 74‑year‑old man was referred to our center 
from a regional cardiology department where 
he was hospitalized for cardiovascular decom‑
pensation. Previous coronary angiography 
showed critical stenosis of the coronary arter‑
ies (Figure 1A and 1B). Other findings included se‑
vere low‑flow, low‑gradient AS (Vmax, 3.65 m/s; 
maximum/mean gradient, 53/35 mm Hg; AV 
area, 0.7 mm2), reduced LVEF (<20%), a EuroS‑
CORE of 16.1%, and a SYNTAX score of 58. Con‑
sidering the high-risk surgery after Heart Team 
evaluation, the patient was scheduled for PCI 
with LVAD support.

As we expected problems with Impella inser‑
tion and possible AV obstruction, we decided 
to perform balloon valvuloplasty (Figure 1C). Af‑
ter the guidewire was inserted through the AV, 
the patient developed hypotension requiring va‑
sopressor support (norepinephrine). After val‑
vuloplasty, Impella CP was successfully placed 
in the LV. Next, intravascular ultrasound–guid‑
ed PCI was performed with intermediate level of 
support (cardiac flow, 3.5 l/min) (Figure 1D and 1E).

During the procedure, the patient was stable 
and conscious. The device was removed imme‑
diately afterwards in the catheterization lab‑
oratory, according to the protocol. At 30‑day 
follow‑up, LVEF improved to 37%. Six weeks af‑
ter valvuloplasty and PCI, transcatheter aortic 
valve implantation was successfully performed 
(Figure 1F), resulting in further LVEF increase to 
45% at 30 days.

As the Impella system is generally contraindi‑
cated in AS, few cases of its use during high‑risk 

Intra‑aortic balloon pump (IABP) has been 
used since the 1960s as mechanical circulatory 
support (MCS) in cardiogenic shock, and since 
1990s it has also been applied for high‑risk per‑
cutaneous coronary intervention (PCI).1 Apart 
from IABP, alternative percutaneous left ven‑
tricular (LV) assist devices (LVADs) are avail‑
able, such as extracorporeal membrane oxy‑
genation (ECMO), Impella (Abiomed, Denvers, 
Massachusetts, United States), or TandemHeart 
(CardiacAssist, LivaNova PLC, London, Unit‑
ed Kingdom).

Of all MCS devices, Impella seems to be 
the optimal choice in terms of the impact on 
cardiac flow (IABP, up to 1 l/min; Impella and 
TandemHeart, up to 5 l/min; extracorpore‑
al membrane oxygenation, 3–7 l/min), imple‑
mentation techniques, staff involvement, and 
complications.2 It is a continuous‑flow device 
that is placed in the LV across the aortic valve 
(AV), using a retrograde femoral artery access. 
Once implanted, it pumps blood from the LV 
into the ascending aorta.

High‑risk PCI is defined according to several 
clinical features, comorbidities, and anatomi‑
cal characteristics, the most important being 
LV systolic dysfunction (ie, LV ejection fraction 
[LVEF] <35%), congestive heart failure, severe 
aortic stenosis (AS) and mitral regurgitation, 
unprotected left main disease, severe 3‑vessel 
disease, SYNTAX score exceeding 33, last re‑
maining patent vessel, and chronic kidney dis‑
ease. To avoid hemodynamic collapse and car‑
diac arrest, MCS should be planned before PCI.
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support in patients undergoing percutaneous coronary intervention: an interven-
tional perspective. JACC Cardiovasc Interv. 2016; 9: 871-883.
3  Martinez CA, Singh V, Londono JC, et al. Percutaneous retrograde left ventricu-
lar assist support for interventions in patients with aortic stenosis and left ventricu-
lar dysfunction. Catheter Cardiovasc Interv. 2012; 80: 1201-1209.
4  Singh V, Yadav PK, Eng MH, et al. Outcomes of hemodynamic support with 
Impella in very high‑risk patients undergoing balloon aortic valvuloplasty: results 
from the Global cVAD Registry. Int J Cardiol. 2017; 240: 120-125.
5  Balak W, Wiśniewska J, Ziółkowski M, et al. High‑risk coronary angioplasty 
protected by an Impella pump combined with simultaneous iliac artery angioplas-
ty. Kardiol Pol. 2019; 77: 726-727.

PCI in these patients have been reported, and 
valvuloplasty was applied depending on the pos‑
sibility of insertion.3,4 Another limitation of 
the use of Impella is peripheral arterial steno‑
sis; however, it may also be simultaneously treat‑
ed with minimally invasive methods.5 Our case 
shows that Impella can be successfully used in 
high‑risk patients with AS when valvuloplasty 
can be performed, if necessary. This strategy ap‑
pears to be feasible in this growing population 
of patients with AS.
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Figure 1  Angiography imaging: A – the left coronary artery (LCA) before percutaneous coronary intervention (PCI) showing stenosis in the distal left main 
coronary artery, Medina 1,1,1 (red arrow) and the circumflex artery (white arrow); B – the LCA before PCI showing critical stenosis in the left anterior descending 
artery (arrow); C – balloon aortic valvuloplasty; D, E – LCA after PCI, Impella in the left ventricle; F – transcatheter aortic valve implantation
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