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INTRODUCTION

Dynamic development of interventional cardiology
enables percutaneous treatment of patients with
multivessel coronary artery disease at high risk of
perioperative mortality.

Such high-risk procedures include interventions
in patients with severe systolic left ventricular (LV)
dysfunction, and patients in cardiogenic shock in
the course of myocardial infarction. These groups of
patients frequently require short-term mechanical
circulatory support (MCS) when undergoing high-
risk percutaneous coronary intervention (PCI) [1].
Impella is an axial flow blood pump which can be
percutaneously introduced via a 14 French sheath.
The right-side Impella device pumps blood from the
inferior vena cava into pulmonary artery, providing
up to 4 I/min of blood flow. By unloading the right
ventricle, it reduces the central venous pressure,
enabling the increased pulmonary venous return to
the left heart chambers [2, 3]. The left-side device
pumps blood from the LV into the ascending aor-
ta, providing cardiac output from 2.5 I/min up to
5.0 I/min, depending on the size of the device. By
unloading the LV and increasing cardiac output and
coronary flow, left-sided Impella provides hemody-
namic stability during PCl procedures. We present
a case report of a patient with severe systolic LV
dysfunction who presented with sustained ventricu-
lar tachycardia and underwent Impella-supported
multivessel PCI.
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CASE PRESENTATION
A 62-year-old man suffering from heart failure with
reduced ejection fraction (HFrEF) was admitted to
the cardiology department due to recurrent sVT. The
patient had a history of acute ST-elevation myocar-
dial infarction (STEMI) of the anterior wall, treated
with systemic thrombolysis (2001), non-ST-elevation
myocardial infarction (NSTEMI), with unsuccessful
attempt of PCl of the circumflex artery (Cx; 2008)
and an episode of sustained ventricular tachycardia
(sVT). Moreover, he received implantable cardiovert-
er-defibrillator with resynchronization therapy func-
tion (CRT-D) in the primary prevention of sudden
cardiac death (2008) due to HFrEF [NYHA class I,
ejection fraction (EF) 37%] and left bundle branch
block (QRS 176 ms). During the last months, sev-
eral episodes of ventricular tachycardia occurred,
which were ineffectively treated with anti-tachy-
cardia pacing and shock therapy. On admission,
the patient was hemodynamically stable, without
symptoms and signs of overt heart failure. Electro-
cardiogram revealed sinus rhythm with heart rate
50/min and biventricular pacing (Fig. 1). Echocardi-
ography showed enlarged LV and both atria, akinet-
ic inferior and posterior wall, hypokinetic lateral wall
with LVEF of 20%, diastolic dysfunction grade Il and
mild mitral and tricuspid regurgitation. Coronary
angiography revealed chronic total occlusion of the
right coronary artery in the proximal segment with
collateral filling from the left coronary artery and
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significant stenoses of the left main coronary artery
(LMCA), left anterior descending artery (LAD) and Cx
(Fig. 2A, 2B, 2C), which was confirmed based on the
fractional flow reserve measurement (0.64 for LAD
and 0.73 for Cx).

Considering the intermediate risk of mortality
according to the EuroScore Il (6.81%) and the high
anatomical complexity of the lesions (SYNTAX score
43) the Heart Team opted for surgical revasculariza-
tion, which the patient refused. Regarding persistent

FIGURE 2. Coronary angiography. A: Chronic total occlusion of the right coronary artery in the proximal and middle segment (red ar-
row) with collateral filling from the left coronary artery. B: Significant stenosis of the circumflex artery (Cx) ostium with FFR value 0.64

(red arrow). C: Significant stenoses of the left main coronary artery (LMCA) and left anterior descending artery (LAD) with FFR 0.73 (red
arrows). D—F: Impella-assisted (green arrows) percutaneous coronary intervention with implantation of three overlapping everolimus-elut-
ing stents were implanted to LMCA and LAD (3.5x38mm; 2.5x38mm; 2.25x23mm) and one stent to the ostium and proximal part of Cx
(2.75x12mm) using DK crush technique. D: Final kissing with compliant balloons (3.5x12mm in the Cx, 4.0x8mm in the LAD; red arrows).

E, F: Final result of the intervention (red arrows)
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ventricular arrhythmia, percutaneous treatment at-
tempt was the only available alternative, for which
the patient agreed.

An Impella 2.5 pump was inserted through the
right femoral artery. Following predilation of the
lesions in the proximal and mid LAD, two overlap-
ping everolimus-eluting stents (EES) were implanted
to LAD (2.5x38mm; 2.25x23mm) and the proxi-
mal part was postdilated with a compliant balloon
(3.0x15mm, 20 atm.) In the next step, the bifur-
cation stenting of the LMCA was done using dou-
ble-kissing (DK) crush technique, with the implanta-
tion of one EES to the ostium and proximal part of
Cx (2.75x12mm) and one EES to the LMCA towards
LAD (3.5x38mm). Final kissing was done with com-
pliant balloons (3.5x12mm in the Cx, 4.0x8mm in
the LAD) obtaining proper expansion and coronary
flow (Fig. 2D, 2E, 2F). Control angiography revealed
perforation of the distal septal branch. Two vascular
coils were successfully placed (Fig. 3A, 3B). Eventu-
ally, a satisfactory angiographic result of the pro-
cedure was achieved. The vascular access site was
closed with ProGlide and AngioSeal devices.

Ten days after Impella-supported PCl, a successful
ablation of recurrent VT was performed and patient
was discharged on day 15. The pharmacotherapy
at discharge included double antiplatelet therapy
(acetylsalicylic acid and clopidogrel), proton-pump
inhibitor, atorvastatin, beta-blocker (bisoprolol),
angiotensin-converting enzyme inhibitor (ramipril),
loop diuretic (torsemide), mineralocorticoid recep-
tor antagonist (eplerenone). Control echocardiogra-
phy showed LVEF of 26%. During the 3-month fol-
low-up, the patient was re-hospitalized for 10 days

A

due to Coronavirus disease (COVID-19), from which
he recovered. Further clinical course regarding ad-
verse cardiovascular events was uneventful.

DISCUSSION

Patients in cardiogenic shock and those with severe
systolic LV dysfunction and multivessel disease are
a challenge of interventional cardiology. Tradition-
ally, intra-aortic balloon pumps (IABP) were used
to provide hemodynamic support during high-risk
PCl in these clinical scenarios. However, the results
of randomized clinical trials are inconsistent and
have not confirmed the beneficial effect of IABP
on long-term survival [4-6]. In contrast to IABP,
which creates a reverse blood flow to coronary ar-
teries during diastole, providing a non-physiological
MCS, Impella facilitates blood flow during systole,
offering a more effective, physiological support. Pre-
liminary evidence from clinical trials demonstrated
the advantage of Impella devices over IABP both
in patients with cardiogenic shock and undergoing
high-risk PCl [7-9]. However, there is a need to
standardize the indications for the use of Impella
in patients undergoing PCI [10, 11] and to confirm
the positive effect of Impella on the outcomes in
large, randomized trials [12]. In the presented case,
the use of Impella provided hemodynamic stability
despite the low LVEF and multivessel disease ena-
bling the effective performance of a high-risk PCI.
The use of the pump did not prevent the recurrence
of CT. However, thanks to improved hemodynamic
parameters, it was possible to perform ablation and
improve patient’s condition.

FIGURE 3. A: Perforation of the distal septal branch (most likely a fistula into the ventricle; red arrow). B: Perforation closure with two

vascular coils (red arrow)
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