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Orbital atherectomy for heavily calcified coronary lesions 
in a patient with heart failure and severely impaired left 
ventricular ejection fraction
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Percutaneous coronary interventions (PCI) of 
calcified lesions strongly and independently af-
fect early angiographic and long-term clinical 
outcomes [1, 2]. Currently, the Diamondback 
360 Coronary Orbital Atherectomy (COA) 
System (Cardiovascular Systems) is one of the 
few tools allowing optimal immediate and 
long-term PCI outcomes. Although the safety 
and efficacy of COA in PCI have been reported 
earlier, current evidence on its use in patients 
with severely impaired left ventricular ejec-
tion fraction (LVEF) is limited [3, 4]. Moreover, 
a recently published case study showed effec-
tiveness and safety of rotational atherectomy 
in high-risk PCI patients with low LVEF [5]. This 
report describes PCI with COA in a patient with 
heart failure (HF) and severely impaired LVEF.

A 72-year-old male with arterial hyper-
tension and hyperlipidemia after an anterior 
ST-segment elevation myocardial infarction 
(2011) was diagnosed in March 2022 with 
multivessel coronary artery disease. He un-
derwent surgical revascularization in April 
2022 with the use of left internal mammary 
artery to left anterior descendent coronary 
artery (LIMA-LAD) graft, with no possibility 
to sew grafts in the severely calcified strong 
obtuse marginal 2 (OM 2) and a chronically 
occluded right coronary artery. The patient was 
admitted to our center for elective PCI of the 
left main and OM 2. On admission, the patient 
presented with stable coronary syndrome — in 
Canadian Cardiovascular Society class II and 
stable HF, in New York Heart Association class II. 
LVEF was 22% with anterior wall akinesia and 
inferior wall hypokinesia. Coronary angiogra-
phy showed good LIMA-LAD graft function, 
with collaterals to the right coronary artery and 

significant calcified narrowing of the distal left 
main, ostial circumflex, and OM 2 (Figure 1A; 
Supplementary material, Video S1)

The left coronary artery was engaged via 
the femoral approach with a 45 cm armored 
arterial sheath and intubated with a 7 F ex-
tra-backup 3.75 guiding catheter. A ViperWire 
Advance guidewire was introduced to the 
distal part of the OM 2. The intravascular 
ultrasound probe did not pass through the 
target lesion (Figure 1B). Coronary orbital 
atherectomy using Diamondback 360TM with 
Classic Crown 1.25 mm (Figure 1C, Supplemen-
tary material, Video S2) with five runs was per-
formed, without any hemodynamic, rhythm, 
or conduction disturbances. Intravascular 
ultrasonography after COA showed calcium 
fractures (Figure 1D).

A pre-dilatation using non-compliant bal-
loons and a guide extension catheter (Figure 
1E) followed by implantation of two drug-elut-
ing stents produced excellent angiographic 
outcomes (Figure 1F; Supplementary material, 
Video S3). Final intravascular ultrasound imag-
ing confirmed good apposition/expansion of 
the implanted stents without any complica-
tions (Supplementary material, Video S4). Due 
to a slow flow in the small OM 1 and distal cir-
cumflex arteries, a glycoprotein IIb/IIIa blocker 
(eptifibatide) was administered. One hour later 
after the procedure, an episode of ventricular 
fibrillation successfully defibrillated was re-
corded. Thereafter, no chest pain or new elec-
trocardiogram changes were observed. The 
patient was discharged home eight days later.

Orbital atherectomy appears to be safe 
and effective in patients with HF and severely 
impaired LVEF.
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Figure 1. A. Initial coronary angiography with severely calcified lesions in the left main and obtuse marginal 2 arteries (red arrows). B. An 
unsuccessful attempt to pass the intravascular ultrasound probe through the lesion. C. Coronary orbital atherectomy using Diamondback 
360TM with Classic Crown 1.25 mm (Cardiovascular Systems) (Corona Crown — red arrow, ViperWire AdvanceTM Coronary Guide Wire — black 
arrow). D. Intravascular ultrasonography using an ACIST High Definition Catheter after coronary orbital atherectomy (calcium fractures — red 
arrows). E. Post-dilatation using a non-compliant balloon and guide extension (GuideLiner V3). F. Final angiographic result
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