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Cracking circular calcium with orbital atherectomy
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A 49-year-old man with multivessel coro-
nary artery disease, hypercholesterolemia,
hypertension and smoking was admitted for
elective percutaneous coronary intervention
(PCI) of the left anterior descending (LAD)
artery. Two weeks earlier he underwent a non-
ST-segment elevation myocardial infarction
treated with PCl of the right coronary artery
with drug-eluting stent (DES) implantation.
Echocardiography showed hypokinesis of the
inferior and posterior wall with left ventricle
ejection fraction of 50%. Angiography con-
firmed critical stenosis of the proximal and
mid LAD, with 360° calcium arch in the mid
part onintravascular ultrasound (IVUS) (Figure
1A-B). Orbital atherectomy (OA) (CSI Diamond
Coronary Orbital Atherectomy System) was
performed at 80 000 rounds per min (rpm),
but severe underexpansion of the 2.5 mm
non-compliant (NC) balloon was still seen on
angiography (Figure 1C). Several OA rounds
with 120 000 rpm were repeated, allowing
for calcium crack, confirmed on IVUS (Figure
1D). Following pre-dilatation with 2.5- and
3.5-mm NC balloons, two overlapping DES
(2.75 x 15 mm, 3.5 x 38 mm) were implanted
and post-dilated with a 3.5 mm NC balloon.
Final angiography and IVUS showed good
stent expansion and apposition, no edge
dissection, no significant plaque in the distal
landing zone and no stent protrusion into the
left main coronary artery (Figure 1E-F). The
patient was discharged home the next day.
The 1-month follow-up was uneventful.
Orbital atherectomy is a relatively recent
calcium modification technique, recom-
mended in highly calcified (<180° calcium
arch) and balloon uncrossable lesions [1]. It
consists of adiamond-coated 1.25 mm crown,
compatible with a 6F catheter, connected to
a drive shaft and a controller [1, 2]. The crown
isadvanced over a dedicated 0.014-inch Viper

wire, with superior maneuverability compared
with the 0.009-inch Rotawire. The crown’s
orbital diameter expands with increasing burr
speed, allowing for control of the ablation
depth without the need to change the burr.
In contrast to rotational atherectomy (RA),
OA can be performed both during antegrade
and retrograde motion, reducing the risk of
burr entrapment [2]. Retrograde OA motion
is safer than RA in tortuous vessels, whereas
antegrade RA is more efficient in uncrossable
lesions. The theoretical advantages of OA in-
clude selective action on the calcified plaque
component, smaller size of the released
plaque debris (2 vs. 5-10 um in RA), and no
interruption in blood flow. OA allows for more
extensive calcium modification, as demon-
strated by intravascular imaging, especially
in vessels larger than 3.5 mm in diameter [3].
The risk of coronary perforation and dissection
seems to be similar with both techniques
(0.4% and 1.3%, respectively), although the
risk of myocardial infarction is lower with
OA (6.7% vs. 13.8%) [4]. In the case of heavily
calcified coronary lesions, both OA and RA can
be combined with intravascular lithotripsy [5].
The ongoing ECLIPSE trial, which compares
OA and balloon angioplasty before DES
implantation in 2000 patients with severely
calcified lesions, may shed more light on OA
safety and efficacy in autumn 2024. Since
currently there are no data regarding the
superiority of OA over RA, it is crucial to be
familiar with both techniques and tailor their
use to the specific features of calcified lesions
and coronary anatomy [1].
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Figure 1. Percutaneous coronary
intervention of the left anterior
descending (LAD) artery with orbital
atherectomy (OA). A. Angiography
showing critical, calcified stenosis
of the proximal and mid LAD (red
arrow). B. Intravascular ultrasound
(IVUS) showing circumferential,
superficial, and deep calcifications
in the mid-LAD part (red arrow).

C. Severe underexpansion of the
2.5 mm non-compliant balloon on
angiography after OA performed at
80 000 rpm (red arrow). D. Calcium
crack confirmed on IVUS after sev-
eral OA rounds at 120 000 rpm (red
arrow). E. Final angiographic result
(red arrow). F. Final IVUS result

(red arrow)
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