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LEFT MAIN CALCIUM: IF YOU CAN’T DRILL IT, BLOW IT UP
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Rational: Percutaneous coronary intervention (PCI) is an alternative revascularization 
strategy in complex high-risk indicated patients (CHIP) among others in unprotected left 
main PCI. As shown in multiple RCTs and real world data; the use of percutaneous left 
ventricular assist devices may minimize the risk of hemodynamic compromise during 
HRPCI allowing complete revascularization, thus improving outcomes. In the clinical 
scenario of unprotected left main PCI, especially in case of severely calcified lesion requiring 
aggressive debulking, the Impella support represents the most valid and safe option to 
maintain hemodynamic stability during the procedure, especially in case of severe calcific 
lesion which needs a debulking strategy. As the case in object, an uncrossable coronary 
lesion involving left main bifurcation, constitute a challenge for interventional cardiologist. 
In this scenario, rotational atherectomy (RA) has traditionally represented the first-line 
strategy to achieve revascularization. However, the need for a dedicated guidewire which 
has suboptimal manoeuvrability and must be advanced from a microcatheter, not always 
represents a good way to approach an uncrossable lesion because of the potential risk of 
losing distal true lumen control. The excimer laser coronary atherectomy (ELCA) is potentially 
useful in this setting having the main advantage to be deliverable using any 0.01400 
guidewire, thus allowing utilization immediately after lesion crossing, without guidewire 
exchange. Intravascular imaging (IVI) especially in LM intervention helps operators to fully 
understand the anatomy, plan the procedure, and achieve optimal stent deployment. In 
particular in the setting of severely calcific left main lesion, IVI has the potential to provide 
relevant information regarding all the three segments of the LM and their related plaque 
distribution from each branch to the LM ostium, as well as the plaque composition (of 
utmost importance the presence of calcium and its distribution in terms of thickness and 
length) and its severity with a reliable assessment of MLA. Moreover, IVI is mandatory for the 
correct evaluation of ostial side branch. After stent implantation, IVUS imaging can provide 
information about adequate and complete lesion coverage by the implanted stent, as well 
as the detection of stent malapposition, under-expansion, edge proximal and/or distal 
dissection, aspects that angiography alone may elude. True left main bifurcation lesions, 
involving significantly both main branch (MB) and side branch (SB) has been associated 
with higher rates of complications on short- and long-term follow-up, mainly driven by 
target lesion revascularization. Bifurcation treatment also has the potential of SB occlusion, 
which has been associated with periprocedural myocardial infarction. Several techniques 
have been proposed for bifurcation PCI5. The single-stent technique, “provisional strategy”, 
is recognized as the standard approach for the majority of bifurcations, particularly when 
only one of the branches is stenotic or when the risk of SB occlusion or difficulty in SB bail-
out management is considered low. Two-stent techniques, which involve stent deployment 



in both the MB and the SB, allow bail-out treatment of suboptimal results after a single-stent 
approach. Furthermore, an upfront two-stent strategy in high-risk bifurcations, termed 
“complex bifurcations”, provides a significant advantage in terms of major adverse cardiac 
events (MACE) when compared to a single-stent strategy. The most commonly adopted 
criteria to define a bifurcation complex include: LM bifurcation with SB stenosis ≥70%, 
as the case presented, non-LM bifurcation and SB stenosis ≥90%, presence of significant 
calcification, multiple lesions, narrow bifurcation angle, long atherosclerotic lesions, and 
presence of thrombus. The ideal two-stent approach should allow perfect coverage of the 
bifurcation including the SB ostium without carina shift.

Technical resolution: We present a case of an 82-year-old male coming to the emergency 
department with diagnosis of acute coronary syndrome-NSTEMI. After the diagnostic work-
up, the coronary angiography showed three-vessel coronary artery disease with severely 
calcified left main bifurcation lesion, involving both LAD and circumflex ostia (MEDINA 
classification 1.1.1). Because of the coronary anatomy and patient comorbidities. The patient 
underwent protected PCI with IMPELLA CP through single femoral access (14 French). The 
left main lesion resulted uncrossable for BMW guidewires and compliant balloons. The 
lesion was only crossed with the Asahi Sion blue guidewire, one left in LAD and one in the 
Circumflex artery. Notwithstanding LM distal lesion resulted uncrossable for two different 
microcatheters (Finecross and Corsair). Because of the impossibility of wire exchange, 
our debulking strategy required the use of the excimer laser atherectomy which helped 
in obtaining optimal calcium fractures augmenting minimal lumen in particular at LAD 
ostium and circumflex ostium. Results were checked with intravascular coronary imaging. 
Due to the subtotal ostial lesion of the circumflex artery, protruding in the proximal segment, 
and considering the angle between LAD and Circumflex, approximately 90° degrees, it was 
decided to approach the bifurcation with a two-stent technique (Mini-Crush Stenting). 
After having checked the optimal stent expansion and good stent apposition with the 
IVI, the Impella CP was removed without any troubles and femoral access was correctly 
closed through the use of two Perclose ProGlides, already positioned at the beginning of 
the procedure. 

Clinical Implications: Severely calcified left main lesions represent an important trouble 
for Interventional cardiology, especially in cases requiring aggressive coronary artery 
debulking, in which the risk of hemodynamic instability is quite significant. Moreover, in 
left main true bifurcation lesion, in particular in case of calcific lesion, which are usually 
approached with a two-stent technique, requiring multiple and prolonged balloon inflation, 
mechanical circulatory support is strongly recommended. 

Perspectives: Multiple RCTs and real-world data show different results for left main 
bifurcation stenting strategy, often discordant between each other’s. More data of coronary 
imaging data on left main bifurcation, involving both LAD and circumflex coronary ostia, are 
needed. A predefined stratification of anatomical characteristics of left main bifurcations 
could address to a one-stent or a two-stent strategy is currently missing. 


