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• Coronary calcium is becoming more and more   
   prevalent in the modern day cath lab / CHIP era 
     • Aging population 
     • Comorbidities 
     •“Downstream” presentations 

• Calcified lesions are among the highest risk lesions  
   we treat 
     • Short term pain/suffering + risk 
     • Long term outcomes



Not all Calcium is the same



What are the real-world impacts of coronary calcium?











Fundamentals of stent use



Effect of calcium 



How does decreasing compliance affect coronary angioplasty?  



Why Modify

•Facilitates Procedural Success when treating 
complex lesions 
• Enabling lesion access 

•Plaque Modification: Making the complex 
simple 
• Changes lesion compliance 

• Minimizes vessel trauma 

• Creates larger MLD’s



Impact of calcium modification on PCI outcomes



• Cross the lesion 

• Modify the lesion 
• Volume reduction of CA++ 

• Only debulking RA, OA 
• Fracture CA++

Maximal 
Luminal 

Gain

Goals of therapy



AVAILABLE 
DEVICES…. 
WHEN TO USE WHAT?

• NON-COMPLIANT BALLOONS 
• CUTTING BALLOONS 
• SCORING BALLOONS 
• HI PRESSURE OPN BALLOONS

• R OTATIONAL ATHERECTOMY 
• O RBITAL ATHERECTOMY 
• L ITHOTRIPSY: IVL, LITHIX 
• E XCIMER LASER ATHERECTOMY

NON-ROLE ROLE



•  No one device offers all that is required 

• They are just tools , and one should always select the right tool for the right 
job. 

• Need to know the mechanism and properties  

• RA & OA require special wire 0.009, 0.012, NO WIRE NO RA or OA 

• Personal and departmental experience are crucial



Limitations of Conventional Tools in Calcium  

Balloon-based Therapies 

High pressure balloons preferentially 
expand away from calcium, having limited 
effect on eccentric calcium.

High pressure inflations are predisposed 
to major dissection and perforation -often 
at the interface between calcium and 
healthy tissue.

Balloons are typically unable to modify 
deep or very thick calcium.

Cross sectional view

























Limitations of atherectomy devices? 



Significantly higher rate of successful procedure without 
increase in complications with a up-front rotational 
atherectomy approach in PREPARE-CALC study. 

Abdel-Wahab M et al, High-Speed Rotational Atherectomy Versus Modified Balloons Prior to Drug-Eluting 
Stent Implantation in Severely Calcified Coronary Lesions. Circ Cardiovasc Interv 2018

5-year follow-up of PREPARE-CALC study showed a tremnd towards lower 
rates of TLR with up-front rotational atherectomy 

Mankerious, N., Richardt, G., Allali, A. et al. Lower revascularization rates after high-speed rotational atherectomy compared to modified 
balloons in calcified coronary lesions: 5-year outcomes of the randomized PREPARE-CALC trial. Clin Res Cardiol 



Substantially greater success with 
rotational atherectomy compared to 
balloon-based strategies



Meta analysis shows a trend towards more 
favourable outcomes with rotational 
atherectomy but small numbers. 

M A Shabbir, M Hamza, U Naseer, M Ehtesham, J Basit, M H Arshad, S Malik, To shock or to drill: 
comparison of intravascular lithotripsy and rotational atherectomy - a meta-analysis, European Heart 
Journal, 2024



The data supports early debulking as 
safe, with a signal of better long-term 
results 

Calcium debulking improves vessel 
compliance facilitates PCI  

If you think you need it, then do it. 
Don’t try and cut corners, you may well 
regret that



History • Male 67 Y/O 

• PMH: IHD, PCI to RCA, LCx, LAD-CTO, AF, TIA, 
HTN, DM II, UC, Celiac Dx. 

• Good LVFx with angina symptoms 

• Previous failed attempt of heavily calcified LAD-
CTO,  

• Referred for LAD/CTO PCI, plan for RA
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Case

74-year-old lady referred with stable angina

PMH: Hypertension, hyperlipidemia, peripheral vascular disease, 
previous NSTEMI with PCI to RCA.

Initial angiogram done showed sub-total occlusion of RCA and 
severe left main stem stenosis

Patient declined surgery-planned for PCI to RCA/LMS



Initial Images



AWE into PLV system



Wired PDA with Miracle Neo 3 and POBA 
to PLV



Pre-dilatation and stenting of RCA



NC balloon



Final Result



Summary

- Debulking of CA++ is more effective and help complete 
PCI by changing vessel compliance 
- Assess on a case-by-case basis

- If you think you need debulking, do it 
- You get into trouble when trying to get away with a balloon 
Don’t have any debulking regret
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