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Join us if you want to:

• To learn about the new AI-assisted IVUS image interpretation

• To share experience on an algorithmic approach, through an IVUS 

123 workflow when dealing with heavily calcified lesions

• To tailor treatment through the choice of the most suitable drug 

eluting device according to the given anatomical setting

Learning objectives
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What’s in the box:

• A recorded case by the team in St. George’s Hospital, London, UK

• 2 focused lectures on key topics

• An outstanding faculty

Session format
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Team

Emanuele Barbato Nieves Gonzalo Dejan Milasinovic Roberto Diletti

Kalaivani Mahadevan Robert Byrne James Spratt Ganeev Malhotra



Innovation in IVUS-guided PCI

Streamlining the procedure for optimal outcomes

Sponsored by Boston Scientific
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• Why utilize IVUS in complex/calcified lesions

• What are the reported barriers to use 

• How can systematic workflows and  AI help to optimize PCI

Objectives
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IVUS vs CAG – A Timeline Summary of RCT Data
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7 pooled  studies, n=6296 [20% severe CAC] - CAC confers poorer post-PCI prognosis [TLF, MI + death] 

IVUS in calcific coronary disease
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Impact of Coronary Calcium in Patients Undergoing LMCA Revasc
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1) True bifurcation lesion 
2) Chronic total occlusion
3)  Unprotected LM disease 
4) Long lesions (≥38 mm stent length) 
5) Multi-vessel PCI
6) Multiple stents needed (≥3) 
7) In-stent restenosis as target lesion 
8) Severely calcified lesion
9) Ostial coronary lesion

1639 patients, 2:1 Randomisation
 [ICI v CAG]
Primary Endpoint – TVF [CV 
death/TVMI/TVR]

Renovate – Complex PCI: ICI vs CAG in complex CAD
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Barriers to Use of Intracoronary Imaging
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Physician Challenges around IVUS Image Interpretation
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Streamlining of Education 
and Training 

= Competency + 
Consistency

The Role of Systematic Algorithms – Improving Use  of Imaging
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<50% plaque burden

Lesion modification

Stent sizing
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Focal Waisting with NCB – 3.5 Wolverine Prox LAD + LM
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Final Angiographic Result
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Good apposition, good MSA’s, area of eccentric 
expansion around nodular calcium

Final Angiographic Result
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Supporting physicians in image 
interpretation

= procedural optimization and safety

Role of AI – Improving How We Interpret and Act on Imaging
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On-going innovation and 
improvement  

= reduction in procedural 
duration

= Efficiency

Workflows and AI – can help to break barriers by 
facilitating consistency in education, training, and 
Cath Lab efficiency and allowing optimization of 

procedural + patient outcomes. 



LIAB (Pt 1) from St. George’s Hospital - London

James Spratt & Ganeev Malhotra

Sponsored by Boston Scientific
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LIAB (Pt 2) from St. George’s Hospital - London

James Spratt & Ganeev Malhotra
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Breaking the calcium ceiling: a roadmap for 
a systematic approach to calcium 

treatment
Robert A. Byrne

CVRI Dublin, Mater Private Network and RCSI University
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Potential conflicts of interest | Breaking the calcium ceiling

Speaker's name : Robert A. Byrne, MB BCh PhD FESC

☑ I have the following potential conflicts of interest to declare:

I do not accept personal payments from medical device or pharamaceutical 
industry

My institution(s) of employment receive educational/research grants that do 
not affect my personal remuneration in any way from:
Abbott, Biosensors International, Boston Scientific, Translumina
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1. Introduction

2. Algorithmic approach to calcium modification

3. Review of treatment modalities

4. Current/future evidence

5. Take home message

Agenda | Breaking the calcium ceiling

Byrne R.A. | euroPCR 2024
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The Need to Treat Calcium is GrowingThe Need to Treat Calcium is Growing

Increasing 
Risk Factors

New 
Technologies

Calcium treatment needs 
will continue to grow 
over the next 10 years

• Age
• Diabetes
• Renal failure
• Hypertension
• Smoker

• High-Risk PCI
• Pre-TAVR 

revascularizatio
n



Implementation of a Standardized 

Algorithm for CoronarY 

CaLcificatiOn with PlaquE 

Modification using UltraSound 

Guidance to Improve Procedural 

and Clinical Outcomes (CYCLOPES)

CYCLOPES Study CIP | Byrne RA, Staehli B, Durand R, Hanratty CG.



1. DEFINE

2. MODIFY

3. 
CONFIRM
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Benefits of IVI in Calcified CAD

Byrne RA | euroPCR 2024

IVI improves safety:

 By reducing risk in eccentric or nodular 
calcium

IVI maximises efficacy:

 By identifying the need and success 
of plaque modification

IVI optimises durability:

By maximising MSA safely
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2. MODIFY
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Wolverine™ Cutting Balloon™ Device

ATHEROTOMES
• Affixed to a nylon non-compliant balloon

• Expand radially as balloon is inflated to score 
arterial plaque

NC Emerge® Catheter 
platform

Atherotome: 
microsurgical blade 

with flex points

WOLVERINE vs. FLEXTOME
• Same mechanism of action

• Improved deliverability and reduced profile

Conventional Angioplasty Microsurgical Technology
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PREPARE-CALC Trial PREPARE-CALC Trial 

Abdel-Wahab, M. Et al. Circulation: Cardio. Int. 2018 Sep 24.; 11:e007415

DES implantation

9-month angiographic & clinical follow-up

1 & 2-years clinical follow-up

Lesion preparation with
Modified Balloon*

(scoring/cutting)

* Predilatation with 
standard balloons 

was allowed to 
facilitate delivery of 
modified balloons

PCI in 200 patients with severely calcified lesions

Randomization
1:1

 Prospective, 1:1 randomized, German study (2 
sites)

Primary End point:
• Strategy success (Superiority): Successful stent delivery and expansion with 

< 20% in-stent residual stenosis and TIMI 3 flow without crossover or stent failure
• In-stent late-lumen-loss at 9 months (Non-inferiority)

Lesion preparation with
Rotational 

Atherectomy
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PREPARE-CALC TrialPREPARE-CALC Trial

Abdel-Wahab, M. Et al. Circulation: Cardio. Int. 2018 Sep 24.; 11:e007415

Primary End Point – In-stent Late Lumen Loss at 9 months

Primary end point for non-inferiority was met with no statistically significant 
difference for clinical outcomes at 9 months
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CCutting Balloon to utting Balloon to OOptimize ptimize PPredilatation for redilatation for SStenting (COPS)tenting (COPS)
Evaluation of Standard vs. High-Pressure Cutting Balloon lesion Prep Strategy Evaluation of Standard vs. High-Pressure Cutting Balloon lesion Prep Strategy 

Investigator Sponsored Study. Boston Scientific is not responsible for the collection, analysis or reporting of the investigator-sponsored research output which is the sole responsibility of the investigators. 
Boston Scientific’s involvement in investigator-sponsored research is limited to providing financial support for research that advances medical and scientific knowledge about our products.

Prospective, randomized control trial studying 100 patients with target lesions containing:
• Severely calcified plaque Arc >100°
• or concentric fibrotic plaque extending for at least > 100°

 evaluated by IVUS

Standard lesion preparation
N=44

1 year follow up

Primary endpoint. Final minimal stent area (MSA) at calcium site after DES implantation evaluated with IVUS

Final IVUS after stent optimizationFinal IVUS after stent optimization

High Pressure Cutting Balloon 
Lesion Preparation

N=43
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COPS
Results – Primary Endpoint of MSA at calcium siteResults – Primary Endpoint of MSA at calcium site

Mangieri, Antonio, et. al. “Cutting Balloon to Optimize Predilatation for Stent Implantation: 
The COPS Randomized Trial.“ Presented at TCT2022

p = 0.035

Final MSA at calcium site (mm2) Final MSA at calcium site (mm2) by arc

p = 0.192 p = 0.047

Final MSA (mm2) at the calcium site is significantly larger with CB vs. NCB (8.1 vs. 7.3, p=0.035). 
The benefit of lesion preparation with Wolverine is magnified in presence of severe calcifications (Ca 

arc >270°) 
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ROTAPRO™ Rotational Atherectomy System

Design Goals:
• Easier to learn & use (no foot pedal)
• Easier to set up (consolidated cables)
• Allows single operator use

Brake release 
button 

Dynaglide activation button

Dynaglide 
mode ON / 
OFF button

Burr activation button on 
advancer knob



Intravascular Lithotripsy

Cath Lab Essentials-Balloons and Stents



3. 
CONFIRM



Calcium Fractures: IVUS

Calcium modification | CYCLOPES



Calcium modification | CYCLOPES

A. A cross-sectional IVUS image 
showed two lines of reverberations 
(yellow arrows) with the 
distribution of nearly two 
quadrants (yellow arc).

B.  There were three arctic lines of 
reverberations (yellow arrows) with 
the distribution of less than one 
quadrant (yellow arc). 

A B

Reverberations: IVUS
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Implementation of a Standardized Algorithm for CoronarY Implementation of a Standardized Algorithm for CoronarY 
CaLcificatiOn with PlaquE Modification using UltraSound CaLcificatiOn with PlaquE Modification using UltraSound 
Guidance to Improve Procedural and Clinical Outcomes Guidance to Improve Procedural and Clinical Outcomes 
(CYCLOPES)(CYCLOPES)

Clinical Endpoint: Major adverse cardiac events (MACE) at 1 year
all-cause death, non-fatal myocardial infarction, and unplanned ischemia-driven revascularization

 
at 1 year

500 patients with severe calcification who are planned for percutaneous intervention requiring 
calcium modification at 25 sites in EU/UK/CH

Aim of the study is to validate a streamlined intravascular imaging-based calcium 
modification algorithm for the treatment of severely calcified coronary lesions

Minimum stent area (MSA) at the end of the index procedure 

CYCLOPES Study CIP | Byrne RA, Staehli B, Durand R, Hanratty CG

CYCLOPES Study



LIAB (Pt 3) from St. George’s Hospital - London

James Spratt & Ganeev Malhotra

Sponsored by Boston Scientific
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LIAB (Pt 4) from St. George’s Hospital - London

James Spratt & Ganeev Malhotra
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• IVUS-guidance of complex PCI has never been so user-friendly 
thanks to improved AI-algorithms

• Optimal PCI result in heavily calcified stenoses is warranted when 
combining experience with superior knowledge of the available 
tools and techniques

• Tailoring drug-eluting devices in calcified lesion might help 
simplifying the procedure without compromising on the clinical 
outcomes

Key learnings
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