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Calcified CTO: definition and prevalence
Heavy calcification: Multiple persisting opacifications of the coronary wall visiblein more than one projection surrounding the complete lumen of the coronaryartery at the site of the lesion.
Prevalence: 57–59% of CTOs has angiographically moderate or severecalcifications (vs 20.5% in all patients undergoing PCI).

Danek BA et al. Development and validation of a scoring system for predicting periprocedural complications during percutaneous coronary interventions of chronic total occlusions: theProspective Global Registry for the Study of Chronic Total Occlusion Intervention (PROGRESS CTO) Complications Score.J Am Heart Assoc 2016;5:e004272. https://doi.org/10.1161/ JAHA.116.004272;



Calcium and CTO age



The presence of CTO is an independentpredictor of incomplete revascularizationby PCI (OR = 2.46, 95% CI 1.66–3.64, P< 0.001)





CASTLE Score

Szijgyarto Z, Rampat R, Werner GS, et al. Derivation and Validation of a Chronic Total Coronary Occlusion Intervention ProceduralSuccess Score From the 20,000-Patient EuroCTO Registry: The EuroCTO (CASTLE) Score. JACC Cardiovasc Interv. 2019;12(4):335-342.



Role of CTCA in CTO PCI

Velagapudi et al. J.R. Cho et al. International Journal of Cardiology 145 (2010) 9–14
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Crossing techniques in calcified CTOs
• Wire advancement:Use of stiff, tapered-tip guidewires (such as Conquest Pro 12 or Hornet 14)
• Use of coil-based and penetrative microcatheters:Corsair Pro (Asahi Intecc), Mamba (Boston Scientific) and Turnpike Spiral(Teleflex)
• Use of dissection/reentry techniques:Scratch and go, BASE, power knuckle, Carlino’s technique



BASE
DISSECTION AND REENTRY



• Observational, multicenter study. 1476 consecutive CTO PCIs in 1453 pts.
• Moderate or severe calcification present in 57.7% of CTO lesions and 840 of the 1,453 patients (57.8%)
• Technique success rate: AWE (41%), Retrograde (26%) and ADR (24%).
• Inmoderate-severe calcified CTOs, the successful crossing strategy was more often retrograde, while AWE and ADRwere less successful in calcified lesions
• Vessel preparation:- 68,7% overall with POBA (mod-sev 65% vs none-mild 73%)- 3,5% overall with RA (mod-sev 5,7% vs none-mild 0,5%)- 2,8% overall with laser (mod-sev 4,1%% vs none-mild 1%)- Angiosculpt, Tornus and OA were used in a few cases

Karacsonyi et al. Am J Cardiol. 2017 Jul 1;120(1):40-46



Venuti G, Piedimonte G, Castellana C, Ferrarotto L, Guarracini S, Azzalini L, La Manna A. Future Cardiol. 2021 Jan;17(1):59-71

Algorithm to approach calcified lesions



How to approach uncrossable lesions

Manual of Chronic Total Occlusion Interventions 2nd Edition. ES Brilakis. Elsevier 2018



Rotational atherectomy in CTO PCI

Azzalini L. et al. Long-term outcomes of rotational atherectomy for the percutaneous treatment of chronic total occlusions. Catheter Cardiovasc Interv. 2017 Apr;89(5):820-828.



Algorithm for dilating an undilatable CTO

Manual of Chronic Total Occlusion Interventions 2nd Edition. ES Brilakis. Elsevier 2018



“Lesion preparation is critical for successful PCI. In addition to plain balloon angioplasty (withstandard or non-compliant balloons), cutting or scoring balloon angioplasty or rotationalatherectomy may be required in selected lesions—particularly those with heavycalcification—in order to adequately dilate lesions prior to stent implantation. However,studies investigating the systematic use of these adjunctive technologies, such as rotationalatherectomy, have failed to show clear clinical benefit.”



Role of intravascular imaging
«Calcified coronary artery disease is associated with higher rates of procedural failure and still remains an important
cause of stent under-expansion, which is a possible trigger for stent thrombosis, in-stent restenosis (ISR) and target

lesion revascularization. A meticulous lesion preparation, followed by a careful stent optimization, is crucial to
accomplish better PCI results»1

«Intravascular imaging helps to assess calcium distribution, localization and thickness (the combination of large
calcium angle [>270°] and thickness [>670 μm] predicts suboptimal or ineffective lesion preparation) and its use is

strongly encouraged at every step of the procedure»1

Venuti G, Piedimonte G, Castellana C, Ferrarotto L, Guarracini S, Azzalini L, La Manna A. Future Cardiol. 2021 Jan;17(1):59-71.



Role of intravascular imaging

De Maria GL, Scarsini R, Banning AP. Management of Calcific Coronary Artery Lesions: Is it Time to Change Our InterventionalTherapeutic Approach? JACC Cardiovasc Interv. 2019 Aug 12;12(15):1465-1478. doi: 10.1016/j.jcin.2019.03.038. PMID: 31395217.



Clinical case
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1.50 Burr rotablation
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1.75 Burr rotablation Burr Entrapment
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Clinical case

IVL therapy with 4 cycles(10 pulses each)



Clinical case

Lesion preparation with 3.0 and 3.5 NC Balloons



Clinical case

IVUS showing calcium rings breakage



Clinical case

3 overlapping DES (3.5, 4.0 and 5.0 mm) from distal segment to the ostium with optimal expansion



Take home messages
• Calcifications in chronic total occlusion may prevent guidewire and

microcatheter crossing, making CTOs even more challenging

• Proximal cap modification and dissection-reentry techniques may help the
physicians to overcome uncrossable lesions

• The use of dedicated devices such as rotational/orbital atherectomy or IVL,
alongside intravascular imaging, increases the likelihood of optimal stent
expansion that is crucial to ensure better outcomes



Thank you!
Alessio La Manna


