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“HOW SHOULD I TREAT?”: NODULI CALCIFICI



« We present three patients with classical angiographic 
features of intracoronary thrombus in whom IVUS 
imaging showed that the filling defects were not 

thrombi, but calcified (presumably atherosclerotic) 
masses.» 1990

History



Angiography is not Enough: Look to Believe

Complicated plaques  of the abdominal aorta Pizza

Courtesy of Prof. G. Sangiorgi



Description

CALCIFIED NODULE 

Heavily calcified lesion with calcified leading edge 

CONVEX protrusion into lumen (in contrast with plaque erosion)

Calcified coronary nodules (CCNs) represent a distinct form of coronary 
artery calcification, differing from both superficial and deep calcific deposits







Epidemiology



Watanabe Y et al. (2020) Comparison of clinical outcomes of intravascular ultrasound-calcified nodule between percutaneous coronary intervention with versus without 
rotational atherectomy in a propensity-score matched analysis. PLoS ONE 15(11): e0241836



Why does it matter?



Why does it matter?

Sisyphus, oil on canvas by Titian, 1548–
49; in the Prado Museum, Madrid.



Prevalence CN

5% in autopsy data set for patients presenting with ACS  
(compared to 65% and 30% for rupture and erosion)

OCT study pre-intervention in ACS showed: 
44% plaque rupture, 31% plaque erosion and 8% CNs 

More common in CKD, T2DM, HTN, advanced age



Epidemiology

Xu et al. Circulation 2012; 126:537-45













Natural History of Untreated Calcified Nodules

The CLIMA 
Study

EuroInterventio
n 
2020;16:380-386



Treatment





Eruptive CN PCI



Non Eruptive (deformable) CN PCI



Non Eruptive (non - deformable) CN PCI



Outcomes



Outcomes



The Paradoxical outcome



The Paradoxical outcome



TLR after CNs PCI 



TLR after CNs PCI 



TLR after CNs PCI 



TLR after CNs PCI 









Cardiovasc Diagn Ther 2024;14(5):974-981 | https://dx.doi.org/10.21037/cdt-24-216
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7 months  
Angiographic – OCT 

Follow - up

2 year 
NO CD-TLR



Outcomes after CNs DCB PCI 



Outcomes after CNs DCB PCI 



CNs PCI  - The MAIN FEATURES

The risk of stent under-expansion due to non-deformable CNs

Distinct immediate treatment responses between eruptive and non-
eruptive CNs and their paradoxical long-term outcomes

The risk of early CN re-protrusion through stent struts, potentially 
leading to in-stent restenosis

The risk of stent fracture caused by hinge 
motion, given the frequent anatomical location of CNs

The presence of heavily calcified sheets adjacent to CNs, often resulting 
in a minimal stent area (MSA) outside the site of the CN



TAKE HOME MESSAGES

WHAT WE KNOW 

Eruptive-CNs are associated with more ACS events and higher TLF events 

There is a significant difference in stent expansion rate between CNs of different 
types (Eruptive vs Non Eruptive)

WHAT WE DON’T KNOW 

Do specific debulking strategies (balloons / ROTA / ORBITAL / IVL / ELCA) or any of 
the combination improve PCI-CN outcomes? 

DES PCI or DCB PCI? 
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