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EDITORIAL

Vulnerable plaques are atheromatous lesions with particular features that make 
them prone to rupture. Plaque rupture leads to the formation of an intracoronary 
thrombus, in most of the cases associated with an acute coronary syndrome.

The detection of vulnerable plaques is one of the main goals of modern car-
diac imaging, and coronary computed tomography angiography remains the 
reference technique for plaque characterization due to its noninvasive nature 
associated with the possibility to provide complex information about plaque 
morphology and composition. 

The PlaqueImage project started in 2015 with the aim to train a team of re-
searchers in the modern imaging of coronary plaques, making them highly 
qualified in multimodality cardiac imaging. Along with the progress recorded 
in understanding the complex mechanisms related to plaque vulnerabilization 
and rupture, the PlaqueImage project also had the role to train PhD students in 
modern research methodology. As a result, 14 PhD theses were completed, and a 
large number of publications on imaging vulnerable plaques were finalized. From 
the studies initiated by the PhD students, 8 have been published on the clinicaltri-
als.gov platform in order to validate them from a methodological point of view, 
and many study protocols of these trials have been published in the form of study 
designs. Some of them have been finalized, and some of them are still ongoing.

The ATHERODENT trial [NCT03395041] aimed to investigate the link be-
tween periodontal disease, inflammation, and atherosclerosis progression.1 The 
STAFF study investigated the association between in-stent flow hemodynamics 
and the risk of stent failure following bioresorbable vascular scaffold implanta-
tion.2 The CT-STENT study provides a cost-effectiveness perspective on pro-
visional CT follow-up for MACE reduction after coronary stent implantation. 
The VIP trial [NCT03606330] investigated the association between systemic, 
pancoronary, and local plaque vulnerability for image-based prediction of acute 
coronary syndromes.3 The GEOMETRY study [NCT03702764] performed a 
computational assessment of plaque geometry in high-risk coronary lesions,4 
while the STRESS study investigated the role of shear stress derived from im-
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aging-based computer modelling for the prediction of ath-
eromatous plaque vulnerability. Hybrid 3D imaging has 
been developed by the HYBRIDHEART5 [NCT04397198] 
and FUSE-HEART6 [NCT04680689] studies, which used 
complex 3D CT/CMR hybrid imaging models for complex 
assessment of myocardial viability and ventricular contrac-
tility after myocardial infarction. Systemic inflammation as 
a major driver of major cardiac events has been tested in 
the VIABILITY study [NCT03830944] (aiming to study 
inflammatory and CMR-imaging based biomarkers for the 
assessment of ventricular remodeling and viability in the 
post-infarction period),7 the INFLAMAP study (aiming to 
identify inflammatory and imaging-based predictors of atri-
al fibrillation recurrence after pulmonary vein isolation),8 
and the FIBROS study (aiming to identify imaging-derived 
biomarkers associated with atrial fibrosis, structural re-
modeling, and the risk of cardioembolic events).9 These are 
the main studies derived from the PlaqueImage project and 
coordinated by the research team of PlaqueImage.

The main results of PlaqueImage are also illustrated in the 
current issue of JIM. This focus issue presents the main fea-
tures associated with plaque vulnerability in light of the prin-
cipal results of the PlaqueImage project. For exemplification, 
spotty calcium, low-density atheroma, positive remodeling, 
and the napkin ring sign were identified as the most specific 
features associated with the risk of infarction. Also, serum 
biomarkers, such as matrix metalloproteases or inflammato-
ry mediators, are associated with increased patient vulnera-
bility, which adds significant risk on top of the plaque-related 
risk. Invasive cardiac imaging provides relevant information 
about vulnerability features as well, but its use is limited by 
the invasive nature of optical coherence tomography (OCT) 
and intravascular ultrasound (IVUS) techniques. 

All these data have been extensively studied during the 
five years of PlaqueImage development, and the expertise 
accumulated during the project allowed the research team 
to identify the most relevant features associated with an 
increased risk of myocardial infarction, with a tremen-
dous impact on public health and society. Altogether, the 
PlaqueImage project successfully demonstrated the role of 
a modern school of cardiology in the progress of science 
for the benefit of the patient.
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