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Cardiovascular diseases are the leading cause of death in the
Western countries despite the improvement in the diagnosis and
treatment of affected patients [1]. Atherosclerotic process and its
complications are the main determinants of cardiovascular diseases’
development. In particular, the development of an inflammatory,
systemic condition of the vessels is able to increase the generation of the
atherosclerotic plaques and makes them to become unstable and more
prone to rupture [1,2]. Although histology and cytology has already
explained the inner determinants of the atherosclerotic plaque, the cells
implicated in the negative and positive remodeling of the vascular walls
and the inflammatory conditions within the plaques, some point still
remain obscure [2-4]. In particular, the receptor activator of nuclear
factor(NF)κB ligand (RANKL)/receptor activator of nuclear factor (NF)
κB (RANK)/osteoprotegerin (OPG) system has emerged as playing a
key role in the genesis of atherosclerotic plaque composition and intima
arterial calcification [2,3,5].
Intima arterial calcification is a key features of atherosclerotic
development within arterial walls [6] and osteoprotegerin and its
biochemical pathway is able to promote such a relationship [2]. It is
possible that atherosclerotic inflammatory condition is able to promote
the release of osteoprotegerin and soluble RANKL from smooth muscle
cells and endothelial cells [2]. The consequence of this release process
is the imbalance between osteoclast-like cells (such as monocytes/
macrophages, dendritic cells, and smooth muscle cells) and their action
in mineral re-absorption from vascular walls (all inhibited) and the
osteoblast-like cell mineral deposition (increased activity) [2,6,7]. This
impairment leads to the arterial intimal calcification often observed
within atherosclerotic plaques.
What is the role of this calcification is still under debate [8]. A
recent work from Maldonado et al. [9] pointed out novel insights
in the role of plaque calcification in the economy of cardiovascular
diseases progression. The original hypothesis is that microcalcification
in the context of intima can promote the instability of the plaque and
the vulnerability of this structure to biomechanical alterations [9].
The authors studied 92 human coronary arteries by means of highresolution microcomputed tomography at 6.7 µm resolution and
undecalcified histology with special emphasis on calcified particles
<50 µm in diameter. They found that the presence of microcalcification
within the fibrous caps was associated to an increased instability of the
plaque. This condition was due to a 2.1-fold-increase in the local stress
at the poles of the microcalcifications spot and a 5-fold-increase in the
circumferential stress of the vascular wall when microcalcifications
were gathered together [9]. The results from Maldonado et al. [9]
corroborate those coming from the researches of our group [10].
We analyzed the histological features of 72 carotid endarterectomy
specimens and compared these results with patients’ clinical events after
a 12-months follow-up. The results outlined that the degree of carotid
plaque calcifications was enhanced in patients who suffered from acute
coronary syndrome or developed it during the follow-up period [10].
Nevertheless, a peculiar analysis came from Mauriello et al. [11].
In their elegant morphologic and morphometric study, these authors
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evaluated 960 coronary segments from patients died due to acute
myocardial infarction (AMI patients) or non-cardiac conditions
(controls). Their findings outlined that effectively the calcification
burden was higher in AMI patients than controls, as well as calcification
area of the plaques. Nevertheless, the calcification degree of the plaques
was not related to their instability. The authors supposed that intima
arterial calcification was able to identify vulnerable patients, i.e.
individuals who are at risk for cardiovascular events, although this does
not mean that such persons have unstable plaques [11].
These results outlined the need of further studies able to make more
clear the question whether intimal arterial calcification is a real picture
of plaque instability or rather a pure marker for the identification of a
vulnerable patient.
References
1. Wang Y, Eldridge N, Metersky ML, Verzier NR, Meehan TP, et al. (2014)
National trends in patient safety for four common conditions, 2005-2011. N Engl
J Med 370: 341-351.
2. Montecucco F, Steffens S, Mach F (2007) The immune response is involved in
atherosclerotic plaque calcification: could the RANKL/RANK/OPG system be a
marker of plaque instability? Clin Dev Immunol 2007: 75805.
3. Ciccone MM, Scicchitano P, Gesualdo M, Zito A, Carbonara R, et al. (2013)
Serum osteoprotegerin and carotid intima-media thickness in acute/chronic
coronary artery diseases. J Cardiovasc Med (Hagerstown) 14: 43-48.
4. Marzullo A, Ciccone MM, Covelli C, Serio G, Ribatti D (2011) Macrophages and
mast cells are involved in carotid plaque instability. Rom J Morphol Embryol
52: 981-984.
5. Shaker OG, El-Shehaby A, Nabih M (2010) Possible role of osteoprotegerin
and tumor necrosis factor-related apoptosis-inducing ligand as markers of
plaque instability in coronary artery disease. Angiology 61: 756-762.
6. Stary HC (2000) Natural history of calcium deposits in atherosclerosis
progression and regression. Z Kardiol 89 Suppl 2: 28-35.
7. Doherty TM, Asotra K, Fitzpatrick LA, Qiao JH, Wilkin DJ, et al. (2003)
Calcification in atherosclerosis: bone biology and chronic inflammation at the
arterial crossroads. Proc Natl Acad Sci U S A 100: 11201-11206.
8. Otsuka F, Finn AV, Virmani R (2013) Do vulnerable and ruptured plaques hide
in heavily calcified arteries? Atherosclerosis 229: 34-37.
9. Maldonado N, Kelly-Arnold A, Vengrenyuk Y, Laudier D, Fallon JT, et al. (2012)
A mechanistic analysis of the role of microcalcifications in atherosclerotic
plaque stability: potential implications for plaque rupture. Am J Physiol Heart
Circ Physiol 303:H619-H628.

*Corresponding author: Pietro Scicchitano, Piazza G. Cesare 11 - 70124 Bari
Italy, Tel +39-080-5478791, Fax +39-080-5478796, E-mail: piero.sc@hotmail.it
Received February 20, 2014; Accepted February 21, 2014; Published February
23, 2014
Citation: Scicchitano P, Marzullo A, Ciccone MM (2014) The Role of Intimal Arterial
Calcification in the Context of Atherosclerotic Plaque Stability. J Cytol Histol 5:
e111. doi:10.4172/2157-7099.1000e111
Copyright: © 2014 Scicchitano P, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Volume 5 • Issue 3 • 1000e111

Citation: Scicchitano P, Marzullo A, Ciccone MM (2014) The Role of Intimal Arterial Calcification in the Context of Atherosclerotic Plaque Stability. J
Cytol Histol 5: e111. doi:10.4172/2157-7099.1000e111

Page 2 of 2
10. Ciccone MM, Marzullo A, Mizio D, Angiletta D, Cortese F, et al. (2011) Can
carotid plaque histology selectively predict the risk of an acute coronary
syndrome? Int Heart J 52: 72-77.

11. Mauriello A, Servadei F, Zoccai GB, Giacobbi E, Anemona L, et al. (2013)
Coronary calcification identifies the vulnerable patient rather than the vulnerable
plaque. Atherosclerosis 229:124-129.

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:
•
•
•

User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

Citation: Scicchitano P, Marzullo A, Ciccone MM (2014) The Role of Intimal
Arterial Calcification in the Context of Atherosclerotic Plaque Stability. J Cytol
Histol 5: e111. doi:10.4172/2157-7099.1000e111

J Cytol Histol
ISSN: 2157-7099 JCH, an open access journal

•
•
•
•
•
•
•
•

300 Open Access Journals
25,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at PubMed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Volume 5 • Issue 3 • 1000e111

