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ABSTRACT 

This article aims to review the link between periodontal diseases and Coronary Artery Diseases. Periodontitis is a bacterially induced, 
localized chronic inflammatory disease destroying both the connective tissue and the supporting bone of the teeth. In the general 
population, severe forms of the disease demonstrate a prevalence of almost 5%, whereas initial epidemiological evidence suggests 
an association between periodontitis and Coronary Artery Disease (CAD). To which extent each of these periodontitis-mediated 
components contribute to vascular damage still remains uncertain. By contrast, oral hygiene including periodontal health might 
contribute to the overall well being and healthy lifestyle and hence as might at least partially contribute to cardiovascular 
prevention. This article will throw light on the link between periodontal disease and CAD. 
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INTRODUCTION 

 high concentration of plasma cholesterol, 
especially low density lipoprotein in cholesterol is 
the principal multifactorial pathogenesis of 

atherosclerosis.1 Coronary Artery Disease is 
unquestionably the most important manifestation of 
atherosclerosis.2 The development of coronary artery 
disease can result from genetic and several 
environmental risk factors such as age, abnormal serum 
lipids, diabetes, smoking and hypertension.3 The word 
‘periodontium’ means structures surrounding the teeth 
(i.e) ‘peri’- ‘around’ and ‘odontos’-‘teeth’.4 Periodontitis is 
a chronic ‘infectious/inflammatory’ disease of 
multifactorial etiology.5 There is growing evidence that 
poor dental health especially the presence of periodontal 
diseases increases the risk of occurrence of coronary 
heart disease.3 

The objective of this review was to investigate the 
possible association between periodontal health and 
coronary artery diseases. 

Pathway Linking Periodontitis and Cardiovascular 
Diseases 

Various pathogenic mechanisms have been proposed to 
explain the association between periodontal disease and 
CAD. These mechanisms may individually or combined, 
may contribute to a plausible association. 

1. Direct effect of periodontal bacteria on platelets: 
Porphyromonasgingivalis and Streptococcus sanguis 
have been shown to stimulate platelet aggregation 
and thrombosis in vitro and in vivo.6,7 

2. Invasion or uptake of periodontal bacteria in 
endothelial cells and phagocytes: specific periodontal 
pathogens and their components have been 
identified in human atheromatous tissue.8 For 

instance: Porphyromonasgingivaliscan invade aortic 
and heart endothelial cells via its fimbriae.9 

3. Systemic inflammation: Endocrine like effects of pro 
inflammatory mediators-there is an up regulation of 
mediators in vascular tissue. C-reactive protein and 
fibrinogen levels are elevated.10-13 

4. Macrophages incubated in vitro with 
Porphyromonasgingivalis and low density lipoprotein 
take up bacteria intracellularly and are capable of 
transforming into foam cells.14 

5. Autoimmune reaction/molecular mimicry: Cross 
reacting antibodies to periodontal bacteria and 
human heat shock proteins (HSPs) including HSP 60 
on endothelial cells have been recognized. These 
autoimmune responses could provoke endothelial 
damage and atherosclerosis.15 

Unique Features of Periodontal Infection4,16,17 

1. Periodontitis is a polymicrobial infection. 

2. It is a long standing chronic infection that is 
asymptomatic most of the times. 

3. Unusual anatomic features-the tooth is partially 
exposed to external environment and partially 
embedded within periodontal pocket. 

4. Microorganisms that initiate periodontal disease 
reside within a protective environment (i.e) the 
biofilm. 

5. Presence of teeth enhances the complexity of host 
parasite relationship. 

Overview in Stages of a Atherosclerosis4,18,19 

A number of risk factors closely relate to development of 
atherosclerotic disease and risk for cardiovascular events 
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(myocardial infarction and stroke), including age, gender, 
hypertension, diabetes mellitus, smoking and low serum 
levels of high density lipoprotein (HDL) cholesterol. 

The stages in development of atherosclerosis involve a 
series of events that include development of fatty streak, 
progression to complex plaque and plaque rupture. 

1. Fatty streak: Accumulation of monocytes in the 
vessel intima takes place/this is the initial event in 
development of early atherosclerotic lesions. They 
migrate across endothelial cells and mature into 
macrophages that express scavenger receptors and 
engulf modifies lipoproteins. 

2. Progression of complex plaque: leads to 
accumulation of fibrous tissue in vessel. Certain 
growth factors from endothelial cells stimulate 
smooth muscle cells to produce interstitial collagen. 

3. Plaque rupture: Thrombus formation is a result of 
plaque rupture. In case of non rupture plaque, the 
fibrous cap protects blood from non lipid core of 
plaque. Inflammation interferes with the integrity of 
fibrous cap through blocking the creation of new 
collagen fibers and stimulating the destruction of 
existing collagen by action of matrix metallo 
proteinases (MMPs). 

Management of Periodontal Diseases in Coronary Artery 
Disease Patients18-20 

1. Patients with moderate to severe periodontitis 
should be advised that they may have a higher risk of 
CAD than periodontally healthy people. 

2. Cardiovascular risk factors such as hyperlipidaemia, 
hypertension, smoking and metabolic syndrome 
must be controlled by dental and medical 
practitioners. 

3. Standard treatment including plaque and gingivitis 
control and oral hygiene should be provided to 
manage periodontal disease in patients with CAD. 

CONCLUSION 

As periodontitis continues to have high prevalence within 
the population and the fact that CAD remains a major 
cause of human death in developed countries, in light of 
these associations we can state that oral health has an 
influence on systemic health in general. 

Although the inflammation pathway provides a plausible 
explanation for periodontal diseases and CAD, further 
research is needed to define the mechanism linking the 
two diseases and how patients with periodontitis should 
best be managed to reduce their risk for CAD. 

Obesity, diabetes and other auto immune diseases can 
also contribute to the total burden of inflammation. 

Overall it is an extremely complex interaction and no one 
mechanism is likely to provide the complete explanation. 
More research may be required to throw light on the 

exact mechanism of periodontal diseases and its link with 
coronary artery disease. 

REFERENCES 

1. Ross R. Atherosclerosis-an inflammatory disease, N Engl J 
Med, 340(2), 1999, 115-126. 

2. Lavelle C, Is periodontal disease a risk factor for coronary 
artery disease? 68, March 2002, n3. 

3. Mohitey J, Resdani R. Case control study to assess 
association between periodontal infection and coronary 
heart disease, JKIMSU, 12(1), July-Dec 2012. 

4. Anjana R, Suresh R. Periodontal infection- a risk for 
coronary artery disease, Sri Ramachandra Journal of 
medicine, July-Dec 2010, 3(2). 

5. Loe H. The role of bacteria in periodontal diseases, Bull 
world health organ, 59, 1981, 821-825. 

6. Herzberg MC, Meyer MW. Effects of oral flora on platelets: 
possible consequences in cardiovascular disease, J 
Periodontal, 67, 1996, 1138-1142. 

7. Herzberg MC and Meyer MW, 1998, Dental plaque, 
platelets and cardiovascular diseases, Annals of 
periodontology, 3, 1998, 151-160. 

8. Figuero E, Sanchez-Bealtran M, Frechoso SC. Detection of 
periodontal bacteria in atheromatous plaque by nested 
polymerase chain reaction, Journal of periodontology, 82, 
2011, 1469-1477. 

9. Deshpande RG, Khan MB, Genco CA. Invasion of aortic and 
heart endothelial cells by Porphyromonasgingivalis, Infect 
immune 66, 1998, 5337-5543. 

10. Slade GD, Offenbacher S, Beck JD, Heiss G, Pankow JS. 
Acute phase inflammatory response to periodontal disease 
in the US population, J Dent Res, 79, 2000, 49-57. 

11. Wu T, Trevisan M, Genco R, Falkner K, Dorn J, Sempos C. An 
examination of the relation between periodontal health 
status and cardiovascular risk factors: serum total and HDL 
cholesterol, C-reactive protein and plasma fibrinogen, Am J 
epidemiol; 151, 2000a 273-283. 

12. Wu T, Trevisan M, Genco R, Falkner K, Dorn J, Sempos C. 
Periodontal disease and risk of cerebrovascular disease. 
The first national health and nutrition examination survey 
and its follow up study, Arch Intern Med, 160, 2000b, 2749-
2755. 

13. Seymour GJ, Ford P, Gemmel E, Yamazaki E. Infection or 
inflammation: the link between periodontal diseases and 
systemic diseases. 

14. Giacona MB, Papapanou Pn, Lamster IM, Rong LL, D’Agati 
VD, Schmidt Am. Porphyromonasgingivalis induces uptake 
by human macrophages and promotes cell formation in 
vitro, FEMS Microbiology letters, 241, 2004, 95-101. 

15. Seymour GJ, Ford PJ, Cullinan MP, Leishnam S. Relationship 
between periodontal infections and systemic diseases, 
European journal of clinical microbiology and infectious 
disease, 13, 2007, 3-10. 

16. Socransky SS, Haffajee AD, Jan Lindhe, Niklaus P. Lang, 
Thorkildkarring, Clinical Periodontology and implant 
dentistry: 5th Edition New York: Blackwell Munksgard, 
2008, 207-267. 



Int. J. Pharm. Sci. Rev. Res., 33(1), July – August 2015; Article No. 30, Pages: 154-156                                                        ISSN 0976 – 044X  

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. © Copyright protected. Unauthorised republication, reproduction, distribution, 
 

156 

17. Geerts SO, Nys M, De MP. Systemic release of endotoxins 
induced by general mastication: association with 
periodontitis severity, J.Periodontol, 73, 2002, 73. 

18. Nicholas TC, Paquette DW. Dental and medical 
comangement of cardiovascular disease Professional 
audience and communications, 2010, 238-249. 

19. Friedewald VE, Kornman KS, beck JD. The American 
JOURNAL OF cardiology and journal of periodontology 
editors consensus: periodontitis and atherosclerotic 
cardiovascular disease. American journal of cardiology, 
104, 2009, 59-68. 

20. Offenbacher S, Beck JD, Moss K. Journal of periodontology; 
80, 2009, 190-201. 

 

Source of Support: Nil, Conflict of Interest: None. 


