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INTRODUCTION 

• Can periodontitis have an effect remote 

from the oral cavity? 

 

• Is periodontitis a risk factor for systemic 

conditions that affect human health? 



Focal infection theory 

• William Hunter 1900’s 

 

• Dispute in this theory in 1940’s and 
1950’s 

 

• “Evidence based medicine and dentistry” 



EPIDEMIOLOGY 

Various types of study designs : 

 

1. Case reports 

2. Cross – sectional studies 

3. Longitudinal studies 

4. Intervention studies 



Periodontitis as a “risk factor” 
• Criteria for risk factors – Sir Bradford 

Hill 

1. Consistency of association 

2. Strength of association 

3. Correct time sequence 

4. Specificity of associations 

5. Degree of exposure 

6. Biologic plausibility 

7. Support from experimental evidence 



Epidemiological studies 

 



 





Mechanisms by which 

infections contribute to disease 

1. Direct effects of infectious agents on 

atheroma formation 

2. Indirect or host mediated effects – c 

reactive protein and heat shock protein 

3. Common genetic predisposition  

4. Common risk factors affecting both 



• Periodontitis as an infection may stimulate the liver to 

produce C-reactive protein (CRP) (a marker of 

inflammation), 

 

• which in turn will form deposits on injured blood 

vessels. 

•   

• CRP binds to cells that are damaged and fixes 

complement, 

•   

• Which activates phagocytes, including neutrophils. 

 

•  These cells release nitric oxide, thereby contributing 

to atheroma formation  



• Xu et al.  found that bacterial infection 

stimulates the host response to Hsp65, 

which is a major immunodominant antigen 

of many bacterial species. 

 

•  The inter-action between expressed 

Hsp65 and the immune response induced 

by bacterial infection is hypothesized to be 

responsible for the initiation of the early 

atherosclerotic lesion  



• Finally, oral infection can also cause 

tooth loss.  

• Evidence has shown that edentulous 

persons with and without dentures and 

dentate individuals with missing teeth 

change their eating habits .  

• They may thereby avoid certain 

nutritious foods because of difficulty in 

chewing and select high-calorie, high-fat 

food . 



Infective endocarditis 

• Microbial infection 

• Two most common org – s.viridans and 

s.aureus 

• Gram negative  HACEK group 

• Occurs spontaneously by focal sites of 

infection 

• High morbidity – prevention advocated 



ISCHEMIC HEART 

DISEASE 



 



Ischemic heart disease 

 



Thrombogenesis 

 

• Platelet aggregation  - major role 

 

• PAAP – expressed on some strains of 

bacteria 

 

Aggregation of platelets  - thromboemboli 



Atherosclerosis 

 • Focal thickening of arterial intima and the 

media 

• Mechanism : 

Circulating monocytes adhere to endothelium 

 

Penetrate endothelium migrate under intima 

 

Ingest LDL in its oxidised state 

 

Formation of FOAM CELLS 

 



• Monocytes may transform to macrophages 

 

• Production of pro – inflammatory cytokines 

 

• Propogation of lesion 

 

• Narrowing of lumen 

 

• Rupture of plaque 

 

• Thrombus 



 



OTHER STAGES IN THE FORMATION OF 

ATHEROMATOUS PLAQUE 

 



ROLE OF PROTEASES 

 



Role of periodontal disease in 

myocardial infarction 

• Jambon et al – out of eight human 

atheromas three had periodonto pathogens 

 

• Products of these bacteria alter 

coagulability , tissue integrity etc 

 

• Those with MO phenotype – increased 

levels of pro inflammatory cytokines 



• Elevation of LDL  upregulate monocyte 

responsiveness 

 

• Propogation of atheromatous lesion and 

periodontal destruction – “shared 

mechanism” 



Common features 

• The two groups of diseases share many 

risk factors. Risk factors, such as 

smoking, genetics, stress and increasing 

age, could independently lead to 

periodontal disease and to 

cardiovascular disease in a group of 

patients, possibly leading to the incorrect 

assumption that the two diseases are 

linked (Hujoel et al, 2002). 

 



• In periodontal disease and cardiovascular 

disease, the cellular sources of these 

inflammatory mediators are very similar. 

The monocytes/macrophages, 

lymphocytes, polymorphonuclear 

leukocytes, mast cells, fibroblasts, and 

endothelial cells in both diseases release 

these inflammatory mediators  



• Along similar lines, it is also well-known that matrix 

metalloproteases (MMPs),including the 

collagenases, likely play an important role in 

periodontal tissue breakdown (Lee et al, 2004).  

• Similarly, it is known that matrix metalloproteases 

also play a role in cardiovascular disease ranging 

from destabilization of atheromas to regulation of 

the development of heart failure and the deleterious 

changes in extracellular matrix in the myocardium 

(Francis et al, 2002).  



• BIOLOGICAL PLAUSIBILITY 



• Strains of the periodontal pathogen Actinobacillus 
actinomycetemcomitans are variable with respect to 
display of phosphorylcholine (PC)-bearing antigens.  

• HARVEY A. SCHENKEIN,* examined strains of A. 
actinomycetemcomitans with and without PC to assess 
their ability to invade endothelial cells via the receptor for 
platelet-activating factor(PAF).  

• Results of antibiotic protection assays indicate that PC-
bearing A. actinomycetemcomitans invade human vascular 
endothelial cells 

•  This property, in addition to the established ability of A. 
actinomycetemcomitans to invade epithelial cells, may 
provide this organism with access to the systemic 
circulation.  

• The ability of PC-bearing oral bacteria to access the 
circulation may also explain the elevated levels of anti-PC 
antibody in serum found in patients with periodontitis. 
INFECTION AND IMMUNITY, Sept. 2000 

 



INFECTION AND IMMUNITY, 

Nov. 1998, 

RAJASHRI G. DESHPANDE, 
 

 •  P. gingivalis A7436 was demonstrated to adhere to 
and to invade fetal bovine heart endothelial cells 

    (FBHEC), bovine aortic endothelial cells (BAEC), and 
human umbilical vein endothelial cells (HUVEC). 

•  P. gingivalis A7436 assessed by electron microscopy 
revealed the formation of microvillus-like extensions 
around adherent bacteria followed by the engulfment 
of the pathogen within vacuoles.  

• Cytoskeletal rearrangements, protein phosphorylation, 
energy metabolism, and P. gingivalis proteases are 
essential for invasion.  

• These results indicate that P. gingivalis can actively 
invade endothelial cells and that fimbriae are required 
for this process. 

 



   Eikenella corrodens, Porphyromonas 

gingivalis, and Prevotella intermedia—invade 

human coronary artery endothelial cells and 

coronary artery smooth muscle cells at a 

significant level - BRIAN R. DORN . 

 

• HARVEY A. SCHENKEIN et al proposed that 

PC-bearing dental plaque microorganisms 

may induce an antibody response to PC that 

could influence the inflammatory response 

associated with atherosclerosis. 

 

 

 



• Utilizing PCR, the 16S rRNA detection rates for 

P.gingivalis,  B .forsythus, 

A.actinomycetemcomitans, T. denticola, and 

C. rectus in samples of stenotic coronary 

artery plaques were determined to be 21.6, 

23.3, 5.9, 23.5, and 15.7%, respectively. 

 

•  The detection rates for P. gingivalis and C. 

rectus correlated with their presence in 

subgingival plaque (Kazuyuki Ishihara,et al ) 

 



Ashish Jain, Eraldo L. Batista, Jr. 
INFECTION AND IMMUNITY, Oct. 2003, 

 

• Animals with experimentally induced 

periodontitis had more extensive 

accumulations of lipids in the aorta 

than did non periodontitis animals and 

there was a positive correlation 

between the severity of periodontal 

disease and the extent of lipid 

deposition . 

 



• Gingipains from P. gingivalis can alter cell 
adhesion molecules and induce endothelial 
cell death, which could have implications for 
the pathogenicityof this organism - Shaun M. 
Sheets et al 

 

•  Clemens Walter, et al  showed  P. gingivalis-
mediated infection and activation of human 
umbilical vein endothelial cells by using two 
strains of different virulence capacities, 
strains ATCC 53977 and DSMZ 20709. Both 
strains were able to adhere to and infect 
endothelial cells  



Hamdy Nassar,et al  

 
• In this study the consequences of P. gingivalis infection of 

HUVEC on the expression of the chemokines interleukin-8 (IL-8) 
and monocyte chemotactic protein 1 (MCP-1). HUVEC were 
found to constitutively produce low levels of IL-8 and MCP-1. 
The addition of P. gingivalis fimbrillin-specific peptides, 
lipopolysaccharides (LPS), or heat-killed whole cell 
preparations to HUVEC stimulated modest IL-8 and MCP-1 
responses. In contrast, coculture of HUVEC with live P. 
gingivalis strains decreased production. 

 

 

• These results indicate that P. gingivalis can temporally 
modulate the chemokine response in endothelial cells through 
both fimbriae and gingipain-mediated mechanisms. 

 

 



• Arterial endothelium has been shown 

to express heat shock protein 60 

(HSP60) and, since human (hHSP60) 

and bacterial HSP60s are highly 

conserved, the immune response to 

bacteria may result in cross-reactivity, 

leading to endothelial damage and 

thus contribute to the pathogenesis of 

atherosclerosis. -  (Pauline Ford, et al) 

 

 



•  The cytokine profiles of the artery T-cell 
lines specific for GroEL, hHSP60, and P. 
gingivalis demonstrated Th2 phenotype 
predominance in the CD4 subset and Tc0 
phenotype predominance in the CD8 
subset.  

 

• These cytokines, chemokines, are similar 
to those demonstrated previously for P. 
gingivalis-specific lines established from 
periodontal disease patients – (Pauline Ford 
et al ). 

 



• DENTAL CONSIDERATIONS 



Infective endocarditis 

 
• Dental procedures - bacteremia 

• Daly.C – bacteremia following 
periodontal probing 

• Not all bacteremias are significant – 
Lamp W.P 

• The incidence and severity of 
bacteremias increased in the presence 
of periodontitis with or without 
manipulation – Mealey Ann.Perio 



• Mealey et al – oral irrigation devices or 

air – abrasive  polishing devices – 

bacteremia 

 

• Rinsing with antimicrobial agents – 

reduce bacterial load 

 







Prosthetic valve endocarditis 

• Individuals with prosthetic heart valves – 
high risk 

• Potential oral foci of infection should be 
eliminated before surgery 

• Following placement – periodontal 
therapy not advocated within 6 months 

• Some periodontal procedures 
contraindicated 

 

 



Anti coagulated patients 

 

• Tetracyclines are contraindicated  - 

interfere with pro thrombin formation . 

• Aspirin most commonly used but in small 

doses – no alteration of bleeding time ( 

Mealey et al) . 

• Higher doses  - discontinued for four to  

seven days prior( Rees T.D) . 

 





CONCLUSION 



• Patients at high risk should be subjected 

to periodontal examination . 

 

• Aggressive prevention should be 

undertaken . 

 

• Patients should be made aware of the 

link so that they may participate in the 

modification of risk factors . 




