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With the support and encouragement of the RCDSO, a group of dentists,

physicians, epidemiologists, health-care policy experts, researchers, students and

educators met in Toronto, in early February 2005, to consider this question. 

The issue of whether periodontal infections, particularly periodontitis, can increase

risk of myocardial infarction, stroke and preterm births has been on the dental

profession’s radar screen for at least a decade. But new developments in the story, as

well as the decision by a number of manufacturers of dental products to promote

this possible connection for marketing purposes (e.g. Floss or Die!!!), has raised

the stakes and interest levels for both the public and dentists alike.

Increased public awareness of the impact of dental disease on overall health is, of

course, a welcome change. Many patients, and maybe some practitioners, tend to

separate the mouth from the rest of the body, and consider oral health separate

from human health. While such views among dentists were relatively common 30

years ago, current research and trends in dental education have promoted the idea

that dentists are, in reality, human health-care specialists with a focus on oral

disease and wellness. Indeed as dentists, if we are to maintain appropriate standards

of care, we must be up-to-date with the latest scientific advances in our field, and

be willing and able to critically evaluate these advances, and implement them into

our practices when appropriate. 

But how strong must be the evidence before we implement change? And when is it

appropriate to implement change in practice protocols? For

example, if repeated clinical studies with strong research designs

show clear-cut differences of risk of myocardial infarction between

groups with and without periodontitis, at what point are these

differences considered clinically significant? Should we be

advocating prevention of periodontal diseases not just to improve

oral health, but for the global well-being of the individual? 

A common theme that emerged from the symposium is that there

are wide variations of outcomes between the multiple clinical

research centres that are focusing on these questions (Table 1).

Studies of risks of myocardial infarction in individuals with and

without periodontitis using cross-sectional experimental designs have provided

rather different estimates in reports from research centres in North Carolina1

compared to, for example Seattle, Washington2 and Finland3. It is not known why

these differences exist but a crucial question is: Are these data on increased risk of

TABLE 1 

Diseases and Medical Conditions that May Be
Associated with Untreated Periodontal Infections

Myocardial Infarction

Stroke

Diabetes

Pneumonia

Preterm Births
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Do Periodontal Infections
Increase Risk of Systemic
Diseases?



systemic disease real, reproducible and potentially important in the way that we

manage oral disease?

The idea that infections in one part of the body could impact the function and the

health of other organs and tissues was a particularly popular notion in the late

1800’s, and traces of the original thinking on this are mentioned by Greek

philosopher/scientists around 500 BCE. Canada’s own Sir William Osler (circa

1900), a world-famous medical scientist, was an important proponent of systemic

spread of infection, and he encouraged his medical students to carefully evaluate

the mouth as part of a routine health examination.

The recognition that tooth-borne films of bacteria were critical for the development

of caries and periodontal diseases, and the emergence of the dental profession as a

separate profession from medicine, gradually led to new ways of thinking. First,

caries and periodontal diseases came to be regarded as specifically oral problems,

and therefore, the sole responsibility of the dental profession. Second, there was no

solid evidence that periodontal diseases could produce significant infections in

remote tissues. Accordingly, by the 1940s, the idea of systemic spread of

periodontal diseases had disappeared from teaching and research programs.

Researchers are by nature, a curious lot and also like to stay employed. In the early

1980s, the original ideas of focal infections and the spread of systemic disease from

the mouth sparked the idea that maybe these theories should be tested using more

powerful and modernized research methods than were available in the early 1900s.

Consequently, as a result of the efforts of a group of researchers funded by the

American National Institutes of Health (NIH) and other international agencies,

cross-sectional data from large populations were interpreted to show increased risk

of myocardial infarction and stroke in patients with existing periodontal infections

compared to healthy controls4. There were also a series of studies that examined a

relationship between preterm births in women with more periodontal inflammation

and attachment loss5. In some reports, treatment of periodontal infections was

associated with reduced pre-term births and with improved diabetic control.

Clearly, there were some sort of links between periodontal inflammation and

systemic diseases, but it is not a completely clear picture.

Because of the interest among researchers and the dental profession in general,

there have been a very large number of studies conducted to test the validity of the
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relationships, for example, between periodontal destruction and prevalence of

myocardial infarction and stroke. While some research centres in the USA,  South

America and Germany have shown increased risks for stroke of up to four-fold6,

other research groups can find no relationship7. Consequently we might question

whether confounding variables such as smoking, which increases risk of both

periodontal diseases and myocardial infarction, might be clouding the data.

Evidence obtained over the past decade clearly identifies inflammation as a critical

mediating factor in the development of cardiovascular diseases8. Further, it has been

proposed that preterm labour is induced by infection or inflammation at a distant

site9 from the uterus which leads to the release of prostaglandins (pro-inflammatory

molecules) that cause inappropriately timed uterine contractions. Notably,

periodontal diseases are inflammatory diseases in which prostaglandins and other

inflammatory mediators are greatly elevated10. Indeed, C-reactive protein is

increased in individuals with periodontal infections and is also an important risk

factor for myocardial infarction11. These types of associations have led to the

simplistic model that inflammatory mediators from periodontal infections may

impact on other, remote organs and tissues; or that systemic spread of periodontal

pathogens may settle out on blood vessel walls and there promote atheroma

formation. While there is some evidence from animal models and clinical research

to support both of these mechanisms, they are, at this stage, largely hypothesis.

However, it is also possible that a pre-existing, hyperinflammatory phenotype, may

predispose a person to both periodontal diseases and inflammation-mediated

vascular disease12. To more definitively link periodontal infections and systemic

inflammation as a cause or as an exacerbating factor for the progression of

cardiovascular diseases will require a lot more fundamental and clinical research. 

The data are more solid from well-designed clinical studies indicating that

periodontal diseases may have a significant impact on the maintenance and ongoing

treatment of diabetic patients. Several studies have shown that diabetic patients

with periodontal disease are able to maintain lower blood glucose levels more

easily13 and with lower doses of insulin once their periodontal disease has been

treated effectively.  These types of findings have significant long-term health

benefits for these patients: prevention of the onset of diabetic complications

including blindness and kidney failure not only affects a patient’s quality of life, and

also have a significant benefit for our already overtaxed healthcare system. While

the evidence is strong for the benefits of treating oral diseases in diabetics, as 

Pathobiological mechanisms
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dentists we continue to see diabetic patients who struggle with their glycemic

control and present with chronic periodontal diseases.

We are not at the point where we can definitively say to out patients: “Treat your

periodontal infection and this will prevent a future heart attack.” However, there

are certainly a large number of cross-sectional and cohort studies that suggest there

may be a link between oral health and systemic diseases14. Consequently, it may be

prudent for dentists to inform their patients of these possible links in a responsible

manner, clearly outlining that while the evidence is accumulating, the nature of the

data is circumstantial.

Although the linkages between vascular diseases such as stroke and myocardial

infarction with oral diseases are still in the testing ground, there are a number of

systemic diseases in which there is more clearly a benefit to eliminating or

controlling periodontal diseases. Aspiration of oral bacterial pathogens has been

linked to pneumonia in the institutionalized elderly15,16. Further, patients with blood

dyscrasias and white blood cell defects benefit by more frequent periodontal

maintenance through the reduction of oral bacterial loads17 and the subsequent

infections which often follow in these immunocompromised individuals. 

There is currently recognition within the research community that some sort of

interactions exist between oral diseases and systemic health. But the specific nature

of these interactions and the complex connections between periodontal

inflammation and inflammatory disorders in the vasculature, remain hidden due to

the underlying similar pathobiology that exists between many of these diseases. As

a result more powerful and better designed multi-centre studies (some of which are

currently ongoing) are required to clarify these links. While it may take many years

for these studies to be completed, it now seems more certain that optimizing oral

health has significant benefits for patients suffering from some systemic diseases

such as diabetes.

It would seem prudent that we advise our patients and the health-care community

that oral health can have a significant impact on overall health and well-being.

Physicians need to be reminded that, just because they are not involved in the

clinical management of oral disease, does not mean that the mouth is unimportant

in the overall health of their patients. It may be worthwhile to remind them of Sir

William Osler and, in the research world, what goes around, comes around. 

Do These Findings Impact
Our Practices?

Future Research Is Needed
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