Author’s note: I want to thank Dr. Michael
Cohen for inviting me to present at the Seattle
Study Club’s 2009 Symposium. Such a beautiful
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esteemed group of practitioners!
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What we already know about periodontalsystemic relationships
No one can argue that there is still a tremendous amount of investigation necessary
to establish cause-and-effect relationships between periodontal disease, systemic injury and
the biological pathways linking the two. We
also understand how important it is to ensure
that statements we make to patients about the
risk periodontal disease may pose to systemic
consequences are based on research that is
validated by scientific evidence. So the question
becomes, what is truly valid information that
gives us direction for clinical practice? Here’s
what we do know—researchers are in agreement that evidence of a cascade of events which
link periodontal disease to inflammatory driven
disease states is at least moderately strong. On
the following page are a number of statements
related to the role of periodontal disease in
increasing the risk for an inflammatory driven
disease state which are in alignment with the
opinions of the scientific community.
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ver the last several decades much has
been learned about an emerging base of
evidence supporting interrelationships
between periodontal disease and inflammatory
driven disease states/conditions such as diabetes, atherosclerosis-induced diseases, bacterial pneumonia, adverse pregnancy outcomes,
osteoporosis, rheumatoid arthritis, Alzheimer’s
disease, and chronic kidney disease/end stage
renal disease, among others. Studying this
evolving body of knowledge called periodontalsystemic science has absorbed most my professional life over the last few years. Along with an
increasing number of researchers and academicians inside and outside of dentistry, I believe
the emerging evidence of periodontal-systemic
relationships has now reached a tipping point
which can no longer be ignored. Furthermore,
integrating credible findings of this research
into clinical dentistry and dental hygiene can
no longer be considered optional. Given the
dialogues I had with course participants after
my presentations in Cancun, it looks like there
are a lot of SSC members that are thinking along
these same lines.
The slow pace at which health care disseminates change has been documented for centuries. In a 2003 article written for the Journal
of the American Medical Association, Berwick
eloquently described the opportunity cost associated with failure to recognize and adopt new
scientific knowledge within healthcare: “Health
care is among the best endowed of all industries in the richness of its science base…yet, an
enormous amount of that scientific knowledge
remains unused.”1 The emergence of statin
therapy is one of the most poignant examples
of this slow rate of knowledge diffusion. It
took over a decade for the National Cholesterol
Education Program to promote understanding

of the dangers of high blood cholesterol as a
major cause of coronary heart disease. Further, the adoption curve associated with the
acceptance of statins to lower cholesterol was
relatively prolonged.2 (The first adult treatment
panel report, the Report on the Expert Panel on
Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults, was published in
1988;3 but it was almost 15 years later that a
clinical advisory statement4 was published that
promoted statins as promising in the reduction
of risk related to coronary heart disease.) Unfortunately, the clinical adoption of emerging
research related to periodontal-systemic links
may follow this slow pace of knowledge diffusion. And, unfortunately, like the opportunity
cost associated with delayed acceptance of
statin drugs, the potential for intervention of
periodontal disease to decrease the risk for
systemic injury may not be fully recognized for
some time in mainstream dentistry.
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Figure 1. Concept of the cumulative inflammatory burden.19
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1. Sustained inflammation is the driving force
behind most chronic diseases/conditions.
2. Whether a person develops periodontal
disease, and/or another chronic disease, is
dictated largely by that person’s susceptibility.
3. Inflammation from periodontal disease is
not confined to the oral cavity.
4. Infection, including periodontal disease,
has the potential to initiate the inflammatory
response.
5. Chronic diseases are usually not caused
by a single bacterial exposure, rather chronic
disease states are the result of multiple bacterial
exposures/episodes, like periodontal disease,
over time.
6. Periodontal disease, like other bacterial
exposures, increases the risk for a chronic disease state.
7. Periodontal disease amplifies the sequelae
of a chronic condition.
8. Periodontal disease may make it more
difficult to treat or change the trajectory of a
chronic disease state.
9. Cumulative bacterial burden in conjunction
with already existing traditional risk factors (i.e.,
smoking, obesity) often tip the scale from health
to disease. Periodontal infection contributes to
the cumulative bacterial burden, and may be
implicated in tipping this scale.

10. Prevention or treatment of periodontal
disease will at least reduce the cumulative
pathogen and systemic inflammatory burden.
Figure 1 illustrates the concept of cumulative
inflammatory burden. This concept draws from
evidence which suggests that the greater the
total systemic inflammatory burden, the greater
the risk of a number of disease states including
atheroma formation and periodontal disease.
Preventing or eliminating periodontal disease,
as a modifiable risk factor, decreases, albeit to
an unknown extent, the inflammatory burden.

The plausibility of orally derived bacteria
being associated with an increased risk for
systemic disease
It is well established that given the high
vascularity which accompanies inflamed soft
tissue, the interface between the subgingival
biofilm and the ulcerated epithelial lining of a
periodontal pocket provides a very accessible
portal for a number of periodontal pathogens to
gain entry to the vasculature tree. The surface
area of the epithelium potentially exposed to
virulent, gram negative bacteria associated with
the subgingival biofilm in chronic periodontitis
has been estimated to range between from 8 cm2
to 20 cm2.5 Medical professionals understand the
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The concept of “systemic periodontitis”

Figure 2. The surface area of the epithelium potentially exposed to virulent, gram negative bacteria associated with
the subgingival biofilm in chronic periodontitis is roughly
the size of an adult palm.5 (Courtesy of Dr. Charles Cobb.)

significance of a lesion of gram negative infection of this magnitude. When confronted with
this information and a photograph of the size
of this lesion (depicted in Figure 2), I often see
a lot of jaw drops in a room of physicians and
nurses. Any other place on the human body,
this level of infection would be a real concern
to most healthcare providers. Unfortunately, this
lesion is hidden subgingivally, but nonetheless,
it is a chronic wound, and a constant reservoir
for dissemination of numerous pathogens which
are also very adept at evading the host defenses.
There is strong and compelling evidence that
at this juncture, short-term recurrent bacteremias or chronic low-grade exposures from oral
origin may induce systemic consequences.6 Tissue fragility accompanies periodontal disease.
Subsequently, mastication, tooth brushing, and
professional dental procedures, stimulate a
portal of entry for bacteria and other cellular
matter to gain access to the circulatory system.7
Evidence also suggests that orally derived
bacteremia increases as periodontal disease
progresses.8 These well substantiated findings
provide a highly plausible explanation for the
potential of periodontally related bacteremia
increasing the risk for systemic dissemination of
oral bacteria. Accompanying this is the potential
for metastatic injury related to the effects of the
circulating toxins of periodontal pathogens,
and the metastatic inflammation caused by the
immunologic response to the pathogens and
their toxins.9,10,11

Several years ago, Beck and Offenbacher12
coined the term “systemic periodontitis” to better describe the threat that periodontal disease
may pose to systemic health. What these researchers were proposing was that periodontal
disease actually represents an exposure event
that contributes not to tooth morbidity, but
systemic pathology. They proposed that, “periodontal disease must be thought of as a disease process that is an exposure for a systemic
disease or condition (outcome) rather than the
outcome itself.”12
In considering the concept of periodontal disease as an exposure event for greater
systemic sequelae, I have proposed that periodontal disease must be included in a risk
continuum that begins with bacterial challenge
of periodontium, eventuating in whole body
consequences that include increased risk for
atherosclerosis-induced diseases (i.e., coronary
heart disease and stroke), complications of diabetes, adverse pregnancy outcomes, respiratory
diseases, neurodegenerative diseases, among
others. (Figure 3)

Why wait to intercept periodontal disease?
It has been estimated that 60 million people
in the United States have moderate to severe
periodontal disease.13 Moderate to severe periodontal disease has been defined as greater than
3 mm of clinical attachment loss and greater
than 5 mm of pocket depth.14,15,16 (It was 1924
when Orban established that 1.8 mm is the average depth of a healthy sulcus, and that 3 mm
was the boundary of health.17)
In an average general dental practice consisting of 2000 patients, it has been estimated
that 33-37% or 500-555 adult patients (over
the age of 21) have moderate to severe chronic
periodontitis.13 Further, data related to treatment trends indicate that in 1980 only 2.5% of
insurance codes were related to treatment of
periodontal disease. This clearly does not align
with the true prevalence of periodontal disease
within the United States. When this data was
compiled in 2000, this percentage (2.5%) did
not change.18
Given the strength of evidence which suggests that periodontal disease has the potential
to evoke a systemic inflammatory response and
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Figure 3. The risk continuum that illustrates the link between periodontal disease and systemic inflammatory diseases.
(Source: Casey Hein.)

The concept of the risk continuum that links periodontal disease to inflammatory driven
disease states has been adopted from the work of Beck and Offenbacher12 who proposed
that “periodontal disease must be thought of as a disease process that is an exposure for a
systemic disease or condition (outcome) rather than the outcome itself.” In this continuum of
risk, bacterial challenge of anaerobic Gram negative microorganisms initiates the cascade
of events. We now know that although bacteria are essential in initiating the etiological
process associated with periodontal infection, the presence of bacteria alone are insufficient
to explain the loss of supporting structures of the periodontium. How the host responds (our
immune response) plays a major role in determining whether the infection is contained
within the soft tissue of the periodontium, or whether various risk factors (e.g., smoking,
diabetes, genetics, obesity, stress, certain medications or compromised immunity) may
incite an exaggerated or hyperinflammatory response to the bacterial challenge. With an
exuberant inflammatory response in overdrive trying to rid the body of periodontal infection, the sequelae are a breakdown of supporting tissues of the periodontium, the classical
manifestations of periodontal disease, and the potential for vasculature access of periodontal pathogens and systemic inflammation. Instead of thinking of periodontal disease as a
“dentro-centrically defined entity” it is helpful to think of periodontal disease as a chronic,
low grade infection.12 It is multiple, long term, low grade infections which cause on-going
inflammation throughout the body which have been implicated in increasing risk for many
systemic diseases and conditions. Periodontal infection has the potential to induce systemic
inflammation in organs distant to the oral cavity, resulting in increased risk for systemic
diseases and conditions many of which are life threatening.
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Figure 4. Rogers EM. Adopter Categorization on the Basis of Innovation; Diffusion of Innovations, 4th ed. New York, NY:
Free Press.1995

increase the risk for a number of serious diseases and conditions, the real mystery is why do
clinicians wait for 5 and 6 mm probing depths
to intercept periodontal disease?

Early adopter or someplace in the middle
of the bell curve?
Figure 4 illustrates the bell curve associated
with the adoption curve of new technologies.
The rate of change in healthcare often runs
parallel to this curve. Many of us who follow the
trends in clinical practice have seen evidence of
“early adopters” of this body of science, clinicians in the top 15-16% of the adoption curve.
These are individual dental and dental hygiene
practitioners who have embraced the significance of periodontal-systemic interrelationships
and integrated a progressive approach to early
identification of periodontal disease, and appropriate treatment and referral. They have also
taken the initiative to increase awareness with
the non-dental provider communities. It comes
as no surprise that some of these are also SSC
members. My guess is that these early adopters will also be the practitioners most likely to
benefit from increased referral from the medical
community—just another added benefit of rethinking the significance of periodontal disease.
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