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Short Communication

Periodontal disease is an infectious disease causes my
microorganisms resulting in the corrosion of tissues around the tooth
surface and soft tissue lining the mouth, loss of connective tissue
attachment, breakdown of bone that holds the teeth, and tooth loss [1].
The symptoms are bleeding gum (gingivitis), gingival pockets and
bone loss (periodontal disease) leading to tooth mobility and
eventually tooth loss. In the United States, periodontal disease is very
prevalent and becomes more prevalent in aging populations.
According to a recent survey in the United States, approximately half
of adults have some level of periodontal disease and almost 10% of
those have severe disease [2]. Periodontal disease is related to bacterial
infection related systemic inflammation, which is implicated in the
etiology of atherosclerosis leading to stroke, heart attack and other
cardiovascular disease [3]. Epidemiological studies have suggested a
possible association between periodontal disease and stroke. The
linkage is derived from cross-sectional, case-control and cohort studies
[4-16]. Analyses from recent, large-cohort study suggest a stepwise
relationship between tooth loss, stroke, cardiovascular death, and all-
cause mortality in individuals with stable coronary artery disease [17].
If these relationships are in fact a direct, causal relationship, these
associations would have great implication due to the potential of
reducing the risk of major adverse cardiovascular events, including
stroke, by preventing or treating periodontal disease.

Individual studies have many limitations, including the use of many
differing definitions of periodontal disease, consideration of potential
cofounders such as socioeconomic status, and low statistical power for
detecting cardiovascular events such as stroke or transient ischemic
attacks (TIA). Many of these issues were addressed in a prospective
cohort study which evaluated the association between the presence of
periodontal disease and recurrent vascular events in stroke/TTA
patients [18]. One-hundred-six ischemic stroke or TIA patients were
recruited at a single centre. At enrollment, patients with high
periodontal disease (defined as the highest tertile of attachment loss >
5 mm and coinciding with initial and severe periodontal disease)
tended to be older, male, African-American, and to have lower
education level and annual income; but, did not differ significantly by
age, or prevalence of traditional risk factors including smoking,
hypertension and cholesterol levels. Of these patients, 27 (26%) had
recurrent composite vascular events over a median follow-up period of
24 months and 40 (38%) showed high periodontal disease. The
associated Kaplan-Meier curve exhibited a decidedly higher
proportion of patients with high periodontal disease experienced
composite events of stroke/TIA/MI/death (47% compared to those
who did not exhibit periodontal disease 19%; p=0.02). Periodontal
disease was independently associated with composite vascular events
(hazard ratio 2.8, 95% CI, 1.2-6.5), after adjustment for potential
confounders, the association with high periodontal disease remained

significant (hazard ratio 2.8, 95% CI, 1.0-8.0). This study determined
that further studies are needed to assess whether treatment of
periodontal disease can reduce the rate of recurrent vascular events in
patients with ischemic stroke or TIA [18].

Several mechanisms have been suggested in an attempt to describe
the association between periodontal disease and stroke. Periodontal
disease has been suggested to be the result of a complex interaction
between infection and the immune response, resulting in an
inflammatory response. Inflammatory markers have been associated
with vascular events in stroke and TIA patients. Therefore the
inflammatory response to periodontal disease may be the link to the
association of inflammatory response and vascular events. During
normal daily activities such as chewing food, microorganisms are able
to enter the bloodstream creating a local and systemic inflammation
resulting in an immune response [19,20]. Periodontal disease is most
likely mediated by a host-bacterial interaction and the host’s response
to the presence of microorganisms likely determines the periodontal
disease [21]. Treatment of periodontal disease also temporarily causes
a release of inflammatory markers due to the release of bacteria or
inflammatory cytokines into the blood stream [22], however, in time
the levels of inflammatory markers declines and endothelial function is
improved [22,23]. The Oral Infections and Vascular Disease
Epidemiology Study (INVEST) study suggests an association between
carotid intimal-medial thickness and the volume of pathogenic
bacteria during dental examination [24]. Additional studies have
reported reduced carotid intimal-medial thickness six months post
intensive periodontal disease treatment [25].

Evidence suggests that inflammation and immune response are
linked to the development of atherosclerosis, a major risk factor in
cardiovascular and cerebrovascular disease. Thus, the systemic
inflammatory or immune response to periodontal disease may also
increase cardiovascular risk. Pathogenic bacteria can enter the mouth
via the blood stream, attach to atherosclerotic plaque and can develop
into inflammation, stimulating an immune response within said
atherosclerotic plaque. Studies have discovered a wide range of
pathogenic bacteria in the oral biome and DNA from these bacteria
has also been detected in atherosclerotic plaque [26,27]. In animal
models, studies have found an accumulation of cholesterol esters and
inflammatory mediators in association with an increase in
atherosclerotic plaque due to infection with Porphyromonas gingivalis
[28]. In humans, accumulation of serum IgA antibodies to P gingivalis
may be linked to an increase in stroke risk as these antibodies are
higher in stroke patients than in the controls [29].

Though there appears to be unequivocal pathophysiological
evidence to support the hypothesized mechanisms, it is also plausible
that the association between periodontal disease and stroke is in fact
not causal. Part of the association can be explained by adjustment for
cardiovascular risk factors or cofounders to include smoking, diabetes
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mellitus, increasing age, and poor socioeconomic conditions; all risk
factors for both periodontal disease and cardiovascular disease,
specifically stroke [1]. The measurement of these confounders can
often be inaccurate, and some confounders may even go unidentified.
For example, poor diet, non-compliance with medications, poor health
habits, and low socioeconomic status could each increase the risk of
both periodontal disease and stroke; however these are rarely
measured in most studies. Deciphering the evidence of multiple
common risk factors between periodontal disease and cardiovascular
disease is highly relevant to understanding the possible link between
atherosclerosis and periodontal disease. Furthermore, this information
could establish further preventive measures like smoking cessation,
reducing obesity, and improving glucose tolerance, which could
positively benefit both periodontal disease and cardiovascular disease.

One may ask, should the treatment of periodontal disease be a
recommendation or guideline in the effort to reduce the risk of stroke?
Evidence from randomized controlled trials have established that
intensive periodontal treatment reduces the proportion of individuals
with periodontal organisms, systemic inflammation, high blood
pressure, improves lipid profile, and endothelial dysfunction [30-32].
Therefore, the treatment of periodontal disease could plausibly reduce
stroke incidence, but this has not, to the best of our knowledge, been
tested in a randomized clinical trial. A recent retrospective cohort
study retrieved from the Taiwanese National Health Insurance
Research Database administrative data suggest that maintaining
periodontal health by receiving dental prophylaxis and PD treatment
can help reduce the incidence of ischemic stroke [33]. A US-based
epidemiological study showed that improvement in periodontal
disease status lead to improvement in carotid atherosclerosis [34]. A
recent prospective longitudinal study conducted in Germany showed
that usage of floss and interdental brushing independently reduced the
risk of stroke, transient ischemic attack (TIA), myocardial infarction
(MI) and cardiovascular death in patients with coronary heart disease
[35]. In a recent prospective cohort study conducted among ischemic
stroke survivors, we found that moderate to severe periodontal disease
was correlated with an approximately three-fold higher risk of
recurrent vascular events at two years [18]. The effect of treatment of
periodontal disease on recurrent vascular events in stroke/transient
ischemic attack (TTIA) patients has not been studied. To ascertain the
possible effect of periodontal treatment on major cardiovascular
disease such as stroke, a large clinical trial statistically powered to
detect an effect. Because periodontal disease is a chronic disease, a
long-term approach would be more adapt than a single treatment
study in achieving continued improvement in periodontal disease and
systemic health. Periodontal disease can be treated my increased
frequency of tooth brushing and flossing, root scaling and planning
and regular dental visits to a dentist or dental hygienist. These are
current guidelines for good oral health but are associated with possible
benefits for stroke patients. Stroke patients with periodontal disease
who receive regular dental treatment are less likely to suffer from
cerebrovascular disease such as stroke. However, evaluation the effect
of treatment and intervention for periodontal disease on reducing the
cardiovascular disease in stroke patients presents its own challenges.

Scientific statements related to stroke have not addressed the role of
periodontal disease treatment in stroke prevention [35,36]. In 2012, an
American Heart Association scientific statement concluded no
evidence that periodontal disease causes atherosclerosis and cautioned
that any statements suggesting an association between the two or those

certain periodontal treatments may be beneficial, are groundless [3].
Today, this argument against the association between periodontal
disease and cerebrovascular disease remains appropriate to the stroke
population. Although several studies allude to the association between
periodontal disease and stroke, the fact that the association can largely
be explained by common risk factors or cofounders is important
because it provides further evidence and justification that strategies to
reduce cardiovascular and stroke risk, such as the American Heart
Association’s Life’s Simple 7, are also likely to benefit other
determinants of good health.
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