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ABSTRACT
A lot of clinical studies have investigated the possible
association between periodontitis and coronary heart
disease (CHD). Some of them indicate the existence of
an epidemiologic association between these two concepts, and support previous investigations that have
found that chronic periodontal inflammation, persistent bacterial infection with the presence of major
periodontal pathogens, deep periodontal pockets. The
number of missing teeth and other periodontal markers, seem to be important risk factors for cardiovascular diseases. Nevertheless, it will be required to
carry out better controlled and larger studies to identify if these biological mechanisms are responsible for
these increased risks and to provide a convincing
support of a casual association and to determine if
periodontal treatments could prevent CHD. Since
periodontal disease and cardiovascular disease are
common, their association has a significant public
health importance. They share common risk factors,
such as increasing age, smoking, stress, socioeconomic
status and body fat metabolism, and that is the reason
why there could be significant bias.
Keywords: Periodontitis; Cardiovascular Disease;
Chronic Heart Disease; Periodontal Pathogens; Acute
Myocardial Infarction; Arteriosclerosis

1. INTRODUCTION
Periodontitis is an infectious disease that affects the
supporting tissues of the teeth. Its aetiology is multifactorial and its prevalence is estimated between 30% and
40% of the adult population. The pathogenesis is the
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result of an interaction between a biofilm predominantly
composed by anaerobic gram-negative bacteria and some
microaerophilic species and the host immune system [1].
Recent studies have shown that periodontal infection
is associated and may play a contributory role in the development of serious systemic diseases, such as cardiovascular diseases, premature births and low weight newborns [2]. Thus, in a study of oral health and cardiovascular diseases conducted in the US with a sample of 44,
119 subjects, it was shown a statistically significant relationship between periodontal disease and an increased
risk of atherosclerosis, myocardial infarction and stroke
[3].
This relationship between periodontitis and cardiovascular disease awakens interest, and as a result, it could
be necessary to control periodontitis as a new member on
the list of risk factors for cardiovascular disease.

2. PATHOPHYSIOLOGICAL
INTERRELATION
Periodontitis can cause haemostatic disorders such as
increased plasma fibrinogen, white blood cells count,
CRP, and viscosity of the blood. Moreover it has been
found a relationship between the Von Willebrand factor
(factor VIII), LPS and IL-1, which induced the liberation
of this factor from endothelial cells, producing platelet
aggregation and inflammatory foci where a thrombus can
be generated [4].
Mattila, et al., in 1995, established that oral health is
an index for predicting coronary disease and previous
history of heart attacks and diabetes, because patients
who suffered from acute myocardial infarction developed also periodontitis and showed a poorer oral health
in comparison to healthy patients. They also observed
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that individuals with severe dental infections have higher
levels of Von Willebrand factor antigen, leukocytes and
fibrinogen [5].

2.1. Relationship between Periodontitis and
Ischaemic Heart Disease
The main mechanism of action is caused by the effect
that bacteria and their endotoxins produce into inflammatory reactions, haemostatic processes and alterations
in lipid metabolism [6].
In the periodontal pocket, there is a large number of
gram-negative bacteria which come into contact with the
underlying tissue and periodontal blood vessels. From
this periodontal infection a subclinical chronic bacteraemia is produced form which there is a periodic release of
cytokines such as CRP, 1-antitrypsin, haptoglobin, fibrinogen, thromboxanes, IL-1, 6, 8 and TNF, which also
pass into the general circulation. All these factors can
initiate platelet adhesion and aggregation, promoting the
formation of foam cells and accumulation of cholesterol
in the arterial intima, which promotes arteriosclerosis
and thrombosis, so that a coronary disease would be
likely to appear [7].
Another mechanism that has been considered is the
immune response as reaction to periodontitis varies
among individuals and may be due to genetic differences,
including secretory capacity of monocytes. These monocytes play a critical role in the formation of atheroma,
with the risk of thromboembolism, which may relate
ischaemic heart disease to periodontitis [8].

2.2. Which Bacteria Seem to be Involved?
The damage generated by periodontitis in the epithelium
contributes the passage of bacteria into the bloodstream,
producing transitory bacteraemia. During bacteraemia
more than 30 species of bacteria were found among
which predominates Viridans streptococci, responsible
for diseases such as rheumatic fever, valvular heart disease and bacterial endocarditis [9].
Streptococcus sanguis is a commensal bacteria of the
oral flora, which belongs to the group of Viridans streptococci and when it gets into the bloodstream it becomes
a potent thrombogenic agent as it is able to induce platelet adhesion and aggregation through a cross reaction,
simulating the binding sites of collagen type I and II [10,
11].
Porphyromonas gingivalis is an anaerobic gramnegative periodontopathogenic, which has fimbriae on its
surface, that allow it to adhere and invade epithelial and
endothelial cells, multiplying within them, evading the
immune response and altering their normal function [1013].
In a study about P. gingivalis published in Circulation
Copyright © 2013 SciRes.
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in 2002, Li, et al., commented that epidemiological data
suggest that dental infections such as periodontitis can
spread through the circulatory system and thus participate in atherosclerotic progression. In this study, it was
proposed to investigate the effects of repeated systemic
inoculations with P. gingivalis in the progression of
atherosclerosis in heterozygous mice having a deficit of
apolipoprotein E (Apo E).
Mice were inoculated intravenously with P. gingivalis
alive once a week for 10, 14 or 24 consecutive weeks.
After 24 weeks, the aortic injury was greater in the inoculated ones than in non-inoculated mice. Ribosomal
DNA of P. gingivalis was found in the aortas, liver and
heart, 24 weeks after inoculation. These results provide
evidence that P. gingivalis accelerates the progression of
atherogenic plaque [14].
Similarly, it has been observed that periodontal
pathogens as A. actinomycetemcomitans have been implicated in endocarditis processes, possibly because of its
ability to adhere to damaged heart valves [15,16].

2.3. Is There a Relationship between Periodontal
Disease and Cardiovascular Disease?
Beck, et al. (1996) observed that a bigger than a 3 mm
depth tube in a periodontal pocket, generalized throughout the mouth, increases the risk of ischemic heart disease. As they explained, there is a strong correlation between the level of periodontal bone loss and myocardial
infarction, which increases the risk of thromboembolic
phenomena [17].
Emingil, et al. (2000) found an association between
periodontitis and myocardial infarction, with widespread
presence of periodontal pockets larger than or equal to 4
mm in 45% of patients with a history of stroke, and 25%
in controls [18].
De Stefano, et al. (1993) conducted a study that included 9760 individuals between 25 and 74 years old,
whom have been controlled some factors associated with
coronary heart disease; the results after a 14-year monitoring periodontal disease was associated with an increase of 25% in cardiovascular disease risk. This relationship was stronger in individuals under 50 suffering
periodontitis. Also they stated that individuals with high
bone loss show an increase of 50% in the incidence of
ischemic heart disease [7].
Loesche, et al. (1998) established an association between the number of missing teeth and the coronary heart
disease; thus 53% of edentulous patients had coronary
heart disease [19].
Takata, et al. (2001) described a predictive relationship between the number of missing teeth and the risk of
ischemic heart disease in octogenarians. Those with 20
or more teeth present in the mouth have less risk of
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ischemic heart disease. Nevertheless it was found no
linear relationship between the number of missing teeth
and abnormalities in electrocardiograms [20].
Hung, et al. (2003) examined the association between
oral health and peripheral arterial disease (PAD). They
conducted a prospective study of 45,136 men free of
cardiovascular disease. During the 12 years of monitoring they identified 342 cases of PAD. It resulted that
there is a significant association between tooth loss and
PAD, especially in men with periodontal disease [21].
Meurman, et al. (2004) consider that this chronic infection is the pathogenesis of cardiovascular disease
through the release of cytokines and other inflammatory
mediators such as C-reactive protein and tumour necrosis
factor, which can initiate a cascade of biochemical reactions and cause epithelial damage, facilitating the accumulation of cholesterol plaque. However, due to the multifactorial nature of both diseases, is difficult to confirm
a causal association and the published results are controversial [12].
Hung, et al. (2003) also evaluated the relationship of
missing teeth with the incidence of coronary heart disease in two cohort studies that concluded a significant
association [21].
Joshipura, et al. (2003) conducted a study to examine
the incidence of coronary heart disease in relation to the
number of present teeth and periodontal disease and to
explore potential mediators of this association in a cohort
study. They concluded that tooth loss may be associated
with an increased risk of coronary heart disease among
subjects with a positive history of periodontal disease,
being the diet a mediator in the relationship [22].
Pussinen, et al. (2003) studied whether antibodies
against periodontal pathogens may be associated with
periodontal disease. Evidence suggests that chronic infections increase atherogenesis and the risk of coronary
heart disease. Pathogens such as A. actinomycetemcomitans and P. gingivalis along with certain clones of A.
actinomycetemcomitans were found in atherogenesis
plaques so they could have a particularly potential role in
the production of non-oral infections.
The immune system response to periodontitis may be
normal or elevated against certain bacteria from periodontal disease.
The aim was to study in a random group of patients
their levels of antibodies against periodontal pathogens
and their association with coronary artery disease. The
association of antibodies against periodontal pathology
establishes a risk factor for coronary heart disease.
The study sample comprised 2000 people aged between 45 and 74 years, of which 1163 were men and of
these 159 (14%) had coronary artery disease.
A comprehensive questionnaire was made and personal and medical data were collected (number of teeth,
Copyright © 2013 SciRes.

fillings, lipid levels, fibrinogens, cholesterol).
Seropositive individuals were identified as those who
had antibody levels above 0.5 EU (ELISA measurement
units) against A. actinomycetemcomitans and P. gingivalis, and the values obtained were multiplied by 1.5
for each risk factor.
Survey results show that in the group of middle-aged
men, coronary artery disease subjects had significantly
fewer teeth than subjects without coronary disease (12.2
against 17.7). Among subjects toothed, antibody levels
against A. actinomycetemcomitans there were no significant difference between those with coronary disease and
those without it (4.86 ± 2.80 against 4.72 ± 3.03 EU).
However, the levels of antibodies to P. gingivalis tended
to increase in subjects with coronary disease against
which did not had it (7.05 ± 3.61 against 6.42 ± 3.60
EU).
Therefore coronary diseases were significantly more
prevalent among subjects toothed than among toothless
population (19.8% vs. 12.1%), because the number of
teeth was strongly associated with coronary heart disease
and antibody levels.
Toothed subjects show a significant difference in
higher antibody levels than edentulous subjects.
In the largest studies in which a greater number of
scoring variables were considered such as age, sanitary
education, weight, number of filled teeth, smoker or not,
alcohol consumer, cholesterol, etc., values regarding the
prevalence of coronary heart disease were no longer significant.
Therefore they concluded that in a linear regression
model there is a direct correlation between periodontal
antibody levels and the prevalence of coronary disease.
In addition to age coronary disease was just established
as a risk factor when the subjects had high cholesterol
levels.
Among edentulous subjects the number of remaining
teeth was important in terms of antibody values.
They also found that Ig-G antibodies to periodontal
pathogens remained elevated after periodontal treatment
but decrease when the teeth are extracted. The fact that
13.8% of edentulous subjects had high levels of antibodies seems to be related to the fact that these patients had
recently lost teeth.
The results of the study indicate that the dentition and
the presence of high levels of antibodies to P. gingivalis
respond better against periodontal pathogens associated
with the prevalence of coronary heart disease. The present studies suggest that periodontal infection and the
host response to infection may play an important role in
the pathogenesis of coronary heart disease [22].
The same authors have also studied in 2004 antibody
levels of P. gingivalis prior to myocardial infarction and
thus thought about the possibility of finding an epidemiOPEN ACCESS
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ological link between the presence of coronary heart disease and periodontitis clinically diagnosed cases.
In the results, it was concluded that there is a significant association between levels of Ig-G or Ig-A and antibody levels against A. actinomycetemcomitans and P.
gingivalis. However, high levels of antibodies against P.
gingivalis and Ig-A seem to predispose to myocardial infarction regardless of traditional cardiovascular risk factors.
The conclusion was that there was no relationship
found between levels of antibodies to A. actinomycetemcomitans and the prevalence to suffer a heart attack,
but there is however an increased prevalence with rising
levels of antibodies against P. gingivalis [23].
It has also been described by Meurmann, et al. (2004)
that periodontitis increases by 25% the risk of cardiovascular disease. And in that sense, they analysed data
from more than fifteen independent studies which indicate that periodontitis is a proved risk factor which can
contribute to the development of cardiovascular disease.
Even some people consider this oral disease may raise
the possibility up to 25%. Some bacteria such as P. gingivalis, which remain chronically, let this oral infection
contribute to the onset of diseases such as cardiovascular
disease, respiratory, diabetes and low weight new-borns.
Periodontal disease is a risk factor with such a specific
importance as the traditional ones: HTA, cholesterol and
obesity, existing a relationship between cytokines and proinflammatory mediators that cause endothelial damage
and facilitate the detachment of atherosclerotic plaques.
Sinisalo, J. et al. (2000) published a study of periodontal disease and its association with endothelial dysfunction of the brachial artery and systemic inflammation.
These aimed to determine if periodontal disease is associated with endothelial dysfunction and systemic inflammation. They observed 26 subjects with advanced
periodontal disease and 29 control subjects. It was observed the dilation of the brachial artery endothelium,
mediated dilation by nitro-glycerine and levels of Creactive protein were also examined.
As a result, it was found that patients presenting an
advanced periodontal disease had a lower dilatation of
the brachial artery endothelium and greater levels of Creactive protein.
Mediated dilation by nitro-glycerine was similar in
both groups [24].
Amar et al. (2003) found that endothelial dysfunction
is associated with coronary artery disease and coronary
risk factors. This study shows that patients with severe
periodontal disease show endothelial dysfunction of the
brachial artery and high levels of C-reactive protein,
which supports previous evidence suggesting a relationship between periodontitis and cardiovascular disease
[25].
Copyright © 2013 SciRes.
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Tonetti, et al. (2007) shows that deep periodontal
treatment in patients with severe periodontitis disease,
improves endothelial function of arteries. All participants
had no previous evidence of cardiovascular problems.
The study involved 120 patients who were divided
into two groups. The control group underwent only supragingival periodontal treatment, while the test group
underwent subgingival periodontal treatment including
scaling and subgingival tooth extraction with grave
prognosis and subgingival application of antimicrobials.
Records were taken from all participants before the
treatment, on the following day, and along over the
six-month investigation. The records were related to the
endothelial function (measurement of brachial artery
diameter and blood flow), and biomarker associated with
inflammation, endothelial adhesion and coagulation.
The results of this study show after 24 hours periodontal treatment, the dilatation of the brachial artery was
significantly lower in the test group patients, as well as
the levels of C-reactive protein, interleukin-6, E-selectin,
Von Willebrand factor and neutrophil were higher. This
means that subgingival periodontal treatment produces
an increase of endothelial dysfunction as a consequence
of systemic inflammation. However, the parameters
taken over the six months of the study showed an improvement in endothelial function and this is a key factor
in the prevention of atherosclerosis. Also plasma levels
of E-selectin were lower, and any of the group suffered
strokes [26].

3. DISCUSSION
Ischemic heart disease, consisting of a decrease in myocardial perfusion, is mainly due to arteriosclerosis. Factors that favour its occurrence are age, male sex, hypercholesterolemia, tobacco, diabetes, obesity and chronic
infections. Many of these are common risk factors in
periodontal disease [27].
Periodontal inflammation can cause a systemic inflammatory response, as evidenced by increases in Creactive protein [28].
Pathogens related to periodontal disease such as P.
gingivalis, Tannerella forsythensis and A. actiomycetemcomitans have been found in atherosclerotic
plaques [29] and there is evidence that P. gingivalis can
adhere and infect endothelial cells with consequent activation and expression of molecular adhesion cells [30].
These findings make the relationship between periodontal disease and atherosclerosis more evident, since
endothelial dysfunction seems to be an early fact in the
development of atherosclerosis and it also predicts the
instability of the plaque [31] and they show the causal
relationship between periodontal disease and atherosclerosis. Moreover, there are other studies reporting that
OPEN ACCESS
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individuals with high levels of LDL cholesterol and
ischemic heart disease present deeper periodontal pockets than control patients [32].
Beck, et al. (2001) described that in patients with periodontitis and insulin-dependent diabetes may exist an
abnormal cytokine secretion, which may present a high
risk of ischemic heart disease [33].
Herzberg and Meyer (1996) inoculated rabbits with S.
sanguis and it was observed a rapid platelet aggregation
with alterations in the ECG, blood pressure and the cardiac contractility [34].
Despite all this evidence, there are many authors who
have found no relationship between these two pathologies, so Chong, et al. (2000) made a statistical analysis of
the studies conducted by Mattila, Joshiopura and Beck,
in which they conclude that there is no association between the two pathologies or if there is it is really minor,
since the risk factors for both diseases overlap, and
therefore, periodontitis may be a phenomenon that occurs parallel to cardiovascular ischemic pathology [35].
On the other hand, studies involving chronic periodontitis as a chronic infection generally do not consider the
existence of another infection or chronic inflammation
present in patients included in the studies, which could
produce a significant bias [36].
Hujoel, et al. (2000) confirmed that there is no evidence to affirm that suffering periodontitis is directly
related to the pathology of chronic heart disease. For the
amount of people studied (8032 patients) and for the 20
years that lasted the research, this is the most comprehensive and complete study done to date.
The state of their teeth and gums were diagnosed in
detail at the baseline of the study.
The researchers also collected other variables as if
they were smokers, cholesterol levels and their physical
activity.
People who already had some type of heart disease
were excluded.
It was concluded that many people suffer from both
types of diseases but it is not possible to determine which
one causes the other, when both of them have the same
risk factors, such as tobacco, stress, socio-economic position, obesity or old age. Periodontitis may coincide
with the presence of coronary disease, but it does not
necessarily increases the risk of its occurrence. If that
was the case, this risk should be reversible, because
treating periodontitis would make the probability of inducing coronary disease disappear [37].
Cairo, F. et al. in 2004 conducted a study on periodontal pathogens in atheroma plaques. The objective of this
study was to determine the presence or not of periodontal
bacterial DNA in carotid atherosclerotic plaques and to
calculate the concomitant presence of the same periodontal bacterial DNA, if any, in the periodontal space
Copyright © 2013 SciRes.

and carotid atheroma of the same patient.
The study was conducted on 52 patients (26 dentate
and 26 edentulous), which were going to undergo surgery because they presented carotid atherosclerotic plaques. Plaque samples and carotid specimens were examined using the technique of the chain reaction of polymerase.
12 of 52 patients were excluded because their negative
results for DNA amplification. In the remaining patients
periodontal bacteria DNA by PCR was not found in any
of the samples.
They concluded that the presence of bacterial DNA,
from periodontal origin in atherosclerotic plaques, could
not be confirmed in their study and a correlation between
species associated with periodontal diseases and bacteria
that contribute to the formation of atherosclerotic plaques
cannot be established a period [38].

4. CONCLUSIONS
Many theories attempt to find a relationship between
periodontal disease and ischemic heart disease, and even
there are studies in which we can appreciate a clear association between periodontitis, treatment and possible
public health implications. However, more studies are
needed to determine whether this association actually
exists and, if so, it must be determined whether the relationship between periodontitis and coronary heart disease
is a cause-effect one and whether the treatment of periodontitis may contribute somewhat to the prevention of
atherosclerosis and myocardial infarction.
The association between cardiovascular disease and
periodontal infection has been established in several
clinical trials, but there may be numerous biases due to
risk factors such as age, tobacco, hypercholesterolemia
and socio-economic level, among others, that are common to both pathologies and therefore may be a predisposing factor.
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