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Ozet

Giiniimiizde agiz ve dis sagligmin énemi, genel saglik tizerindeki etkisi toplumun biiyiik kesiminin bildigi bir konudur. Dislerin insan yasaminda, 6zellikle
kaliteli bir hayat stirmek adina fonksiyon, fonasyon ve estetik agidan ¢ok biiyiik 6nemi vardir. Bu gercege ragmen iilkemizde yetiskin niifusunda yiiksek
oranda dis ve diseti hastaliklarinin bulundugu, agiz hijyeninin yeterli olmadigi da maalesef gergektir. Bireylerin kotii agiz hijyeni ve bunun dogal sonucu
olarak meydana gelen periodontal hastaliklarin kardiyovaskiiler hastalik riskini arttirdig1 yoniinde goriisler 6zellikle son yillarda daha fazla taraftar bulmus-
tur. Bu konuda yapilan arastirma sayisinin oldukg¢a artmasi da bunu desteklemektedir.

Son yillarda yapilan arastirmalar periodontitisin kardiyovaskiiler hastaliklarin ilerlemesiyle iliskili olabilecegini yonde sonuglar ortaya koymuslardir. Kardi-
yovaskiiler hastaliklar yirminci yiizyilin baslarindan itibaren 6zellikle sanayilesmis tilkelerde morbidite ve mortalitenin en 6nemli sebeplerindendir
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Abstract

Today, the importance of oral and dental health and their impact on general health are widely accepted facts known by the majority of society. Teeth have
great importance in human life, especially in terms of function, phonation, and aesthetics in order to lead a quality life. However, there is still a high pro-
portion of dental and gingival diseases and insufficient oral hygiene in adult population in Turkey. The view that poor oral hygiene and periodontal diseases
increase the risk of cardiovascular disease has been gaining popularity in recent years. The increase in the number of research studies on this subject also
supports this outcome.

Previous studies have demonstrated that periodontitis may be related to the progression of cardiovascular diseases. Cardiovascular diseases have been one
of the most important causes of morbidity and mortality especially in industrialized countries since the beginning of the twentieth century.
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INTRODUCTION

Similar to developed countries, modern medical applica-
tions have been transforming drastically from remedial me-
dicine to preventive medicine in Turkey. The most concrete
examples of this pleasing development in protective medicine
appear in cardiovascular diseases. Today, almost all segments
of society have established awareness of “protecting the he-
art”. Society has been informed about the things to be done
and the measures to be taken in various ways. In this respect,
one of the major factors affecting the cardiovascular health is
oral and dental health. Cardiovascular diseases (CVD) which
cover a wide spectrum and affecting the brain and other vital
organs are the leading reasons of morbidity and mortality in
the 20 th century in industrialized countries (1).

Today, the importance of oral and dental health and its
impacts on the general health is an issue that is known to the
majority of society. Teeth have a great importance in human
life in terms of function, phonation, and aesthetics, especi-
ally in order to maintain a quality life. Despite this reality,
there is a high rate of dental and gingival diseases in the adult
population in Turkey and oral hygiene is largely inadequate.
This can have multiple reasons. Dental and gingival diseases,
especially periodontitis, is a bacterial infection that can affe-
ct other dynamics of the body as well as intraoral dynamics
(Figure 1a, Figure 1b). Periodontal diseases are known as
the most important cause of the loss of dental and supportive
tissues in adults, and they affect 90% of the world population
2).

Cardiovascular diseases are the most important causes
of morbidity and mortality in Turkey and even in developed
countries, and unfortunately the number of deaths related
to cardiovascular diseases has been increasing globally. The
effects of chronic viral and bacterial infections, as well as en-
vironmental and genetic factors, should not be neglected in
the etiology of cardiovascular diseases, which affect the brain
and other vital organs (3,4).

Particularly in recent years, there has been more support
for the view that poor oral hygiene, and thus periodontal di-
seases, increase the risk of cardiovascular disease. The inc-
rease in the number of research studies on this subject also
supports this reasoning. Different studies in many different
countries and regions have found that atherosclerosis and
acute thromboembolic diseases are associated with chronic
oral infections, especially periodontal diseases (5,6). In these
studies, Gram-negative periodontal pathogens have been de-
tected in atheroma plaques (4).

PERIODONTAL DISEASES-
CARDIOVASCULAR DISEASES

General Overview

Periodontal disease is a very stubborn bacterial disease
that negatively affects the hard and soft tissues around the te-
eth and causes the destruction of these tissues. The most im-
portant cause of tooth loss in adults is the destruction of the-
se supporting tissues (7). The bacteria that cause periodon-
titis parimarily are Aggregatibacter actinomycetemcomitans
(Aa) and Porphyromonas gingivalis (Pg), which are called
Gram (-) periodontal bacteria. In addition, the involvement
of some other bacteria such as Gram (+) Peptostreptococcus
micros and Streptococcus intermedius may cause a mix of
chronic infection (8). These bacteria were also observed in
plaque control in patients undergoing atherosclerosis. Many
studies have shown that, on average, advanced periodontitis
occurs in 10% of the adult population and 30% of those who
are 50 years or older (9).

Atherosclerosis is a developing multifactorial disease, due
to chronic inflammatory conditions. Cardiovascular Athe-
rosclerosis, which is part of the disease, is the leading cause of
deaths in developed countries and of deaths for almost half of
Europe’s citizens (10). Recent studies have shown that perio-
dontitis may be related to the progression of cardiovascular
diseases. Based on their results, proteins and bacteria causing

Figure 1.a. Periodontitis clinical overview,

b. Healthy gum clinical overview
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inflammation in the periodontal tissue mix into the system
through blood circulation and cause various negative effects
in the cardiovascular system. Another research showed that
an increase in blood vessel thickening level is associated with
the presence of bacteria causing periodontitis in the dental
bacterial plaque (11). Therefore, the bacteria plaque accu-
mulated on the teeth and gums endangers both oral-dental
as well as the general health in individuals with a poor oral
hygiene and who do not receive adequate dental care.

In a study conducted in Turkey, Cetinkaya et al. conclu-
ded that periodontal diseases play a significant role in the
etiology of cardiovascular diseases (CVD). Acute-phase pro-
teins, C-reactive protein (CRP), and fibrinogen, known as
cardiovascular risk factors, have also been associated with
inflammatory conditions such as periodontal diseases. In this
study, it is considered that the increased CRP level is an im-
portant cardiovascular risk factor affecting the severity of the
periodontal disease. In addition, no correlation was found
between other risk factors, such as total cholesterol, trigly-
ceride, LDL-cholesterol, HDL-cholesterol levels, and perio-
dontitis (12). Another study examining acute phase proteins
and other risk factors (such as age, smoking, diabetes, choles-
terol, high body mass index, and low socioeconomic status)
concluded that there was a strong correlation between CRP
and fibrinogen levels and the severity of periodontal disease;
however, its correlation with total cholesterol was weak. No
relationship was reported with the other factors (13).

Cardiovascular diseases, the most common of which are
coronary heart diseases and stroke (narrowing, blockage or
hemorrhage of the cerebrovascular system), are the most
important cause of morbidity and mortality since the early
twentieth century, especially in industrialized countries (14).
According to reports published by the World Health Orga-
nization (WHO), 20% of the world's mortality (which cor-
responds to approximately 14 million people) is caused by
cardiovascular diseases. This ratio, which is mostly made up
of adults, can reach up to 50% in developing countries (15).

Although common risk factors such as smoking, obesity,
hypertension, and diabetes are known as the main causes of
coronary artery deaths, these factors are not 100% responsib-
le for all losses caused by cardiovascular diseases (16). It has
been a research topic for many years that infectious diseases
are also a risk factor in the etiology of CVD. Numerous stu-
dies have been conducted on this subject in the last 30 years
and, as a general result, chronic infectious diseases have been
found to be risk factors for atherogenesis and CVD (17).

THE EFFECT OF PERIODONTAL DISEASES
ON CARDIOVASCULAR DISEASES

In many studies investigating the relationship between
periodontal and cardiovascular diseases, it is reported that
advanced periodontitis poses a very wide range (25%-90%)
of CVD risk (18). Many publications, especially in recent
years, directly or indirectly link the role of pathogen-related
infections and inflammatory consequences associated with

periodontal diseases in the development of cardiovascular
diseases (19).

The activation of a systemic inflammation is thought to
be important for causes of increased risk of the rupture of
atherosclerotic plaques and the start of acute coronary synd-
roms (10,20,21). A joint report was published in 2009 in the
American Journal of Cardiology and Periodontology about
relationships between periodontitis and atherosclerotic car-
diovascular diseases. In this consensus report it is recom-
mended that patients with moderate and severe periodontitis
should be informed about the posible risks of cardiovascular
diseases and those with multiple risks should be evaluated
medically (22).

Cardiovascular diseases and periodontal diseases are re-
ported to be commonly seen in middle-aged, low-educated
men with an inadequate income, who are smokers, stressful,
and therefore mostly isolated from social settings. These stu-
dies have shown that the prevalence of periodontal disease is
high in patients with myocardial infarction. Another remar-
kable result is the prevalence of atherosclerosis in people with
periodontitis. The association between periodontal diseases
and CVD is estimated to be atherothrombogenesis, caused
by increased cytokine, CRP, and fibrinogen levels (23). In a
study by Mattila et al., in myocardial infarction patients and
healthy control subjects, it was observed that caries, perio-
dontitis, periapical lesion, and pericronitis occurred substan-
tially more in patients compared to controls. The same group
of researchers continued to evaluate such patients over the
years and concluded that poor oral health posed a risk factor
for coronary artery problems, especially in terms of progres-
sion (24).

As a result of extensive reviews, The American Heart As-
sociation (AHA) has revealed that periodontal diseases are
associated with aetherosclerotic vascular diseases regardless
of other factors and that this relationship is level A evidence.
Recent publications have directly or indirectly associated the
role of infection caused by periodontal pathogens and the
inflammatory response that occurs due to these in the deve-
lopment of CVS (25).

THE EFFECT OF DENTAL CARIES ON
CARDIOVASCULAR DISEASES

Although dental caries is an easily preventable disease, it
is one of the most common chronic diseases in the world.
The World Health Organization (WHO) World Oral Health
reports highlight the impact of oral-dental health on general
health and focused on studies and policies to improve it (26).

Untreated tooth decay in the initial stage causes pulpitis
in time. Pulp and periodontal attachment are the two most
important and necessary tissues for dental health in the oral
cavity (Figure 2).

Lesions involving the alveolar bone and the periodontal
ligament surrounding the root of the tooth comprise inflam-
mation in the periodontium and pulp tissue (27). The causes
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of inflammation of the pulp, other than caries, are the entry
of bacteria and bacterial toxins into the pulp during a tra-
uma or operative interventions. Physiopathologically these
diseases are very similar to periodontitis. Eventually, they are
all infectious diseases, caused by a microbial flora composed
mainly of anaerobic Gram-negative bacteria, which are very
similar with each other. Therefore, due to the similar physi-
opathological characteristics of periapical infections caused
by tooth decay or trauma, it is considered that interactions in
systemic diseases may be caused by periodontitis and similar
diseases and biochemical parameters are evaluated (28).

Healthy Tooth Infected Tooth

Figure 2. Schematic overview of healthy and diseased
tooth

Bacteria present in the mouth may enter into the body th-
rough the circulatory system via various reasons, even during
a slight chewing movement, and cause undesirable consequ-
ences, such as endotoxemia. The severity and prevalence of
the condition may vary depending on the severity of the in-
fection (29). There is also the possibility that bacteremia may
occur during dental treatments and even when the person
is brushing his/her teeth. This is directly proportional to the
severity of the present oral pathology. Bacteria and bacterial
products that spread into the body may play a role in trigge-
ring cardiovascular pathologies, such as hypercoagulability
and atherosclerotic formation (30).

Numerous studies have shown that there is a strong inf-
lammatory component in the process of atherosclerosis.
Elevated levels of systemic inflammation are known to be a
precursor for cardiovascular diseases. Systemic inflammati-
on markers, such as CRP, are also high in individuals with
periodontitis or other oral infectious diseases. Following the
treatment of these diseases, the CRP level decreases to a nor-
mal level. Transient bacteremia and the infusion of bacteri-
al products, such as lipopolysaccharide, into the circulatory
system trigger a systemic inflammatory response. There are
various mechanisms in the relationship between CVD and
periodontal disease. Firstly, the direct effect of periodontal
pathogenic microorganisms can be considered. These mic-

roorganisms were found to damage the endothelial cells by
themselves and exacerbate platelet aggregation and throm-
boembolic events (31). Apart from this direct effect, the role
of the common risk factors for CVD and periodontal disea-
se can be considered. Acute-phase proteins, CRP and fibri-
nogen, are especially noteworthy in the relationship between
these two diseases. Many different studies have shown that
infection and inflammation caused by periodontal disease
increase the risk of CVD (32). In a study in which other risk
factors in cardiovascular diseases were controlled, a signifi-
cant relationship was found between in tooth brushing habit
and CRP/fibrinogen level and CVD. It was also reported that
patients with poor oral hygiene, which results in a high accu-
mulation of calculus and bacterial plaque in the mouth, are
twice as likely to develop CVD (33).

A comparative assessment of 63 studies investigating the
relationship between periodontal and cardiovascular disea-
ses revealed a strong relationship between the development
of subclinical atherosclerosis and periodontal disease. The-
refore, it is important to evaluate oral and dental health, es
pecially in terms of periodontal disease, as well as general
risk factors such as age, sex, and smoking in cardiovasculaWr
diseases. It has been observed that, in patients with perio-
dontitis, a systemic immune response may be induced as a
result of long-term chronic bacteremia (34). This outcome
has increased the interest in the subject. The link between
cardiovascular diseases and oral pathologies has continued
to be examined. Studies conducted in more than 100.000
adult female and male patients in different groups in many
different localities yielded results supporting the relationship
between these two disease groups (35).

The European Periodontal Health and Cardiovascular
Disease Consensus Report supports the view that oral and
dental health is an important component in the prevention
of CVD (36). The basis of the relationship between periodon-
titis and CVD has been shown to be systemic inflammation
that initially begins as a local inflammatory attack (37).

RESULT

The importance of the relationship between cardiovascu-
lar disease and oral-dental health, more accurately oral infec-
tions, is increasing, especially because the incidence of these
diseases is quite common in society. Especially periodontal
and cardiovascular diseases are the most common diseases
in adult individuals worldwide. Various studies have shown
that patients with periodontitis have a higher risk for deve-
loping CVD than other individuals and that oral infections
(such as periodontitis, acute pulpitis, and apical infections)
may cause coronary disorders in predisposed individuals be-
cause systemic bacteremia and periodontal pathogens caused
by periodontitis are considered to be biologically appropriate
risk factors.

Of course, it is not possible to conclude from this infor-

mation that cardiovascular diseases can be prevented only
by treating or preventing periodontal diseases. It should be
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noted that cardiologists and dentists should remind patients
that these common diseases may be related. Maintaining oral
and dental health in particular is quite simple, through da-
ily maintenance, perhaps not lasting more than five minutes
in total. Awareness should be raised by reminding society at
every opportunity. By spreading the preventive medicine in
all areas of health, many problems will be solved before they
occur, especially when this consciousness is established from
a young age. To this end, dentists, medical doctors, and all
members of society should cooperate.
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