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Abstract

Various studies have been conducted so far using oral infection to be a hypothesis saying it to be a cause of Cardiovascular
Diseases. Periodontal infections being the leading source but the conflict still continues to linger, that there is dental contribution
towards heart problems. It is undetermined, whether this relationship is coincidental or specific. Though most studies have

concluded it to be one positive relationship.
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Introduction

Cardiovascular disease is one of the leading causes
of chronic disease morbidity and mortality in
industrialised countries. According to the World Health
Organisation, 31% of all deaths globally are due to
CVD. Contributing risk factors of CVD include family
history, diabetes, hypertension, hyperlipidaemia,
tobacco use, limited physical activity, obesity and poor
dietary intake. Additionally, there is also growing
evidence that another potential risk factor for CVD is
periodontal disease. Periodontal diseases are infectious
and inflammatory and cause a risk towards heart attacks
and strokes as shown through many studies. This article
is regarding the association between dental infections
and CVD mainly considering periodontal infections.!

Literature Review

In 1989, an old report relating to chronic infections
with vascular diseases proposed by French & German
scientists was received by two Scandinavian reports.?
Mattila & colleagues® found higher levels of
periodontitis, caries, apical lesions, pericoronitis etc. in
patients who had a recent history of myocardial
infarction than those who were normal and healthy
from the same population.

While Syrjanen and colleagues* had found greater
oral health issues among patients of recent stroke. A
careful conclusion was drawn between the risk factors
of CVD and Periodontal diseases, like old age, males,
cigarette smoking, diabetes & poor socio economic
status. Confounding was done this way.> Enrolment
patients was done when they got hospitalized due to
any heart conditions to note a negative effect of it on
their oral health but the geographical homogeneity and
less number of participants enrolled in these studies
precluded any reliable generalizations beyond the
specific study population.t

On the other hand a few studies were being
conducted to overcome these limitations and there
about 100,000 adults both males and females from

varied population areas were taken which enhanced the
consistency and generalizability of the proposed
association between periodontal disease and CVD.!

But all studies don’t support this hypothesis. The
reports from the Health Professionals Follow-Up Study®
and the Physicians’ Health Study’ have shown no
relation between periodontal health & CVD & Stroke.
This was a large population survey consisting of 66,000
male health professionals but the drawback was that the
participants ~ were  asked  through  self-filled
guestionnaires rather than via clinical examination.

Also Hujoel and colleagues® found no existing
association between periodontal disease and coronary
heart disease in the First National Health and Nutrition
Examination Survey (NHANES 1) cohort. Wu and
colleagues® though had found strong positive
associations between periodontal disease and stroke in
the same NHANES population in which Hujoel and
colleagues®® did not.

Joshipura and colleagues reported no association
between periodontal disease and coronary disease,® but
between periodontal disease and Stroke.

Oral Infections and Vascular Disease Epidemiology
Study (INVEST)™'2 and Study of Health in
Pomerania(SHIP)*® suggested from their data that
edentulous people remain at a higher risk or a
potentially intermediate risk of developing subclinical
CVD. It is also possible that the potential risk from
periodontal infections might not be reversible after a
certain threshold of subclinical CVD has developed.
Some reports from United States® & Germany** have
said that there is association between periodontal
diseases and CVD more in males*? In SHIP, Desvarieux
and colleagues'® reported that men had more severe
periodontal disease than women. Thus a moderate
association is known to exist between CVD and
Periodontal diseases as assessed radiographically and
clinically.
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Oral Health Contributors towards Heart Diseases®®
Periodontal Diseases: Periodontal Diseases cause
inflammation.  Inflammation  being  an immune
response and can be beneficial when your body is
fighting off infection, but chronically high levels effects
health conditions causing cardiovascular diseases.
Invasive Dental Procedures: Surgery can increase
inflammation. The researchers thus have said invasive
dental procedures, particularly the treatment for
periodontal diseases, increases the risk of heart attack
and stroke because they boost the inflammation levels
in the body as it responds to bacteria entering the
bloodstream following surgery.

Surgical Removal of Teeth/Surgical Extractions:
The study was based on records of 1,152 Medicare
patients diagnosed with a heart attack or stroke between
2002 and 2006, and also had an invasive dental
procedure during that time period. The most common
procedure was the surgical extraction.

Sharing Risk Factors: Periodontitis and heart disease
share risk factors such as smoking, age and diabetes,
and both contribute to inflammation in the body.
Although these shared risk factors may explain why
diseases of the blood vessels and mouth can occur
simultaneously.

Already Existing Heart Conditions: In cases of pre-
existing heart conditions, there can be a risk of
developing bacterial endocarditis an infection of the
heart's valves. When there is bleeding in the mouth,
certain oral bacteria like P.Gingivalis and S.Sanguins
enter the blood stream and settle onto these abnormal
heart valves or tissue which are weakened by an
existing heart condition. The infection can thus damage
or even destroy heart valves or tissues.

There are some precautions which need to be taken
in case of any of the following conditions®®: Artificial
(prosthetic) heart valves, A history of endocarditis,
Congenital heart, Heart valve defects or damaged Heart
valves (scarred) by conditions such as rheumatic fever,
Mitral valve prolapse with a murmur, Hypertrophic
cardiomyopathy

Pathophysiology of CVD Caused by Periodontitis'’

Regular, proper brushing and flossing help
removes food remnants and thus bacteria from our
teeth. If not brushed correctly, these bacteria can cause
gum inflammation, i.e. gingivitis and, if left untreated,
causes periodontitis or periodontal diseases.

The mechanism by which Periodontitis may be
related to heart diseases is depicted below in the fig.18
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Fig. 1

When periodontitis occurs, the gums pull away
from the teeth, creating space beneath the gum line
where the bacteria flourish. Bacteria can easily enter the

bloodstream and travel to the heart’s arteries, harden
them and cause atherosclerosis. The plague grows on
the arteries inner walls and restricts the blood flow
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throughout the body thus causing coronary artery
disease.'’

There are some theories suggesting how the
bacteria from the oral cavity cause arteriosclerosis.
Giacona and colleagues®® found that certain strains of P.
Gingivalis are capable of infecting macrophages and
enhancing foam cell formation in the vascular wall thus
accelerating atherosclerotic process. In vitro studies
have demonstrated the ability of Streptococcus Sanguis
and P. gingivalis to induce platelet aggregation and
hypercoagulability increasing the formation of
thrombus, which can lead to ischemic cardiovascular
diseases.??® Some medical experts believe the oral
bacteria triggers the body’s inflammatory response to
infection and causes blood cells to swell, which may
narrow the heart’s arteries. One other theory suggests
that the oral bacteria adheres to the fatty plaques in the
bloodstream, causing blockages.*

Data from the Third National Health and Nutrition
Examination Survey found higher levels of C-reactive
protein and fibrinogen, which are cardiovascular risks,
are higher in people with gum diseases. Regular dental
check-ups and treating them at spot decreases the C
Reactive Protein levels which are seen mostly in people
being treated for periodontal diseases.?*%

Gums bleed when they are inflamed during biting,
brushing etc. But this bleeding can lead to a potentially
fatal heart condition called endocarditis. This is an
infection caused due to the growth of bacteria in the
inner lining of the heart. This infection prevents the
heart’s valves from functioning efficiently which may
lead to heart failure.'”

Other probable mechanism linking oral infections
with CVD is the molecular mimicry, in which the
antibodies  targeted toward bacterial  species
unintentionally cross-react with host cells. Like in heat
shock protein 60 has been studied for its possible role in
mediating infection-induced atherosclerosis.?® These
illustrations of false identity could so be leading to
vascular inflammation and atherosclerosis.

Treatment & Prevention

For treatment of periodontitis, the most important
strategy is the effective control of the supragingival and
subgingival plaques through active promotion of and
meticulous attention to oral hygiene. Discourage
frequent snaking or foods which are carbohydrate-rich
or intake of sugar containing beverages. Chlorhexidine
acts as cationic detergent that kills a wide range of
bacteria and is retained on the oral surfaces for
prolonged periods to prevent plaque advancements.
Certain types of severe periodontitis are amenable to
systemic antimicrobial therapy in conjunction with
mechanical debridement (scaling and root planning).
This protocol has often obviate the need for radical
surgical resection of periodontal tissues. In various
clinical studies of advance periodontitis, systemic
metronidazole (500 mg PO TDS) or doxycycline (200

mg PO BD) for 1 to 2 weeks in conjunction with
rigorous mechanical debridement of the root surfaces.

Prevention: The need for definitive restoration or
extraction of the infected tooth, the primary source of
odontogenic infection is readily apparent. Deep
periodontal scaling and endodontic treatment with root
filling are required. The key for the prevention of
advanced periodontitis is the active promotion of oral
hygiene that include: a) rigorous brushing and dental
flossing after each meal (b) dietary counselling to
reduce the indigestion of carbohydrates-rich foods or
beverages (c) use of topical fluorides and oral
antimicrobial rinses such as chlorhexidine for patients
at high risk for dental caries (d) behavioural
modification of risk factors, such as tobacco smoking
(e) overcoming the reluctance for regular visits to
dental professionals.Thus, if we want healthy heart quit
smoking, manage weight, control blood pressure, stay
active, get regular medical & dental check-up done
while maintaining a good oral hygiene and oral
health.%

Conclusion

It’s not the first time that there is discussion over
the link between oral health and the general overall
health of a person. There is strong evidence present
which supports linkage between oral and general health.
Many systemic diseases have oral manifestations as an
initial sign and oral complications of many systemic
diseases compromise quality of life. The control of oral
infections is an important precaution to improve oral
health, overall well-being and prevent health
complications. So while you take care of your teeth you
are also taking care of your entire body!
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