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Abstract 

 

    Periodontal disease (PD) and cardiovascular disease (CVD) are two types of the 

most prevalent disorders in elderly people, and an increasing number of data have 

shown a clinically important association between these two diseases. Numerous 

published studies have revealed a positive association between PD and CVD, such 

as myocardial infarction, coronary heart disease, peripheral arterial disease, stroke, 

and hypertension. Besides, periodontal conditions may be an independent predictor 

of all-cause mortality. Some interventional trials also indicate the effect of 

periodontal treatment on the CVD. The aim of this paper is to perform a critical 

review of the observational and interventional studies about this association, and 

we especially attached importance to the data from systematic reviews and 

meta-analysis. In addition, several pathogenic mechanisms implicated in the 

association between these two diseases were also reviewed. We suggest to promote 

close collaboration between physicians and dentists, there by contributing to the 

improvement of prevention and control of cardiovascular conditions. Future 

researches are warranted to investigate the potential mechanisms. 
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Introduction 

     Periodontal disease (PD), a chronic infectious disease of periodontal tissues, ranks 

as the leading cause of tooth loss in Chinese adults, and the incidence of the disease 

reaches approximately 90% worldwide. [Pihl Strom BL, et al 2005] Related 

researches indicate that PD is not only restricted to the periodontal local infection but 

also a risk factor of systemic diseases. [ Nazir MA, et al 2017] Cardiovascular disease 

(CVD) is one of the most common diseases threatening human’s health and life. 

Epidemiological investigations demonstrate that in addition to multiple common risk 

factors such as hyperlipidemia, hypertension, smoking, diabetes mellitus, genetic 

factor, obesity and age, chronic infection is also another cause of CVD. [Ridker PM, 

2014] After the first report suggesting that PD was an independent risk factor of 

myocardial infarction (MI) in 1989, [Mattila KJ, et al 1989] various epidemiological 

researches have uncovered a potential relation between PD and CVD, especially 

coronary heart disease (CHD), peripheral arterial disease (PAD), stroke, and 

hypertension. In this review, we discussed the association between PD and CVD, 

their clinical relevance, and future direction for research. 

    Periodontal disease, also known as gum disease, is a set of inflammatory 

conditions affecting the tissues surrounding the teeth. In its early stage, called 

gingivitis, the gums become swollen, red, and may bleed.  In its more serious form, 

called periodontitis, the gums can pull away from the tooth, bone can be lost, and the 

teeth may loosen or fall out. Bad breath may also occur. 
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radiograph showing bone loss between the two roots of a tooth (black region). The spongy bone 

has receded due to infection under tooth, reducing the bony support for the tooth 

Periodontal disease is generally due to bacteria in the mouth infecting the tissue 

around the teeth. Factors that increase the risk of disease include smoking, diabetes, 

HIV/AIDS, family history, and certain medications. Diagnosis is by inspecting the 

gum tissue around the teeth both visually and with a probe and X-rays looking for 

bone loss around the teeth. [Savage A, et al 2009] 

Treatment involves good oral hygiene and regular professional teeth cleaning. 

Recommended oral hygiene include daily brushing and flossing. In certain cases 

antibiotics or dental surgery may be recommended. Globally 538 million people were 

estimated to be affected in 2015. In the United States nearly half of those over the 

age of 30 are affected to some degree, and about 70% of those over 65 have the 

condition. Males are affected more often than female . 
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Signs and symptoms of periodontal disease 

In the early stages, periodontitis has very few symptoms, and in many individuals the 

disease has progressed significantly before they seek treatment . 

 

 

 

 

 

 

 

1-Total loss of attachment (clinical attachment loss, CAL) is the sum of 2- Gingival recession, and 

3- Probing depth 

 

1-Redness or bleeding of gums while brushing teeth, using dental floss or biting 

into hard food (e.g., apples) (though this may also occur in gingivitis, where there is 

no attachment loss gum disease) 

2- Gum swelling that recurs 

3-Spitting out blood after brushing teeth  

4-Halitosis, or bad breath, and a persistent metallic taste in the mouth 

5-Gingival recession, resulting in apparent lengthening of teeth (this may also be 

caused by heavy-handed brushing or with a stiff toothbrush) 

6-Deep pockets between the teeth and the gums (pockets are sites where the 

attachment has been gradually destroyed by collagen-destroying enzymes, known 

as collagenases). 

7-Loose teeth, in the later stages (though this may occur for other reasons, as well) 



 ~9  ~ 
 

Gingival inflammation and bone destruction are largely painless. Hence, people 

may wrongly assume painless bleeding after teeth cleaning is insignificant, 

although this may be a symptom of progressing periodontitis in that person. 

 

Anatomy of the periodontium 

Periodontal support tissues 

    The periodontium is a complex of tissues with blood vessels, nerves, and 

bundles of fibers, which provide nutrition and sensibility, supporting and investing 

the tooth. The periodontium has the potential for regeneration and remodeling 

throughout life, which allows the primary dentition to be transient and to be 

replaced by the permanent dentition [Ansari G, et al 2018] [ Nanci A, et al 2006]. 

It is important to understand that each of the periodontal tissues has a very 

specialized structure and that these structural characteristics directly define the 

function. In fact, the proper functioning of the periodontium is only achieved 

through the structural integrity and interaction between its components. [ Nanci A, 

et al 2006]. 

    The periodontium is one of the morphofunctional components of the 

stomatognathic system, and its “design” not only responds to intrinsic functions 

related to nutrition or the subjection of the tooth but also to functions integrated 

within the physiology of the stomatognathic system [Ramos MJ, 2013]. The main 

function of the periodontium is to join the tooth to the bone tissue and maintain 

integrity on the surface of the masticatory mucosa of the oral cavity  

[ Lindhe J, et al 2017]. The periodontium includes four tissues located near the 

teeth: (1) the alveolar bone (AB), (2) root cementum (CR), (3) periodontal 

ligament (PL), and (4) gingiva (G) (e.g., Figure a) [ Nanci A, et al 2006] [Hassell 

TM ,1993] [Cho MI, et al 2000]. 
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[Figure a] Periodontal tissues. (a) Tissues that support the tooth include the alveolar bone (AB), root 

cementum (RC), periodontal ligament (PL), and gingiva (G). (b) Forms of cementum: acellular a fibrillar 

cementum (AAC), acellular extrinsic fibers cementum (AEFC), cellular mixed stratified cementum (CMSC), 

and cellular intrinsic fibers cementum (CIFC). (c) Bundles of collagen fibers: crestal alveolar fibers (CAF), 

horizontal fibers (HF), oblique fibers (OF), and apical fibers (AF). (d) Parts of the gingiva: free gingiva (FG), 

interdental gingiva (IG), and attached gingiva (AG) 

 

  Alveolar bone-1 

    The alveolar bone, together with the root cementum and the periodontal 

ligament, constitutes the tooth insertion apparatus, whose main function is to 

distribute the forces generated by chewing and other contacts [Lindhe J, et al 

2017]. The maxilla and mandible of the adult human can be subdivided into two 

parts: (a) the alveolar process that involves in housing the roots of the erupted 

teeth and (b) the basal body that does not involve in housing the roots. [Cho MI, 

et al 2000]. 

2-Root cementum 

    The root cementum is an avascular mineralized connective tissue covering the 

entire root surface, forming the interface between the root dentine and the 

periodontal ligament [Lindhe J, et al 2017] [Hassell TM, 1993]. In addition, the 
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root cementum plays important roles in nourishing the tooth as well as in 

stabilizing the tooth via the attachment to the periodontal ligament. This enables 

the tooth to maintain its relationship to adjacent and opposing teeth [Ansari G, et 

al 2018]. Unlike the bone, the root cementum does not contain blood or lymphatic 

vessels, lacks innervation, and does not undergo remodeling or physiological 

resorption, but it is characterized by the fact that continues to be deposited 

throughout life [Lindhe J, et al 2017]. The composition of cementum contains 

about 50% mineral (substituted apatite) and 50% organic matrix. Type I collagen 

is the predominant organic component, constituting up to 90% of the organic 

matrix. 

Periodontal ligament -3 

    The periodontal ligament is the soft and specialized connective tissue situated 

between the cementum covering the root of the tooth and the bone forming the 

socket wall (alveolodental ligament) [Nanci A, et al 2006]. The periodontal 

ligament consists of cells and an extracellular compartment comprising 

collagenous and noncollagenous matrix constituents. The cells include 

osteoblasts and osteoclasts, fibroblasts, epithelial cell rests of Malassez, 

monocytes and macrophages, undifferentiated mesenchymal cells, and 

cementoblasts and odontoclasts. The extracellular compartment consists mainly 

of well-defined collagen fiber bundles embedded in an amorphous background 

material, known as ground substance [Nanci A, et al 2006] [Cho MI, et al 

2000].These bundles of collagen fibers can be classified into the following 

groups, according to their disposition (e.g., Figure c): crestal alveolar fibers 

(CAF), horizontal fibers (HF), oblique fibers (OF), and apical fibers (A) [Lindhe 

J , et al 2017]. 

    The main function of the periodontal ligament is to support the teeth in their 

sockets and at the same time allow them to withstand the considerable forces of 

mastication. In addition, the periodontal ligament has the capacity to act as a 

sensory receptor necessary for the proper positioning of the jaws during 
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mastication, and, very importantly, it is a cell reservoir for tissue homeostasis, 

regeneration, and repair [ Nanci A, et al 2006]. 

 

4-Gingiva 

    Gingiva is a portion of the oral mucosa covering the tooth-carrying part of the 

alveolar bone and the cervical neck of the tooth. Three parts of the gingiva can be 

distinguished (e.g., Figure b): (1) free gingiva (FG), (2) interdental gingiva (IG), 

and (3) attached or inserted gingiva (AG) [ Lindhe J, et al 2017].  

 

Marginal Gingiva 

   The marginal, or unattached, gingiva is the terminal edge or border of the gingiva 

surrounding the teeth in collar like fashion (Figures b and c) [ Ainamo J, et al 1966]. 

In about 50% of cases, it is demarcated from the adjacent attached gingiva by a 

shallow linear depression, the free gingival groove. [ Ainamo J, et al 1966] Usually 

about 1 mm wide, the marginal gingiva the soft tissue wall of the gingival sulcus. It 

may be separated from the tooth surface with a periodontal probe. [Mattos CM, et al 

2008]. 

Gingival Sulcus 

   The gingival sulcus is the shallow crevice or space around the tooth bounded by 

the surface of the tooth on one side and the epithelium lining the free margin of the 

gingiva on the other side. It is V-shaped and barely permits the entrance of a 

periodontal probe. The clinical determination of the depth of the gingival sulcus is an 

important diagnostic parameter. Under absolutely normal or ideal conditions, the 

depth of the gingival sulcus is 0 mm or close to 0 mm. [Laurell L, et al 1987] These 

strict conditions of normalcy can be produced experimentally only in germ-free 

animals or after intense, prolonged plaque control. [ Attstrom R, et al 1975]. 
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Attached Gingiva 

   The attached gingiva is continuous with the marginal gingiva. It is firm, resilient, 

and tightly bound to the underlying periosteum of alveolar bone. The facial aspect of 

the attached gingiva extends to the relatively loose and movable alveolar mucosa and 

is demarcated by the mucogingival junction (see figure c). 

 

Interdental Gingiva 

   The interdental gingiva occupies the gingival embrasure, which is the interproximal 

space beneath the area of tooth contact. The interdental gingiva can be pyramidal or 

can have a “col” shape. In the former the tip of one papilla is located immediately 

beneath the contact point. 

 

 

 

 

 

 

[Figure b] Normal gingiva in a young adult. Note the demarcation   (mucogingival line) 

(arrows) between the attached gingiva and the darker alveolar mucosa 
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[Figure c]  Diagram showing anatomic landmarks of the gingiva 

 

Periodontal pathogenesis 

    Periodontitis is a chronic multifactorial disease characterized by an inflammation 

of the periodontal tissue mediated by the host, which is associated with dysbiotic 

plaque biofilms, resulting in the progressive destruction of the tooth-supporting 

apparatus and loss of periodontal attachment [Papapanou PN, et al 2017] , [Tonetti 

MS, et al 2018]. The bacterial biofilm formation initiates gingival inflammation; 

however, periodontitis initiation and progression depend on dysbiotic ecological 

changes in the microbiome in response to nutrients from gingival inflammatory and 

tissue breakdown products and anti-bacterial mechanisms that attempt to contain the 

microbial challenge with in the gingival sulcus area once inflammation has initiated. 

This leads to the activation of several key molecular pathways, which ultimately 

activate host-derived proteinases that enable loss of marginal periodontal ligament 

fibers, apical migration of the junctional epithelium, and allows apical spread of the 

bacterial biofilm along the root surface [Papapanou PN, et al 2017]. Therefore, the 

primary features of periodontitis include the loss of periodontal tissue support, 

manifested through clinical attachment loss and radiographically assessed alveolar 

bone loss, presence of periodontal pocketing, and gingival bleeding [Tonetti MS, et 

al 2018]. 
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The pathobiology of periodontitis 

 

    Our understanding of the pathogenesis of periodontitis has changed remarkably 

over the last 30 years.[Kornman KS , et al 2008] [Offenbacher S , 1996][Page RC, 

et al 1997] Nonspecific accumulation of bacterial plaque was once thought to be 

the cause of periodontal destruction, but it is now recognized that periodontitis is 

an infectious disease associated with a small number of predominantly gram-

negative microorganisms that exist in a subgingival biofilm.[Grossi SG, et al 2004] 

Furthermore, the importance of the host in disease initiation and progression is 

clearly recognized. Although pathogenic bacteria are necessary for periodontal 

disease, they are not sufficient alone to cause the disease. A susceptible host is also 

imperative. In a host who has relatively low susceptibility to disease, bacterial 

pathogens may have no clinical effect. This may be due to a particularly effective 

host immunoinflammatory response they eliminates pathogenic organisms while 

minimizing destruction of native tissues. Conversely, in a host with relatively high 

disease susceptibility, marked destruction of periodontal tissues may result . 

Recognition of the importance of host susceptibility opens a door to understanding 

the differences in the onset, natural history and progression of periodontitis seen 

throughout the scientific literature. Because of differences in host susceptibility, not 

all individuals are equally vulnerable to the destructive effects of periodontal 

pathogens and the immunoinflammatory response to those organisms. Thus patients 

may not necessarily have similar disease expression despite the presence of similar 

bacteria. Likewise, the response to periodontal treatment may vary depending on 

the wound-healing capacity and susceptibility of the host to further disease 

progression. The importance of host susceptibility is clearly evident in the medical 

literature. For example, respiratory tract pathogens may have minimal effect on 

many individuals, but in a susceptible host, such as an elderly patient, these same 
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pathogens may cause life-threatening respiratory tract illnesses. There are many 

systemic conditions that can modify the host’s susceptibility to periodontitis. For 

example, patients with immune suppression may not be able to mount an effective 

host response to subgingival microorganisms, resulting in more rapid and severe 

periodontal destruction. Conversely, individuals with a significant increase in 

production of proinflammatory mediators may respond to periodontal pathogens 

with an exuberant inflammatory response that results in destruction of periodontal 

tissues. Although the potential impact of many systemic disorders on the 

periodontium is well documented, recent evidence suggests that periodontal 

infection may significantly enhance the risk for certain systemic diseases or alter 

the natural course of systemic conditions.[Linden GJ, et al 2013] ,[Mealey BL, 

1999] [Monsarratt P, et al 2016] Conditions in which the influences of periodontal 

infection are documented include coronary heart disease (CHD) and CHD - related 

events such as angina and infarction, atherosclerosis, stroke, diabetes mellitus, 

preterm labor, low-birth-weight delivery, and respiratory conditions such as chronic 

obstructive pulmonary disease.[Linden GJ, et al 2013][ Mealey BL, 1999 ] 

 

Periodontal histopathology 

   The development of gingivitis and periodontitis can be divided into a series of 

stages: initial, early, established, and advanced lesions (e.g., Figure e) [Page RC, et 

al 1976] [ Kinane DF, 2001]. The initial lesion begins 2–4 days after the 

accumulation of the microbial plaque. During the initial lesion, an acute exudative 

vasculitis in the plexus of the venules lateral to the junctional epithelium, migration 

of polymorphonuclear (PMN) cells through the junctional epithelium into the 

gingival sulcus, co-exudation of fluid from the sulcus, and the loss of perivascular 

collagen were observed. The early injury develops within 4–10 days. This lesion is 

characterized by a dense infiltrate of T lymphocytes and other mononuclear cells, 
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as well as by the pathological alteration of the fibroblasts [Lindhe J, et al 2017] 

[Page RC, et al 1976][Kinane DF, 2001] [Bostanci N, et al 2018 ]. 

 

 

 

 

 

 

 

 

 

(Figure e) Histopathological lesions of periodontal pathogenesis. Initial, early, 

established, and advanced lesions of the development of gingivitis and 

periodontitis. 

 

   Subsequently, the established lesion develops within 2–3 weeks. This lesion is 

dominated by activated B cells (plasma cells) and accompanied by further loss of 

the marginal gingival connective tissue matrix, but no bone loss is yet detectable. 

Several PMN continue to migrate through the junctional epithelium, and the 

gingival pocket is gradually established. Finally, in the advanced lesion, plasma 

cells continue to predominate as the architecture of the gingival tissue is disturbed, 

together with the destruction of the alveolar bone and periodontal ligament. It is 

characterized by a conversion of junctional epithelium to the pocket epithelium, 

formation of denser inflammatory infiltrate composed of plasma cells and 

macrophages, loss of collagen attachment to the root surface, and resorption of the 

alveolar bone [Lindhe J, et al 2017] [Page RC, et al 1976] [Kinane DF, 2001] 

[Bostanci N, et al 2018]. 
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Photomicrographs showing histopathologic picture of (a) Periapical Abscess; (b) Periapical 

Granuloma; (c) Periapical Granuloma with cystic potential, the arrows indicating epithelial lining 

with suttle clefting; (d) Periapical Cyst, the arrows indicating the epithelial lining 

 

  Effect of Periodontal Infection 

    Periodontal infection may affect the onset or progression of atherosclerosis and 

CHD [Kebschull M, et al 2010] [Reyes L, et al 2013] [Schenkein HA, et al 2013] 

through both causal and noncausal mechanisms (i.e., by both direct and indirect 

pathways). Periodontitis and  atherosclerosis both have complex etiologic factors, 

combining genetic and environmental influences. In addition to smoking, the diseases 

share many risk factors and have distinct similarities in  basic pathogenic mechanisms. 
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Periodontal Disease and Atherosclerosis 

 

    Atherosclerotic disease is a focal thickening of vascular  intima residing between 

the endothelial lining and smooth  muscle cell (SMC) layers of blood vessels in 

response to an  immune response [Ross R, 1999]. Endothelial dysfunction is the 

earliest change in atherosclerotic formation. The primary etiological factor of 

atherosclerosis is un known [Libby P, 2002]. However, other  risk factors 

significantly contribute to the development and  progression of this pathology, such 

as aberrant profile of plasma  cholesterol, smoking, hypertension, DM, and 

increased levels of  inflammatory mediators including CRP and cytokine [  Libby 

P, 2002]. 

Atherosclerosis starts with accumulation of low-density lipoprotein (LDL) within 

the intima layer where it is oxidized.  The pathogenesis of atherosclerosis (AS) 

remains unclear now. Theory of endothelial injury response is supported by the 

majority of scholars, presenting that AS is the result of inflammatory‑fibrous 

hyperplastic reactions of the artery when its endothelia are injured. [Mannarino E, 

et al 2008] of PD not only exist in the periodontal infection but also  The pathogenic 

bacteria invade into the blood which may cause chronic and recurrent  low‑level 

bacteremia and injure the blood vessel endothelium  through multi‑paths.[Teles R, 

et al 2011]]. performed a meta-analysis involving 17,330 participants and found 

that PD increased the risk of carotid AS by 1.27 times. [Zeng XT, et al 2016]. 

Nowadays, there are four possible mechanisms indicating that PD may be a risk 

factor for AS. [Lockhart PB, et al 2012] The first is that periodontal pathogens or 

its components go directly into the blood. The pathogenic bacteria in the 

periodontal tissues, especially the Gram-negative bacteria (such as Porphyromonas 

gingivalis and P. gingivalis) invade blood circulation, thus resulting in bacteremia; 

the lipopolysaccharide of oral bacteria may combine with lipid-binding protein and 
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CD14 receptor which is used for mononuclear/macrophage in the blood 

circulation, and then activate the mononuclear-macrophage and release various 

cytokines that can damage endothelial cells. The second is to induce systemic 

inflammatory response. Periodontal inflammation can increase the levels of 

cytokines in blood, for example, IL-1, IL-6, and tumor necrosis factor (TNF-a), 

and then lead to the production of intrahepatic inflammatory mediators such as 

CRP, which may cause systemic inflammation, injure endothelial cells and result 

in artery plaque formation. The third is to induce systematic immunoreaction. 

Since heat shock proteins (HSP) of bacteria and humans are very similar in 

structure, the cross-reaction is easy to take place between HSP60 of P. gingivalis 

and humans. The over-expression of HSP60 of P. gingivalis can result in the 

damage of endothelial cells and then promote cellular immunologic response of 

plaques which will induce inflammation of the plaques. The fourth is to influence 

lipid metabolism. The periodontal pathogenic bacteria can promote oxidation and 

aggregation of low-density lipoprotein cholesterin (LDL-C). 

 

Periodontal disease and coronary heart disease\ atherosclerosis 

    To further explore the periodontal disease and CHD/atherosclerosis association, 

investigators have studied specific systemic disorders and medical outcomes to 

determine their relationship to periodontal status. CHD-related events are a major 

cause of death. MI has been associated with acute systemic bacterial and viral 

infections  and MI is sometimes preceded by influenza like symptoms. [ Mattila KJ, 

1989] [Spodick DH, et al 1984] Is it possible that oral infection is similarly related 

to MI? Traditional risk factors, such as smoking, dyslipidemia, hypertension, and 

diabetes mellitus, do not explain the presence of coronary atherosclerosis in a large 

number of patients. Localized infection resulting in a chronic inflammatory reaction 

has been suggested as a mechanism underlying CHD in these individuals.[Mehta JL, 

et al 1998] In cross-sectional studies of patients with acute MI or confirmed CHD 
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compared with age and gender matched patients, MI patients had significantly worse 

dental health (periodontitis, periapical lesions, caries, or pericoronitis) than did 

controls.[Janket S, et al 2004] This association between poor dental health and MI 

was independent of known risk factors for heart disease, such as age cholesterol 

levels, hypertension, diabetes, and smoking. Because atherosclerosis is a major 

determinant of CHD-related events dental health has also been related to coronary 

atheromatosis [Mattila KJ, et al 1993] performed oral radiographic examinations and 

diagnostic coronary angiography on men with known CHD and found significant 

correlation between the severity of dental disease and the degree of coronary 

atheromatosis. This relationship remained significant after accounting for other 

known risk factors for coronary artery disease (CAD). Similarly, Malthaner and 

colleagues [Malthaner SC, et al 2002] found an increased risk of angiographically 

defined CAD in subjects with greater bone loss and attachment loss; however, after 

adjusting for other known cardiovascular risk factors, the relationship between 

periodontal status and CAD was no longer statistically significant. There is evidence 

that the extent of periodontal disease may be associated with CHD. For example, 

there may be a greater risk for CHD-related events, such as MI, when periodontitis 

affects a greater number of teeth in the mouth, compared with subjects having 

periodontitis at fewer teeth. [ Arbes SJ Jr,1999] Cross-sectional studies thus suggest 

a possible link between oral health and CHD; however, such studies cannot 

determine causality in this relationship. Rather, dental diseases may be indicators of 

general health practices. For example, periodontal disease and CHD are both related 

to lifestyle and share numerous risk factors including smoking, diabetes, and low 

socioeconomic status. Bacterial infections have significant effects on endothelial 

cells, blood coagulation, lipid metabolism, and monocytes/macrophages. The 

research of Mattila et al66 showed that dental infections were the only factors, other 

than the classic and well-recognized coronary risk factors, that were associated 

independently with the severity of coronary atherosclerosis. Longitudinal studies 

provide compelling data on this relationship. In a 7-year follow-up study of the 



 ~22  ~ 
 

patients from the study of Mattila and colleagues, dental disease was significantly 

related to the incidence of new fatal and nonfatal coronary events, as well as to 

overall mortality.[Mattila KJ, et al 1995] In a prospective study of a national sample 

of adults, subjects with periodontitis had a 25% increase in the risk for CHD 

compared with those with no or minimal periodontal disease, after adjusting for other 

known risk factors [Destefano F, et al 1993] Among younger males (age 25 to 49), 

periodontitis increased the risk of CHD by 70%. The level of oral hygiene was also 

associated with heart disease. Patients with poor oral hygiene, as indicated by higher 

debris and calculus scores, had a twofold increased risk for CHD. In another large 

prospective study, 1147 men were followed for 18 years. [ Beck JD, et al 2001] 

During that time, 207 men (18%) developed CHD When periodontal status at 

baseline was related to the presence or absence of CHD-related events during follow-

up, a significant relationship was found. Subjects with greater than 20% mean bone 

loss had a 50% increased risk of CHD compared with those with up to 20% bone 

loss. The extent of sites with probing depth greater than 3 mm was strongly related 

to the incidence of CHD. Subjects with probing depths greater than 3 mm on at least 

half their teeth had a twofold increased risk, whereas those with probing depths 

greater than 3 mm on all teeth had more than a threefold increased risk of CHD. This 

study and others in which the periodontal condition is known to have preceded the 

CHD-related events support the concept that periodontal disease is a risk factor for 

CHD independent of other classic risk factors. Not all studies, however, support this 

concept; some show little independent effect of periodontal status on the risk for 

CHD, after adjusting for commonly accepted cardiovascular risk factors. [Hujoel PP, 

et al 2000] It is particularly difficult to control for smoking as a confounding variable 

in these studies because it is such an important risk factor for both periodontal disease 

and cardiovascular disease. This confounding influence of smoking makes it difficult 

to clarify the significance of the relationship between the diseases. Perhaps the best 

evidence available comes from systematic reviews of studies examining the 

relationship between periodontal infection and cardiovascular diseases. [Janket S, et 
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al 2003] performed a meta-analysis of periodontal disease as a risk factor for future 

cardiovascular events and found an overall 19% increased risk of such events in 

individuals with periodontitis. The increase in risk was greater (44%) in people under 

age 65. Although this increased risk is fairly modest, the extensive prevalence of 

periodontal disease in the population may increase the significance of the risk from 

a public health perspective. An extensive systematic review by [Scannapieco FA, et 

al 2003] concluded that a moderate degree of evidence exists to support an 

association between periodontal disease and atherosclerosis, MI, and cardiovascular 

disease but that causality is unclear. Importantly, insufficient evidence exists to show 

that treatment of periodontal disease has any impact on the risk of heart disease. 

Intervention trials are needed to make this determination. 
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Conclusion 

 

    Does periodontal disease cause CHD, COPD, or adverse pregnancy  outcomes? 

This question may only be answered based on the evidence currently available, with the 

full knowledge that conclusion  may change as future evidence dictates. Periodontal 

disease may  increase the risk for many systemic disorders. Biologically plausible  

mechanisms support the role of periodontal infection in these  conditions, but periodontal 

infection should not be presented as  the cause of such systemic diseases any more than 

cholesterol is  said to cause heart disease. Periodontal infection is one of many  potential 

risk factors for a number of systemic conditions. Fortunately, it is a readily modifiable risk 

factor, unlike age, gender, and genetic influences.  The focal infection theory of the early 

twentieth century was  widely and appropriately discredited when treatment based on the   

theory, consisting almost solely of tooth extraction, had no effect  on the underlying 

diseases that oral sepsis supposedly caused. Similarly, the clinical utility of our current 

knowledge base is only now evolving. 

Finally, it is important to appreciate the differences between the science and art 

of dental practice as it relates to periodontal medicine. Science is based, in 

general, on means and standard deviations  (or standard errors). Thus science may 

determine that, on average. 

diabetic patients with periodontal disease have poorer glycemic  control than diabetic 

patients who are periodontally healthy  .However, the patient sitting in the dental chair at 

any given point  in time may or may not be a “mean” patient, that is, she may demonstrate 

the same relationship that science has determined to exist as an average within the 

population, or she may not. She may lie somewhere within or outside the standard 

deviation. She may have extremely poor glycemic control that is directly related to her  

extensive periodontal inflammation, or she may have average glycemic control, or she 

may have good glycemic control. The clinical practice of periodontal medicine recognizes 

that while using an evidence-based approach is absolutely key to the modern dentistry 
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each patient is an individual and he or she may not always fit the  average determined by 

science. 
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