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Periodontal disease and respiratory disorders
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Abstract

The oral cavity has a multitude of functions in relation to daily life. The poor health has the potential of affecting the
quality of life. In recent years, efforts have been made to recognize oral health as an integral part of overall health.
There is a fair evidence exists between respiratory disorders and poor oral hygiene & good evidence exist that improved
oral health and professional oral health care reduce the progression or occurrence of respiratory diseases among high
risk adults. This paper discusses the relation between the periodontitis and its influence on the incidence of respiratory
disorders.
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1 Introduction

A chronic respiratory infection is a constant potential source of infection and has been considered as a separate risk
factor for respiratory diseases. Evidences dictate a bi-directional relationship between periodontitis and respiratory
diseases [1].

Periodontitis affects individuals of all ages but it is more common in elderly patients [2]. It is an infection of global
prevalence and increased prevalence, extent, & severity in older age groups depends on the exposure periods to the
established risk factors like cigarette smoking [3].

The oral cavity has long been considered a potential reservoir for respiratory pathogens [4]. Scannapieco et al showed
that lung functions decreased with increased periodontal attachment loss. Therefore they concluded that a potential
association between periodontitis and chronic pulmonary diseases like chronic obstructive pulmonary diseases may
exist [5].Evidences are there showing nearly fivefold increase in chronic respiratory diseases in subjects that had poor
oral hygiene when compared to those with good oral hygiene[6].

In high risk groups, poor oral hygiene, periodontitis influence the incidence of pulmonary infections, especially in
patients with episodes of nocsocomial Pneumonia. Several mechanisms are proposed to attempt to explain the potential
role of oral bacteria in the process of respiratory infections [7].

2 History

The concept of focal infection has been known since antiquity. The term oral sepsis used by Hunter was replaced by the
term focal infection in 1911 by Frank Billing, He defined Focus of infection as “circumscribed area of tissue infected
with pathogenic organism “. Renewed attention has been focused on oral sepsis and its relationship with systemic
factors. An old concept is being examined in new height.

Respiratory diseases are responsible for a significant number of deaths and considerable sufferings in human respiratory
tract infections. Respiratory tract infections such as Pneumonia and exacerbation of chronic obstructive pulmonary
diseases involve the aspiration of bacteria from the oropharynx into the lower respiratory tract [8].
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3 Chronic periodontitis

Chronic periodontitis is an inflammatory disease caused by the plaque microorganisms, resulting in progressive
destruction of tissues that support the teeth [9]. Periodontitis is characterized by periods of exacerbation with periods of
remission. In chronic periodontitis there is increased local microbial burden that initiates local inflammation resulting in
local tissue destruction.

4 Dental considerations

4.1 Role of oral bacteria in respiratory infections:

Teeth can serve as a reservoir for respiratory infections. Toxins released in the salivary secretions from
microorganism’s in the dental plaque, when aspirated in to the lower respiratory tract causes Pneumonia [10] [11]. It is
already a known fact that severe anaerobic lung infections can occur following aspiration of salivary secretions,
especially with periodontal diseases. Oral bacteria may also have a role in the exacerbation of Chronic Obstructive
Pulmonary Disorders. Anaerobic bacteria were cultured from 17% of transtracheal aspirations from patients with
chronic obstructive pulmonary disorders (COPD). The distal airways of chronic obstructive pulmonary disorders
(COPD) subjects frequently show bacterial colonization by presumably nonpathogenic oral bacteria. Laboratory studies
suggest that oral anaerobes such as Porphyromonas gingivalis can cause marked inflammation when installed in to the
lungs of lab animals [7]. A relationship between the systemic humoral response to Prevotella species which is
associated with periodontal diseases and ventilator associated Pneumonia was discussed by Groiller et al [12].

4.2 Dental plaque — Reservoir of respiratory pathogens:

Lack of attention to oral hygiene can result in an increase in the mass and complexity of dental plaque, which may
foster bacterial interactions between indigeneous plaque bacteria and respiratory pathogens such as P. aeruginosa and
enteric bacilli [13]. These interactions may result in colonization of dental plaque by respiratory pathogens. Respiratory
pathogens that establish in dental plaque may be difficult to eradicate. Respiratory pathogens also colonize in the oral
cavity of patients with teeth or denturers than edentulous patients not wearing dentures [14].

5 Etiopathology

Periodontitis is an infective condition attributable to certain pathogens, which causes destruction in association with
inflammatory mediators. The mechanism of destruction involves both direct tissue damage resulting from plaque
bacterial products and indirect damage through bacterial induction of the inflammatory & immune responses [15].

6 Mechanism of action of oral bacteria in the pathogenesis of respiratory
diseases

The mechanism of action could be aspiration of oral bacteria, colonization of dental plaque by respiratory pathogens
causing Pneumonia into the lungs [2], [16].



32 International Journal of Dental Research

Other mechanism include, Alteration of the mucosal surface by salivary enzymes in periodontitis

Leading to an increase in adhesion

(Colonization) l

Colonization of respiratory pathogens

(Enzymatic destruction) l
Destruction of salivary pellicles on pathogenic bacteria, by periodontal disease associated enzymes

Cytokines:

Facilitating infiltration of the epithelium by respiratory pathogens.

7 Mechanism of tissue destruction in periodontitis

PERIODONTAL TISSUE LUNG

Pathogenic bacterial flora foreign material
Release of bacterial proteases
Activation of components

Recruitment & activation of neutrophils

-

Frustrated phagocytosis

-

Release of neutrophil proteinases

-

Abnormal connective tissue destruction

Periodontitis <l Emphysema
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According to Travis et al (1994) Pulmonary emphysema and Periodontitis share a similar mechanism of tissue
destruction. In Periodontitis & Emphysema degranulation of neutrophil occurs during attempted phagocytosis (so called
frustrated phagocytosis) which release proteolytic enzymes. Destruction of the pulmonary alveoli and the periodontal
attachment results due to degradation of proteins from connective tissues [4] [17].

8 Asthma and periodontal disease

Asthma is characterized by recurrent episodes of wheezing , shortness of breath , chest tightness and cough , during
recovery there may be pus like material comes out due to the presence of high levels of eosinophils in the in the white
blood cells. Association between asthma and periodontal disease may involve activation of the immune system due to
inflammatory nature of the both. Serum Ig A secreted in saliva act as a first line of defense for the mucosa and has a
major role in restricting the periodontal diseases.

Studies have revealed reduction of serum Ig in saliva of asthmatics. Destruction of periodontium found to be higher in
asthmatics than in non-asthmatics according to Periodontal Disease Index (PDI). Similarly gingival Ig E concentrations
in asthmatics found elevated in patients with periodontal diseases [18].

9 Dent bronchial syndrome

Syndromes affecting the upper respiratory tracts have a link between periodontitis and productive cough. Relation
between productive cough, post nasal drip and periodontitis affecting the teeth near maxillary sinus can lead to the dent
bronchial syndrome threefold as that of in general population out of which the prevalence of cough and periodontitis
has been markedly increased in smokers who had smoked for several years [19].

10 Prevention of oral colonization by potential respiratory pathogens

Studies have documented a shared association between periodontal disease and an increased frequency of oral
infections. Studies have evaluated the role of poor oral hygiene and periodontal diseases in the development of
pneumonia in high risk patients. Trepanning et al observed an association between the development of aspiration
Pneumonia and dental status. The improved oral hygiene in the hospital setting may decrease the occurrence of or
pharyngeal colonization by respiratory pathogens and thus decrease the risk of Nosocomial Pneumonia [20]. Current
oral hygiene measures are probably inadequate to prevent dental plaque formation.

10.1 Selective digestive decontamination (SDD):

This method uses antibiotics. Topically applied antibiotics to the surfaces of the GIT, including the oral cavity reduces
the carriage of pathogenic bacteria and thus to respiratory infections [21]. The use of lozenges containing Polymyxin-B,
Tobramycin and Amphotericin-B has been shown to diminish oral colonization of gram negative bacilli [22]. However
SDD does not appear to have an effect on the mortality rate and seems to foster the selection of antibiotic resistant
bacteria and cross infection. Focusing specially on factors on promoting oropharyngeal bacterial colonization may be
useful in other developing strategies to prevent colonization and thereby prevent bacterial Pneumonia in high risk
population.

Maintenance of good oral hygiene by itself reduces oropharyngeal colonization by respiratory pathogens. Chlorhexidine
appears to be a reasonable choice for maintaining good oral hygiene to reduce plaque and salivary levels of bacteria by
up to 85% [23]. Transfer of group B Streptococcus from mother — infant during parturism is reduced due to the usage of
chlorhexidine gluconate [24]. An analogous method used the mouth may inhibit oral colonization by respiratory
pathogens, with minimal risk. Chlrorhexidine appears to inhibit the production of proteases by subgingival bacteria. By
inhibiting the proteases activity, chlorhexidine may diminish the potential of these enzymes to precede oral surfaces to
expose “cryptitopes” [25].
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11 Conclusion

Periodontal diseases may influence the course of respiratory infections. Aspiration of oral pathogens into the lungs is
the main cause of respiratory infections. Other than the enzymes in the saliva, cytokine originating from periodontal
tissue are the different other mechanism envisioned to explain how oral bacteria can participate in the pathogenesis of
respiratory infections. It is also possible that periodontitis might not be directly related to the causation of this systemic
condition. But both of these might share common risk factors. They have potential pathogenic organisms in common.
Rather than periodontal diseases being confined only to periodontium, periodontal diseases may have a wide range of
systemic effects. Hence the dentist will need to assume larger responsibilities for the overall health of the patients.
Number of recent microbiologic and epidemiologic studies suggests a relationship between poor oral health and
respiratory diseases, especially in high risk subjects. It is conceivable that improved oral hygiene may decrease the
prevalence of oropharyngeal colonization by respiratory pathogens and thereby reduce the risk of infection in high risk
subjects. This suggests that the Periodontist must be prepared to provide safe and effective therapy to patients and
helping them to prevent the occurrence of various systemic involvements from the poor oral hygiene.
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