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ABSTRACT

Periodontitis is one of the inflammatory-infectious diseases of the oral cavity, which results in an alteration in the production
of host inflammatory mediators. Oral cavity has plentiful diverse bacteria that can spread different sites of the body
particularly in immune compromised individuals and results in various systemic diseases. As the oral cavity is the mirror
image of our systemic health, hence maintenance of oral health is equally important. This paper reviews the etiology of
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periodontitis and systemic relation.

Keywords:- Periodontal infection, systemic disease, health outcomes

eriodontitis is an inflammatory disease of tooth-

supporting  tissues, caused by  specific

microorganisms  that result in  progressive
destruction of periodontal ligament (PDL) and alveolar
bone [1,2]. Oral cavity has plentiful diverse bacteria that
can spread different sites of the body, particularly in
immune-compromised individuals  Periodontal infection
act as a risk factor for various systemic diseases including
cardiovascular diseases, diabetes mellitus, respiratory
diseases, cerebrovascular disease, adverse pregnancy
outcomes and Alzheimer Disease [3-5]. Thus, the aim of
this paper has to review the etiology of periodontitis and
systemic relation.

EPIDEMIOLOGY AND ETIOPATHOLOGY OF
PERIODONTITIS

Periodontitis is a noteworthy health problem that affects 10
to 15% of the population worldwide [6] with 66.2%
prevalence rate among 15 years and 89.2% prevalence
among 35-44 years [7]. Plaque biofilm releases a variety of

gram-positive and gram-negative bacteria, which colonize
around tooth structure, gingival margin, andinter-proximal
areas. These products include endotoxins, cytokines and
protein toxins that have the ability to penetrate the gingival
epithelium and initiate a host response that results in
inflammation of gingival. Evidence of inflammation
visible with clinical changes in tissue color from pink to
red, swelling, and bleeding upon probing [8,9].These
changes attributable by certain pathogens include
aggregatibacteractinomycetecomitans,porphyromonasgingi
valis,  bacteroidesforsythus,  prevotella  intermedia,
Campylobacter rectus, treponemadenticola,
fusobacteriumnucleatum, etc.

Crevicular fluid often contains inflammatory mediators
and the oral pathogens associated with periodontitis. The
mechanism underlying this destructive process involves
both direct tissue damage from plaque bacterial products
and indirect damage through bacterial induction of the host
inflammatory and immune responses [10]. Similarly, with
Focal infection theoryoral microorganisms are responsible

Vol 8| Issue 1| Jan— Mar 2019

J Orofac Res 1




Narang et al

Periodontitis and Systemic Diseases

for a wide range of systemic conditions. He claimed that
gingivitis, periodontitis and carious teeth with periapical
infections act as a ‘foci of infection’ by which disease
spread [11].

Table I: Physiologic Rationale for Cardinal Signs of
Inflammation[12]

Cardinal Signs | Physiologic Rationale
of Inflammation

Rubor (redness) Increased vascularity

Tumor (swelling) | Exudation of fluid

Calor (heat) A combination of increased blood
flow and the
the release of inflammatory mediators
Dolor (pain) The stretching of pain receptors and
nerves by
the inflammatory exudates, and by
the release

of chemical mediators

Functiolaesa (loss | A combination of the above effects
of function)

RISK FACTORS

Risk factors of periodontitis include stress, aging, alcohol
consumption, depression, environmental exposure (e.g.,
cigarette smoking) and a number of systemic conditions
such as diabetes mellitus [13,14].

PERIODONTITIS AND SYSTEMIC DISEASES

Periodontitis is a caustic inflammation of tooth-supporting
structures that involves specific microorganisms that result
in the formation of periodontal pocket formation, gingival
recession and bone destruction [1,2]. The host response in
periodontal disease involves an array of events in innate
and adaptive immunity. Periodontitis proposed an etiologic
factor in cardiovascular disease, diabetes mellitus,
respiratory disease, cerebrovascular disease, adverse
pregnancy outcome and Alzheimer's disease [15].

Cardiovascular disease

Cardiovascular  disease (CVD) characterized the
accumulation of inflammatoryplaques that result in
thrombosesand myocardial infarction [16].According
toNoack [17] C - reactive protein, levels are high in
patients with periodontitis, which is an independent risk

factor for CVD. However, mechanisms by which CRP
participate in the pathogenesis of atheroma formation is
not clear [18].

Diabetes mellitus

Diabetes Mellitus (DM) is a metabolic disorder
withchronichyperglycemias accompanied by alterations of
carbohydrate, protein, and lipid metabolisms [19]. DM
predisposes to periodontal destruction but in several
studies have identified that periodontal disease is
responsible for poor glycemic control, thus there is a two-
way relationship exist between periodontal disease and
diabetes mellitus [20]. As DM is metabolic disorder and
periodontitis is an infectious disease their relationship
exists due to inducing an inflammatory response that leads
with the production of inflammatory mediators [21]. A
study conducted by Pathak AK et al to found an
association between diabetes mellitus and periodontitis
showed that out of 300 diabetic individuals only 6.7%
exhibited a healthy periodontium whereas 68.0% exhibited
gingivitis and 25.3% exhibited periodontitis [22].

Pulmonary infections

It recently recognized by various researchers that oral
infection, especially periodontitis affects the course and
pathogenesis for a number of systemic diseases including
pulmonary infections. According to Thoden Van Velzenet
al [23] one cubic millimeter of dental plaque contain about
100 million bacteria that serve as a persistent reservoir for
potential pathogens. Oral and respiratory bacteria in the
dental plaque shed into the saliva and aspirated into the
lower respiratory tract to cause pulmonary infection [24].
According to Munro et al, the oral bacterial load increases
during intubation and higher dental plaque scores predict
the risk of pneumonia [25]. A study by Prasanna SJ found
that the scores of the gingival index (Gl), Papilla bleeding
index (PBI), Russell's Periodontal Index (Pl) and
Periodontal Index for Risk of Infectiousness (PIRI) was
higher among patients with chronic obstructive pulmonary
disease (COPDO [26].

Cerebrovascular Disease

The cerebrovascular disease affects a large number of the
population worldwide and contributes a high degree of
morbidity and mortality. The associated risk factors of
cerebrovascular diseases include hypertension, diabetes
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mellitus, hyperlipidemia and cigarette smoking [27]. A
number of studies reported that some infectious and
inflammatory diseases are an etiologic factor behind the
cerebrovascular disease. In periodontal infection, going to
the inflammatory process is responsible for a high risk of
cerebrovascular disease [28].

Adverse Pregnancy outcomes

Periodontal disease in pregnancy is an exceedingly
prevalent condition that has various adverse outcomes
including preterm delivery, preeclampsia, and low birth
weight. ~ Various  researchers  hypothesize  that
hematogenous transport of pro-inflammatory mediators
from periodontal infection into the placenta, fetal
membranes, and amniotic cavity induces pathology that
leads to these adverse outcomes [29].

Alzheimer Disease

Alzheimer's disease (AD) is a fatal neurodegenerative
disorder associated with inflammation including Ap-
amyloid 1-42 peptide (AP42), hyperphosphorylated tau
protein (P-Tau) [30]. In periodontitis, inflammatory
mediators and pathogens cause systemic infection due to
that Blood Brain Barrier (BBB) of cerebral transport
become compromised by microbial activation, Tau protein
phosphorylation and platelet aggregation that results in
Alzheimer's disease [31].

CONCLUSION

This review concluded that periodontitis serves a
connecting link between various systemic problems due to
its inflammatory nature. Periodontal infections associated
with an array of microorganism that can spread different
sites of the body. Periodontal disease predisposes to
inflammatory mediators in systemic circulation hence
prevention of periodontal disease progression is advisable
to avoid its systemic outcomes.

REFERENCES

1. Saini R, Marawar PP, Shete S, Saini S. Periodontitis a
true infection. J Global Infect Dis 2009;1(2):149-51.

2. D’Aiuto F, Parkar M, Andreou G, Brett PM, Ready D,
Tonetti MS. Periodontitis and atherogenesis: Causal

10.

11.

12.

13.

14.

15.

16.

association or simple coincidence. J Clin Periodontol.
2004;31(5):402-11.

Ohyama H, Nakasho K, Yamanegi K, Noiri Y, Kuhara
A, Kato-Kogoe N, et al. An unusual autopsy case of
pyogenic liver abscess caused by periodontal bacteria.
Jpn Infect Dis. 2009;62(5):381-3

Moutsopoulos NM, Madianos PN. Low-grade
inflammation in chronic infectious diseases: Paradigm of
periodontal infections. Ann N Y Acad Sci.
2006;1088:251-64.

Fowler EB, Breault LG, Cuenin MF. Periodontal disease
and its association with systemic disease. Mil Med.
2001;166(1):85-9.

Petersen PE. The World Oral Health Report 2003:
Continuous improvement of oral health in the 21 *
century-the approach of the WHO Global Oral Health
Programme. Community Dent Oral Epidemiol
2003;31:3-23.

National Oral Health Survey and Flouride Mapping:
Dental Council of India. New Delhi: Dental Council of
India; 2004, p. 13. Available from:
http://iaphd.org/NationalSurvey/summary.pdf. [Last
accessed on 2010 Mar 10].

Kornman KS, Page RC, Tonetti MS. The host response
to the microbial challenge in periodontitis: assembling
the players. Periodontol 2000.1997;14:33-53.

Armitage GC. Diagnosis of periodontal diseases. J
Periodontol 2003;74(8):1237-47.

Rai B, Kaur J, Kharb S. Pregnancy gingivitis and
periodontitis and its systemic effect. Available from:
http://www.ispub.com/journal/the_internet_journal_of_d
ental_science/volume_6_number_2_25/article/pregnancy
_gingivitis_and_periodontitis_and_its_systemic_effect.ht
ml (cited on 29/09/18)
Newman HN. Focal
Res.1996;75(12):1912-19
McMahon RFT, Sloan P. Essentials of pathology for
dentistry. Edinburgh: Churchill Livingstone; 2000, p. 26.
Newman MG. Classification and epidemiology of
periodontal diseases. In: Newman MG, Takei H,
Carranza FA, editors. Carraza's Clinical Periodontology.
10th ed. Philadelphia; WB Saunders Company; 2007. pp.
100-29.

Pihlstrom B. Periodontal risk assessment, diagnosis and
treatment planning. J Periodontol 2000.2001;25:37-58.
Saini R, Marawar PP, Shete S, Saini S, Mani A. Dental
expression and role in palliative treatment. Indian J
Palliat Care. 2009;15(1):26-9

Chwartz CJ, Valente AJ, Sprague EA, et al. The

infection. J Dent

Vol 8| Issue 1| Jan— Mar 2019

J Orofac Res 3


http://www.ispub.com/journal/the_internet_journal_of_dental_science/volume_6_number_2_25/article/pregnancy_gingivitis_and_periodontitis_and_its_systemic_effect.html
http://www.ispub.com/journal/the_internet_journal_of_dental_science/volume_6_number_2_25/article/pregnancy_gingivitis_and_periodontitis_and_its_systemic_effect.html
http://www.ispub.com/journal/the_internet_journal_of_dental_science/volume_6_number_2_25/article/pregnancy_gingivitis_and_periodontitis_and_its_systemic_effect.html
http://www.ispub.com/journal/the_internet_journal_of_dental_science/volume_6_number_2_25/article/pregnancy_gingivitis_and_periodontitis_and_its_systemic_effect.html

Narang et al

Periodontitis and Systemic Diseases

17.

18.

19.

20.

21.

22.

23.

24.

25.

pathogenesis of atherosclerosis: an overview. Clin
Cardiol 1991;14(2):11-6.

Noack B, Genco RJ, Trevisan M, Grossi S, Zambon JJ,
De Nardin E. Relation between periodontal infection and
C- reactive protein. J Periodontol. 2001;72(9):1221-7.
Lagrand WK, Visser CA, Hermens WT, Niessen HW,
Verheugt FW, Wolbink GJ, et al. C- reactive protein
localizes with complement in human heart during acute
myocardial infarction. Circulation. 1997;95:97-103
World Health Organization 2011. Fact Sheet No.312.
Diabetes. 2011. p. Available at:
http://www.who.int/mediacentre/factsh.

Matthews DC. The relationship between diabetes and
periodontal disease. J Can Dent Assoc.2002;68:161-64.
Loe H. Periodontal Disease. The sixth complication of
diabetes mellitus. Diabetes Care 1993;16(1):329-34.
Pathak AK, Shakya VK, Chandra A, Goel K. Association
between diabetes mellitus and periodontal status in north
Indian adults. Eur J Gen Dent 2013;2(1):58-61

Thoden van Velzen SK, Abraham-Inpijn L, Moorer WR.
Plaque and systemic disease: a reappraisal of the focal
infection concept. J Clin Periodontol. 1984;11:209-220.
Scannapieco FA, Wang B, Shiau HJ. Oral bacteria and
respiratory infection: effects on respiratory pathogen
adhesion and epithelial cell proinflammatory cytokine
production. Ann Periodontol. 2001;6:78-86

Munro CL, Grap MJ, Elswick RK, Jr, et al. Oral health
status and development of ventilator-associated
pneumonia: a  descriptive  study. Am J  Crit
Care. 2006;15:453-460.

26.

27.

28.

29.

30.

31.

Prasanna SJ. Causal relationship between periodontitis
and chronic obstructive pulmonary disease. J Indian Soc
Periodontol. 2011 Oct-Dec; 15(4): 359-365.

Serio FG, Duucan TB. The pathogenesis and treatment of
periodontal disease. Available on
http://www.ineedce.com/courses/1686/pdf/pathogenesisa
ndtreatment.pdf. (citedon:01/10/18)

Linden GJ, Lyons A, Scannapieco FA. Periodontal
systemic association: review of the evidence. J
Periodontal 2013;84(4):8-19

Srinivas SK. Periodontal Disease and Pregnancy
Outcomes: Time to Move On? Journal of Women’s
Health 2012;21( 2):121-25

Akiyama H, Barger S, Barnum S, Bradt B, Bauer J, Cole
GM, et al. Inflammation and  Alzheimer's
disease. Neurobiol Aging. 2000;21(3):383-421

Abbayya K, Puthanakar NY, Naduwinmani S, Y S
Chidambar. Association between Periodontitis and
Alzheimer's Disease. N Am J Med Sci. 2015;7(6): 241—
246.

How to cite this article: Narang S, Bhosale SS, Srivastava
A, Yadav SN, Dalta A, Singh A. Periodontitis and Systemic
Diseases: A Review. J Orofac Res. 2019;8(1):1-4

Funding: None; Conflict of Interest: None Stated.

Vol 8| Issue 1| Jan— Mar 2019

J Orofac Res 4



http://www.who.int/mediacentre/factsh
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3283933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3283933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3283933/
http://www.ineedce.com/courses/1686/pdf/pathogenesisandtreatment.pdf
http://www.ineedce.com/courses/1686/pdf/pathogenesisandtreatment.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chidambar%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=26199919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chidambar%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=26199919
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chidambar%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=26199919
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4488989/

