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Abstract 
Polycystic ovary syndrome (PCOS) is a complex hormonal disorder affecting ≈6% of women of reproductive age in which the 

ovaries contain many cystic follicles and associated with overproduction of sex hormones. Increased levels of these sex hormones 

are associated with increased gingival inflammation. PCOS is one of the main causes of infertility and also shows an interacting 

link with oral health. PCOS may alter the composition of the oral micro flora through various mechanisms. The sex hormones 

play a role in the maintenance of bone mass and directly or indirectly influence periodontal cells. Thus the aim of this review 

article is to find out the association between periodontal diseases and polycystic ovary syndrome. 
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Introduction 
Polycystic ovary syndrome (PCOS), or Stein-

Leventhal syndrome, is a genetically complex 

endocrine disorder of uncertain etiology affecting about 

6.5% to 8% of women in reproductive ages and 

associated with metabolic dysfunction.1,2 Polycystic 

ovary syndrome (PCOS) is a common cause of 

anovulatory infertility.3,4 Potential metabolic risk 

factors associated with this syndrome are: Type 1 

diabetes mellitus, endothelial dysfunction, visceral 

obesity5 and chronic low grade inflammation6 places 

these patients at a greater risk for development of 

symptomatic atherosclerotic cardiovascular diseases. 

Therefore, PCOS may be considered as a suitable 

model for studying the complex interaction among 

these cardiovascular risk factors, especially chronic 

inflammation. Periodontitis is a chronic infectious 

multifactorial disease which leads to alveolar bone loss 

and cause local and systemic elevations of 

proinflammatory cytokines, such as tumor necrosis 

factor-a (TNF-a), interleukin-6 (IL-6) and interleukin-

17 (IL-17).7 It is already confirmed through the various 

evidences that there is an association between 

periodontitis and systemic disorders, including 

metabolic syndrome, diabetes, and cardiovascular 

disease (CVD).8-10 Because of the fact that both 

periodontal disease and metabolic syndrome are 

associated with systemic inflammation and insulin 

resistance, these two disorders may be shared a 

common pathophysiologic pathway.8 PCOS appears to 

be linked with increased oxidative stress and systemic 

inflammation because females with PCOS have 

increased markers of lipid peroxidation, C-reactive 

protein (CRP), inflammatory cytokines.11,12 Still there is 

limited information regarding periodontal health, the 

oral microbiota, in relation with systemic inflammatory 

conditions caused by PCOS. The aim of this paper was 

to review the literature focusing on the oral aspects of 

PCOS.  

 

PCOS and gingival inflammation 

In response to the bacterial infection, host derived 

inflammatory mediators (cytokines) and proteolytic 

enzymes (MMPs) are triggered and activated.13 PCOS 

is characterized by chronic low-grade inflammation14 

and a prolonged low-grade inflammatory state can be 

caused by chronic infections such as gingivitis. It was 

observed that gingivitis is frequently present in patients 

with PCOS. Gingivitis is a reversible condition 

associated with inflammation caused by the microbial 

biofilm accumulating on the tooth surfaces. If left 

untreated, gingivitis leads to periodontitis in some 

individuals. Regarding the association of PCOS with 

gingival inflammation, it was recently demonstrated 

that they appear to act synergistically on the production 

of proinflammatory cytokines IL-6, IL-17 and TNF-

α.15,16 Thus, PCOS may have an impact on gingival 

inflammation or viceversa (Ozcaka O et al 2012).15 IL-

17 levels are altered in non-obese females with PCOS 

and may influence gingival inflammation (Ozcaka O et 

al 2013).16 Matrix metalloproteinase’s (MMP’s) play an 

important role in physiological and pathological 

processes including inflammatory response, 

cardiovascular diseases, and ovarian dysfunction. In a 

study done by Akcalı A et al (2015)17 it was concluded 

that increased levels of MMP-8 and MMP-8/TIMP-1 

ratio in saliva and serum in women with PCOS and 

potentiated by gingival inflammation. 

 

PCOS and oral microflora 

In vivo and in vitro investigations examined 

bacterial cultures during periods of change in hormonal 

levels and observed the effect of female sex steroids on 

the composition of the subgingival biofilm and showed 

positive link. Pregnancy, puberty, menstruation and 
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menopause are four physiological conditions which are 

associated with fluctuations in endogenous hormonal 

levels and offer a means to analyze the changes occur in 

the oral microbial community. Oral contraceptive use 

and hormone replacement therapy alters the hormonal 

levels and also used to examine the effect of exogenous 

hormonal fluctuations on oral microbial profiles.18 

Ozcaka O et al. (2013)16 reported increased salivary 

levels of the selected pathogens (Porphyromonas 

gingivalis, Fusobacterium nucleatum, Streptococcus 

oralis, and Tannerella forsythia) and serum–antibody 

response in women with PCOS. Akali et al. (2014)19 

have compared the levels of putative periodontal 

pathogens in saliva and their antibody response in 

serum in PCOS patients with healthy subjects and 

found that the women with PCOS, salivary 

Porphyromonas gingivalis, Fusobacterium nucleatum, 

Streptococcus oralis and Tannerella forsythia levels 

were higher than healthy women. The presence of 

PCOS also enhanced P. gingivalis, Prevotella 

intermedia and S. oralis serum antibody levels. 

Gingival inflammation correlated positively with levels 

of these mentioned microfloras in saliva in PCOS 

patients. PCOS may quantitatively affect the 

composition of oral microflora and exerting a 

confounding role in resultant gingival inflammation and 

periodontal health. The most concordant effect seems to 

be exerted on P. gingivalis.19 

 

PCOS and periodontitis 

As we discussed earlier that PCOS may have an 

impact on gingival inflammation or viceversa (Ozcaka 

O et al 2012).15 If not treated lead to periodontitis. CRP 

is a serologic marker of systemic inflammation that 

increased the risk for various systemic diseases.20 CRP 

levels increased in periodontitis so CRP might be a 

possible mediator of the association between 

periodontitis and these systemic conditions.21 Patients 

with periodontitis also have a higher concentration of 

pro-inflammatory cytokines such as tumor necrosis 

factor (TNF)-a and interleukin (IL)-1 in serum and/or 

gingival crevicular fluid.22,23 Chronic secretion of these 

proinflammatory cytokines in periodontal infection may 

lead to insulin resistance.24 This pathognomonic state of 

chronic systemic inflammation and insulin resistance in 

both periodontitis and PCOS can be hypothesized as a 

converging channel associating the disorders. In a study 

done by Porwal S et al in (2014)25 observed influence 

of systemic inflammation (hsCRP) on periodontal 

parameters, which showed a strong association of 

hsCRP with periodontal inflammation and breakdown, 

suggesting that increased systemic inflammation due to 

PCOS may influence the periodontal condition. In 

addition, sex hormones (androgens, estrogens and 

progestins) play an important role in the maintenance of 

bone mass, and directly and indirectly influence 

periodontal cells.19 

 

Prevalence of periodontal disease in PCOS 

Porwal S et al (2014)25 did a cross-sectional, 

single-masked study and resulted that the women with 

newly diagnosed PCOS may have increased prevalence 

for periodontitis, with higher measures of periodontal 

inflammation and breakdown than those on medical 

treatment for PCOS and systemically healthy females. 

Rahiminejad et al (2015)26 conducted a cross-sectional 

study to find out the prevalence of periodontitis in 

females with PCOS and found that prevalence of 

periodontal disease parameters were higher in nonobese 

women with PCOS comparing to systematically healthy 

controls. Another study done by Nair SD et al (2017)27 

observed higher prevalence of periodontal disease 

parameters in the PCOS group as compared to the 

women without PCOS.  

 

Conclusion 
The studies reviewed in this article suggest that 

patients with PCOS have altered levels of some markers 

of inflammation, which reflects a state of chronic low 

grade gingival inflammation and PCOS shows a 

positive and significant association with the clinical and 

molecular parameters of periodontal diseases. However, 

long term significance of these findings yet to be 

confirmed.  
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