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ABSTRACT

Pregnant women may face a higher risk of developing dental conditions like periodontal disease, which is an
inflammatory and damaging condition affecting the tissues that support the teeth. Bacteria and their byproducts
from periodontal disease can negatively affect pregnancy outcomes, including the potential for tooth loss in the
mother by the spread of bacteria from the mouth into the bloodstream, production of cytokines and
immunoglobulins which may also pose a risk to the fetus if an infection is already present during pregnancy. The
present review will highlight recent findings focusing on how lifestyle-related diseases contribute to periodontal

issues and how these can affect pregnancy outcomes.

KEYWORDS: Periodontal Disease, Pregnancy Gingivitis, Female Infertility, Poly Cystic Ovarian Disease,
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INTRODUCTION

Periodontal diseases are one of the most common
infectious diseases in origin. Periodontitis is a chronic
multifactorial inflammatory disease associated with
dysbiosis plaque biofilms and characterized by
progressive  destruction of the tooth-supporting
apparatus. Its primary features include the loss of
periodontal tissue support, manifested through clinical
attachment loss (CAL) and radiographically assessed
alveolar bone loss, presence of periodontal pocketing and
gingival bleeding.™! The belief that a woman's dental
health is likely to deteriorate through having children
remains common. In many cultures, there is an old adage
for every child a tooth, meaning that the mother can
expect to lose a tooth with each pregnancy.!” The most
common maternal oral diseases that potentially could
impact pregnancy outcome include dental caries,
gingivitis, and periodontitis.”!
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Estrogen-classified hormones have varying biological
activity; for example, estriol, a weak form of estrogen, is
the primary estrogen during pregnancy, whereas
estradiol-17b, or estradiol, is the primary estrogen during
the menstrual cycle. Apart from the hormone type in
circulation, the tissue concentration of the hormones and
the ratio of estrogen to progesterone are also crucial for
the tissue response. During pregnancy, estrogens and
progesterone serve a number of vital purposes.
Maintaining pregnancy is progesterone's primary
function. Over the past 20 years, numerous researchers
have looked at the connection between different adverse
pregnancy outcomes (APO) and periodontal disorders.
There are two possible explanations for the possible
impact of periodontal diseases: either the feto-placental
unit is affected by inflammatory mediators like
prostaglandin E2 (PGE2), interleukin-1 (IL-1), IL-6, IL-
8, or tumor necrosis factor-a (TNF-a), or periodontal
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pathogens translocation to the feto-placental unit.!
Periodontal disease is both preventable and curable, thus
confirming it as an independent risk factor for adverse
pregnancy outcomes would be extremely important for
public health purposes.®

According to emerging research, women with
periodontal illnesses may be more likely to give birth to
preterm, low-birthweight kids. For this reason, the
American Academy of Periodontology recommends that
women who are pregnant or contemplating a pregnancy
receive periodontal check-ups.

Periodontal diseases during pregnancy

Although the research suggests that pregnancy is not a
risk factor for periodontal disease, gingival problems are
extensively documented in the mother throughout the
second and third trimesters of pregnancy. Periodontal
diseases are caused and maintained by variables
connected to the subgingival bacteria. Periodontal
disease is primarily caused by host inflammatory and
immunological responses.® There are different types of
periodontal disease which are aggravated by pregnancy
out of which the commonest are:

I.  Pregnancy gingivitis

Il.  Oral lesions

I11. Periodontitis

. Pregnancy gingivitis

Pregnancy gingivitis is characterized as gingival
inflammation caused by plaque and worsened by
endogenous sex steroid hormones. As a standalone
condition, pregnancy gingivitis is clinically and
histologically identical to gingivitis in non-pregnant
individuals. The clinical signs of gingivitis are the same:
gingiva with a smooth or glossy look, bleed easily, and
have red, swollen, and thickened margins. Bacterial
plaque is the most important contributor in the initiation
and maintenance of gingival inflammation in pregnant
women, and the exacerbation of the inflammatory
response of the gingiva often seen during pregnancy is
caused by altered tissue metabolism.[" Because gingivitis
is caused by bacterial plaque, there may be no significant
changes in gingival health between pregnant and non-
pregnant women who maintain very good plaque
control.®! Pregnancy gingivitis usually starts at the
second month of gestation and reaches the highest level
at the eighth month, and heals spontaneously after birth.’
Gingivitis is the most common oral disease in pregnancy,
accounting for 60-75% of cases. The vulnerability of
gingival tissues to inflammation in pregnancy appears to
be tied to pregnancy-related hormonal changes; however,
the exact mechanism by which these hormones enhance
gingival inflammation is unknown.™™

Clinical and Microbial changes in the periodontal
tissues during pregnancy

Increased  periodontal  probing  depths, gingival
inflammation, gingival crevicular fluid flow, bleeding
upon probing, tooth mobility, incidences of pyogenic
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granulomas and  increase in  numbers  of
periodontopathogens especially P. gingivalis and P.
intermedia.

Il. Oral lesion

Pyogenic granuloma (PG) also known as epulis of
pregnancy, granuloma gravidarum, or pregnancy tumor,
is a benign oral lesion. Pyogenic granuloma is a non-
specific inflammatory lesion of the skin and mucous
membranes that can occur in both men and women, but
is most frequent during pregnancy. When gingival
lesions appear during pregnancy, they are referred to as
pregnancy tumors or granuloma gravidarum. Pyogenic
gingival granuloma develops in upto 5% of pregnancies.
Hullihen published the first report of PG in English
literature in 1844.

The hormonal imbalance associated with pregnancy
increases the organism's response to irritation;
nevertheless, bacterial plaque and gingival inflammation
are required for subclinical hormone abnormalities that
lead to gingivitis. This vascular lesion is caused by
elevated progesterone in conjunction with local irritants
and microorganisms. Lesions are often erythematous,
smooth, and lobulated, and they are seen mostly on the
gingiva. The tongue, palate, and buccal mucosa may also
be affected. Pregnhancy tumors are most common after
the first trimester, grow quickly, and usually disappear
after birth.

Clinical complaints related with pregnancy-associated
pyogenic granulomas are usually modest and include
gingival bleeding, discomfort, and esthetic problems.
The lesion typically appears as a quickly expanding
gingival lump that bleeds abundantly when touched.
Histologically, it is a highly proliferative vascular lesion
that looks like granulation tissue. Estrogen stimulates
vascular endothelial growth factor (VEGF) synthesis in
macrophages, which is inhibited by androgens and may
contribute to the development of pregnancy tumours.™!

These regulating effects of sex hormones can be used as
therapeutic or preventive treatments in pregnancy
tumors. Progesterone acts as an immunosuppressant in
preghant women's gingival tissues, preventing a rapid
acute inflammatory response against plaque while
allowing for an increased chronic tissue reaction,
resulting in an exaggerated appearance of inflammation.
Angiostatin expression in PG was significantly lower
than in healthy and periodontally involved gingiva. The
molecular mechanism underlying the regression of
pregnancy tumors following parturition is unknown. It
has been claimed that, in the absence of VEGF,
Angiopoietin-2 (Ang-2) causes blood vessels to shrink.
The highest protein level of Ang-2 was found in pregnant
tumors, followed by postpartum and normal gingiva.
VEGF levels were elevated in the granulomas.™?

I11. Periodontitis

During pregnancy, women undergo physiological,
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immunological, and hormonal changes that increase their

susceptibility to infections, including oral and
periodontal diseases. Changes in estrogen and
progesterone levels also have an effect on the

composition of the oral microbiota, compatible with the
development of periodontitis.™® Periodontal diseases are
also considered established or potential risk factors in
numerous systemic diseases and conditions, such as
cardiovascular disease, diabetes metabolic control, and a
number of adverse pregnancy outcomes.™! Periodontitis
can raise the risk of adverse pregnancy outcomes (APO),
such as preterm birth, hypertension, gestational diabetes,
low birthweight, and intrauterine development
retardation. Furthermore, maternal periodontal disease
appears to be related with stillbirth and infant death.[™

Two biological mechanisms supporting this association
between periodontal diseases and APO have been
proposed (¢!

i.  One through systemic dissemination of periodontal
pathogens that could cross the placenta into the
amniotic fluid and fetal circulation,

ii. Other through inflammatory mediators such as
interleukin-6 (IL-6), IL-8 and tumor necrosis factor
alpha (TNF-o) produced during periodontal
inflammation that could, by entering the systemic
circulation, induce an acute inflammatory response
affecting the foetus and placenta.

Pregnancy-associated periodontal disease is similar, but
oestrogen and progesterone can aggravate gingival
edema and vasculature. Carrillo de albornoz et al. (2010)
discovered alterations in suspected periodontal disease
(PD) pathogens throughout pregnancy. Periodontal
pockets serve as a reservoir for oral microorganisms.
Modifications in the oral microbiome may be considered
a potential cause for the development of PD during
pregnancy. A recent study found that deteriorating
Parkinson's disease was connected with an increase in
"red complex" bacteria such as Porphyromonas
gingivalis and Prevotella. However, the proportions of
the "red complex" bacteria did not change throughout
pregnancy, although significant variations were
discovered for all pathogens after childbirth.

A recent study found that bacterial loading of
Porphyromonas gingivalis and Tannerella forsythia in
the third month of pregnancy was associated with
worsened PD as determined by bleeding on probing.
Another recent study examined the bacteria load of
pregnant women and the relationship to estradiol levels.
The results revealed that Campylobacter rectus was
higher in pregnant women than non-pregnant women.*"!

Periodontitis and Female Infertility

The relationship between periodontitis and female
infertility is not well understood. The scientific
community has made numerous attempts to determine
whether there is a link between these two conditions.
Hart proposed in 2012, after analyzing the clinical
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parameters of 3416 women, that the presence of
periodontitis could be a risk factor for female conception
(particularly in non-Caucasian women, given the high
prevalence of periodontitis in 41.4% of the sample).

In a randomized controlled multicentre trial (Smile trial)
done in Australia, women with oral inflammation
(mainly non-Caucasian) had an average conception time
of 7.1 months, compared to 5 months for women with
normal oral health. Furthermore, they discovered a more
than 2-month increase in the average female conception
time among non-Caucasian women compared to the
other groups.t*®

The relationship between periodontal condition and the
female reproductive system appears to be complex.
Nonetheless, the secondary function of periodontitis in
other disorders may help to explain why it can impair
female fertility. Periodontitis has been associated to
polycystic ovarian syndrome (PCOS), endometriosis
(EM), obesity, bacterial vaginosis (BV), chronic kidney
disease (CKD), and aging, all of which are risk factors
for spontaneous pregnancy.

Poly Cystic Ovarian Disease and Periodontitis

Inflammation has a critical role in the pathophysiology
of polycystic ovarian disease and periodontitis. As a
result, the link between PCOS and PD was initially
established on their shared correlation with Metabolic
syndrome (MetS).!! Dursun et al.”? found that PCOS
women  exhibited higher levels of periodontal
inflammation and destruction than non-PCOS women,
with clear signs of oxidative stress and glycaemic
dysregulation on GCF. Indeed, diabetes mellitus and
oxidative stress are well-established risk factors for
Periodontal Diseases and may play a substantial role in
the PCOS-PD relationship. Furthermore, metabolic
syndrome may play an important role by causing
systemic inflammation and insulin resistance.*!

PCOS is associated with low-grade systemic
inflammation, as evidenced by elevated levels of C
reactive protein (CRP), proinflammatory cytokines and
chemokines such as interleukin 18 (IL 18), monocyte
chemoattractant protein 1 and macrophage inflammatory
protein 1, as well as white blood cell count. Furthermore,
elevated oxidative stress and its indicators indicate PCOS
as an inflammatory condition.”? Periodontitis is a
chronic inflammatory condition that is linked to a variety
of systemic ailments. Later, the cascade of
proinflammatory events was hypothesized as a potential
link between PD and PCOS.[*! Both disorders tend to
function synergistically to promote proinflammatory
cytokine expression, and the severity of Parkinson's
disease may be related with PCOS exacerbation.!
Overall, the potential relationship between PD and PCOS
is founded in chronic subclinical inflammation in both
disorders.”® Chronic subclinical inflammation increases
proinflammatory markers like C-Reactive Protein (CRP),
tumor necrosis factor-a (TNF-a), interleukin (IL)-6, IL-
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17, and matrix metalloproteinase-9, as well as local
oxidative stress (e.g. myeloperoxidase and nitric oxide).

As a result, PCOS-induced subclinical inflammation may
exacerbate periodontal damage, whereas PD-induced
subclinical inflammation via direct invasion of
periodontal microbiota may support PCOS etiology.
Furthermore, PD management has been linked to insulin
level control, as periodontal treatment reduced high
glycemic levels; hence, unmanaged PD may have an
indirect impact on PCOS clinical status (Figure 1).

Obesity and Periodontal Disease

The first report on the link between obesity and
periodontal disease emerged in 1977, when Perlstein et
al. " discovered histopathologic alterations in the
periodontium in genetically obese Zucker rats. Using
ligature-induced periodontitis, they discovered that obese
animals had higher alveolar bone resorption than non-
obese rats. Furthermore, obesity did not appear to induce
pathologic periodontal modifications in healthy oral
settings; instead, in response to bacterial plaque
accumulation, periodontal inflammation and destruction
were more severe in obese mice. Later, epidemiological
research validated the concept that obesity is a risk factor
for periodontal disease.

In 1998, Saito et al. ®®! examined 241 healthy Japanese
people and discovered for the first time a link between
obesity and periodontal disease in humans. Furthermore,
research have shown that the fat distribution pattern
plays an important role in the connection with
periodontitis. In 2005, Genco et al. ®¥ examined National
Health and Nutrition Examination Survey (NHANES I11I)
data and found that BMI was positively connected with
the degree of periodontal attachment loss; they
discovered that this association is modified by insulin
resistance.

The molecular processes underlying the obesity-
periodontitis relationship are unknown; however,
cytokines and hormones generated from adipose tissue
may play an important role. Fat tissue is more than just
the body's passive triglyceride store; it also produces a
large variety of cytokines and hormones known as
adipokines or adipocytokines, which can affect
periodontitis (Figure 2). %4

Endometriosis and Periodontitis

While endometriosis and periodontal disease appear to
be unconnected since they affect distinct physiological
systems, both are chronic inflammatory illnesses with
altered immune responses. This similar trait, known as
"global immune dysregulation,” may account for the
increased prevalence of other systemic autoimmune
illnesses in people with both conditions. The idea of
global immunological dysregulation implies that immune
system changes in one part of the body might have
widespread repercussions, potentially impacting the
development  of  numerous  autoimmune  and
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inflammatory disorders. Recognizing these linkages may
provide useful insights into diagnosis and treatment
techniques.

Furthermore, both endometriosis and periodontal disease
are associated with changes in immune modulators.
Endometriotic lesions are associated with decreased NK
cell activity and cytotoxicity against endometrial cells, as
well as increased levels of sSICAM-1, peripheral
monocytes, peritoneal macrophages, and lymphocytes.
Endometriosis patients have elevated levels of cytokines
and factors in their peritoneal fluid, including IL-1p, IL-
6, IL-8, TNF-o, vascular endothelial growth factor,
RANTES (regulated upon activation, normal T cell
expressed and secreted), and monocyte chemoattractant
protein-1.

Chronic periodontitis is associated with a persistent
systemic inflammatory burden caused by the spread of
periodontal pathogenic bacteria, their products (e.g.,
lipopolysaccharides), and locally produced inflammatory
mediators (e.g., IL-1B, IL-6, TNF-a, prostaglandin E2,
and thromboxane B2) (Figure 3). 2%

Bacterial Vaginosis (BV) and Periodontitis

There are microbial similarities between the oral and
vaginal environments in the presence of both PD and BV,
respectively.®” This association may indicate shared
pathophysiological mechanisms, such as a weakened
host response to infection. However, periodontal
disorders and bacterial vaginosis may be connected due
to similarities in the microbiota, specifically Prevotella
species, as well as Prevotella-mediated inflammation.
Prevotella stimulates dendritic cells to release IL-1p, IL-
6, and IL-23 via Toll-like receptor 2 (TLR2), which then
triggers IL-17 synthesis by Thl7 cells and activates
neutrophils. On the other hand, recently discovered
peptide toxins released by Prevotella may play a crucial
role in causing systemic inflammation. As a result,
Prevotella-mediated  chronic  inflammation  causes
localized bone loss and tissue degradation in PD and
endotoxemia  through lipopolysaccharides.  Local
inflammation generated by these illnesses spreads and
can compromise systemic health.®™ Owverall, the
possibilities for contamination throu%h haematogenous
spread or oral-genital direct transfer;™*®! however, the link
between these two diseases is still poorly known.

Periodontal Disease and Pregnancy Outcomes

Galloway originally proposed that maternal periodontal
infection could contribute to pregnancy difficulties such
as "miscarriage, pyelitis, mastitis, phlebitis, anaemia, and
toxaemias of pregnancy” in 1931.F"1 Since then,
evidencehas accumulated associating maternal periodontal
disease with poor pregnancy outcomes. Aside from
increasing  gingival  inflammation, female sex
hormones, particularly progesterone, play an important
role in regulating several critical processes during
pregnhancy, including embryo implantation, gravidity
maintenance, gestational immune responses, parturition
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induction, and cervical ripening. Maternal immune
responses are important not only for protecting the
mother and her fetus from external infections, but also
for allowing the pregnant woman to accept the fetus,
which carries external DNA from the father and so
functions as an allograft. 8%

It is obvious that any triggering mechanisms that may

disturb these physiologically complex processes may
contribute to adverse pregnancy outcomes, including

l

PCOS

European Journal of Biomedical and Pharmaceutical Sciences

mainly preeclampsia (i.e., maternal hypertension with
proteinuria or pulmonary edema, oliguria, or convulsions
after the 20th week of pregnancy), intrauterine infections
(caused by microorganisms originated from genital or
nongenital sources), preterm birth (any live birth before
the 37" week of gestation), low birth Preeclampsia and
premature birth are among the most common causes of

maternal and neonatal morbidity and mortality (Figure
4).[40-41]
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CONCLUSION progesterone, contribute to an elevated risk of

In conclusion, the interplay between pregnancy and
periodontal diseases highlights a critical area of concern
in  maternal health. Pregnancy-induced hormonal
fluctuations, particularly increased levels of estrogen and

developing periodontal diseases such as gingivitis and
periodontitis. These conditions can result in adverse
pregnancy outcomes, including preterm birth, low birth
weight, and potentially gestational diabetes. Emerging
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evidence suggests that periodontal pathogens may
influence systemic inflammation and immune responses,
thereby exacerbating pregnancy-related complications.

Given the potential risks, it is imperative to incorporate
routine periodontal screenings and early intervention
strategies within prenatal care. This approach not only
promotes maternal oral health but also mitigates the risk
of adverse obstetric outcomes, ultimately improving both
maternal and neonatal health.
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