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Discussion
Dental health can be the reflection of the general health in a patient, 

considering the incidence of oral manifestations on a big group of 
diseases and also the consequences that an oral pathology can have in 
the general health. The relationship of pathogens in the oral cavity and 
a great number of diseases is well described; being the most known 
endocarditis. However many other relationships have been described.1 
Among the pathologies in oral cavity one of special interest during 
pregnancy is periodontal disease (PD). This is a multifactorial 
inflammatory condition in which inappropriate interaction between 
the host immune response and specific groups of bacterial pathogens 
leads to destruction of connective and bone tissues supporting the 
tooth. Dissemination of pathogens, toxins, and immune complexes 
from and to periodontal lesions is at the basis of the increasingly 
recognized association between PD and various systemic diseases.1 
PD is likely to cause 19% increase in the risk of cardiovascular disease, 
and this increase in relative risk reaches 44% among individuals 
aged 65 years and over. Type 2 diabetic individuals with severe form 
of periodontal disease have 3.2 times greater mortality risk compared 
with individuals with no or mild periodontitis. Periodontal therapy 
has been shown to improve glycemic control in type 2 diabetic 
subjects.2 Also it has been known for some time that relationships 
exist between periodontal disease and other medical conditions such 
as kidney disease, and rheumatoid arthritis.3 The typical clinical signs 
in chronic periodontitis occur mainly as a result of activation between 
host-derived immune and inflammatory defense mechanisms. IL-1 
and TNF induce expression of other mediators that amplify the 
inflammatory response, such as prostaglandins, and lead to production 
of lytic enzymes and stimulate the production of chemokines.4 
Furthermore, periodontitis is related to maternal infection, preterm 
birth, low birth weight, and preeclampsia.2 In recent years, research 
linking periodontitis to the risk of adverse birth outcomes has resulted 
in an increased interest in the topic of oral health during pregnancy. 

Preterm birth (PB) is a primary public health challenge in both 
developed and underdeveloped nations.5,6 In 2016 Mattheus et al.7 
recommended promoting legislation to include dental coverage for 
pregnant women regardless of their current medical insurance. This 
has the potential to increase the utilization of dental services by women 
for both preventive and restorative care,7 showing the possibility of 
a relationship among the lack of access to dental coverage and the 
complications during pregnancy in Hawaii. Other authors have also 
shown that the incidence of pre-term low birth weight still prevails in 
developed as well as developing countries though the numbers may 
vary.8 It is also worth mentioning that some studies have shown a 
stronger relationship between periodontitis and perinatal complication 
among vulnerable populations like refugees.9 Pregnancy sometimes 
has adverse outcomes including low birthweight (<2500 g), pre-term 
birth (<37 weeks), growth restriction, pre-eclampsia, miscarriage and/
or stillbirth. Maternal periodontitis directly and/or indirectly has the 
potential to influence the health of the foetal-maternal unit.10 Preterm 
birth accounts for 70% of perinatal mortality, nearly 50% of long term 
neurological morbidity, and a significant impact on health care costs. 
There is evidence that spontaneous preterm labor and preterm birth 
are associated with intrauterine infection due to abnormal genital and/
or oral colonization.11 Preterm birth and small for gestational age are 
strong indicators of neonatal adverse outcomes12 and is a significant 
causative factor of infant and child morbidity and mortality. Preterm 
birth complications are estimated to be the second most common 
cause of death in children less than 5 years old.13 It is estimated that six 
million perinatal deaths occur every year worldwide, with premature 
birth being the main cause.14

Despite improvements in obstetric care, rates of preterm birth have 
not decreased during the last 10 years. The etiological role of maternal 
infection, either in the genital tract or elsewhere, on preterm delivery 
remains unclear. PD is one of the most common chronic infectious 
diseases. This type of infection is caused primarily by Gram-negative 
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Abstract

There is a general concern about the relationship between periodontal disease and 
pregnancy, although the lack of evidence in the studies is significant, there is a population 
that must receive attention. It is important that dentists and gyneco-obstetrics work together 
to keep oral health in pregnant women and also improve their oral hygiene. This mini-
review highlights the importance of periodontal disease, pathogens involved, treatment and 
dental management in pregnant women.
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anaerobic, and microaerophilic bacteria that colonize the subgingival 
area and produce significant amounts of proinflammatory cytokines, 
mainly interleukin 1 beta and interleukin 6, prostaglandin E2, and 
tumor necrosis factor alpha. PD may therefore influence PB through 
an indirect mechanism involving inflammatory mediators or through 
a direct bacterial assault on the amnion.5 Two pathogenic mechanisms 
have been proposed to explain this association. The direct pathway 
is based on the presence of gram-negative anaerobic bacteremia 
originating in the gingival biofilm, whereas the indirect pathway 
involves the production of pro-inflammatory markers which enter the 
bloodstream from the gingival submucosa. The result is the same: the 
development of an immune inflammatory response and/or the local 
suppression of growth factors in the fetal-placental unit, which in turn 
triggers labor.14 For Sanz et al.10 specifically two major pathways have 
been identified, one direct, in which oral microorganisms and/or their 
components reach the foetal-placental unit and one indirect, in which 
inflammatory mediators circulate and impact the foetal-placental 
unit.10 

Periodontal disease and pregnancy
The relationship between periodontal disease and adverse 

pregnancy outcome remains in debate after all these years. Some 
authors have suspected that pathogens causing periodontal disease 
may translocate to the amniotic cavity and so contribute to triggering 
an adverse pregnancy outcome.15 However, Radochova et al.16 
suggested that, the presence of microbial invasion of the amniotic 
cavity (MIAC) and intra-amniotic inflammation (IAI) was not related 
to the periodontal status of women with preterm prelabor rupture 
of membranes (PPROM).16 In the middle of this discrepancy it has 
been suggested that changes in immunity and/or hormone levels 
during gestation induce changes in the composition of the microbiota, 
which leads to increased inflammatory response in mucosal surfaces. 
Altogether, these data provide evidences that physiological changes 
associated with pregnancy lead to shifts in the microbial communities 
colonizing mucosa surfaces, which then induce pro-inflammatory 
immune responses. Thus, the already dysbiotic microbiota in 
subgingival sites of PD patients would be submitted to additional 
factors promoting imbalance during pregnancy, increasing its 
pathogenic potential to induce gingival inflammation.17 In women with 
periodontitis, the infected periodontal tissues may act as reservoirs of 
bacteria and their products that can disseminate to the fetus-placenta 
unit. In severe periodontitis patients, the infection agents and their 
products are able to activate inflammatory signaling pathways locally 
and in extra-oral sites, including the placenta-fetal unit, which may 
not only induce preterm labor but also lead to pre-eclampsia and 
restrict intrauterine growth. Despite these evidences, the effectiveness 
of periodontal treatment in preventing gestational complications was 
still not established since it may be influenced by several factors such 
as severity of disease, composition of microbial community, treatment 
strategy, and period of treatment throughout pregnancy.17 There has 
been extensive interest in the Th1:Th2 dichotomy for the maintenance 
of successful pregnancy. A trend towards the Th2 cytokine profile and 
a suppression of the Th1 cytokine profile appears to exist both in the 
peripheral blood but more significantly at the maternal fetal interface. 
Activation of the proinflammatory Th1 profile rather than suppression 
of the Th2 profile-is apparent in preterm labour and thus should be 
considered as the logical target for immunomodulating therapies for 
the prevention of preterm labour and improving neonatal outcome.18 
Considering Th1 is a cell mediated immunity and Th2 is a humoral 
effector mechanism. Certain infectious diseases, even sub-clinical 

infections, may result in enhanced IL-12 production and in turn an 
overall shift toward type 1 bias. Th-1 response leads to the activation 
of decidual macrophages, which secrete toxic levels of nitric oxide 
and TNF-α.18 

Pathogens involved in PD
As is well known, bacterial invasion in subgingival sites especially 

of Gram-negative organisms are initiators for periodontal diseases. 
The periodontal pathogens with persistent inflammation lead to 
destruction of periodontium. The factors like low socio-economic 
status, mother’s age, race, multiple births, tobacco and drug-abuse may 
be found to increase risk of adverse pregnancy outcome. However, 
the same are less correlated with Preterm Low Birth Weight cases 
(PLBW). Even the invasion of both aerobic and anaerobic may lead to 
inflammation of gastrointestinal tract and vagina hence contributing to 
pre-term low-birth weight. The biological mechanism involved between 
PLBW and maternal periodontitis is the translocation of chemical 
mediators of inflammation. Pre-eclampsia is one of the commonest 
causes of both maternal and fetal morbidity as it is characterized by 
hypertension and hyperprotenuria.19 Maternal periodontal disease with 
systemic inflammation as measured by C-reactive protein is associated 
with an increased risk for preeclampsia.20 Machado et al.21 provided 
a longitudinal overview of the subgingival bacterial microbiome 
using fluorescence in situ hybridization technique, in women in the 
second trimester of pregnancy (between 14 and 24 weeks), and 48 h 
and 8 weeks postpartum. Of 31 women evaluated during pregnancy, 
24 returned for the 48-h and 18 for their 8-week exams postpartum. 
Microbial analysis showed a statistically significant decrease 
in cell count over the study period for Prevotella nigrescens. P. 
intermedia, Campylobacter rectus, and Porphyromonas gingivalis 
also decrease, although not significantly, and Aggregatibacter 
actinomycetemcomitans increased. No significant changes were found 
for Fusobacterium nucleatum, Treponema denticola, orTannerella 
forsythia.21 Actinomyces infections in pregnancy are rare but, if they 
occur, have been linked primarily with preterm deliveries.22 Blanc 
et al.23 found the placentas from women with periodontitis showed 
a higher prevalence of periodontopathogens compared to those from 
women without periodontitis. Samples showed low prevalences of 
Actinomyces israelii, Parvimonas micra and Tannerella forsythia. 
An association was found between Eikenella corrodens in placenta 
and periodontitis. The most ubiquitous bacterium, Fusobacterium 
nucleatum, was more prevalent in mothers with periodontitis and 
preterm births and/or low birthweight neonates. Porphyromonas 
gingivalis, Treponema denticola, Prevotella intermedia 
and Aggregatibacter actinomycetemcomitans were not detected.23 

Treatment in pregnancy
There is no agreement between researchers about 

treatment of PD in pregnancy. Schwendicke et al.24 stated that 
providing periodontal treatment to pregnant women could 
potentially reduce the risks of perinatal outcomes, especially 
in mothers with high risks. Conclusive evidence could not be 
reached due to risks of bias, risks of random errors, and unclear 
effects of confounding. Further randomized clinical trials are 
required for this author.24 But for others, some evidence from 
observational studies suggests that periodontal intervention may 
reduce adverse pregnancy outcomes.25 Although Rosa et al.26 add 
that treatment of periodontal disease with scaling and root planning 
cannot be considered to be an efficient way of reducing the incidence 
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of preterm birth. Women may be advised to have periodical dental 
examinations during pregnancy to test their dental status and may 
have treatment for periodontal disease.26 However, they should be told 
that such treatment during pregnancy is unlikely to reduce the risk of 
preterm birth or low birthweight infants27 and primary periodontal care 
during pregnancy cannot be considered an efficient way of reducing 
the incidence of preterm birth.26 On the other hand, George et al.28 
said cumulative evidence suggests that periodontal treatment 
during pregnancy may reduce preterm birth and low birth weight 
incidence. Nevertheless, these findings need to be further validated 
through larger more targeted randomized control trials.28 

Is it effective to give antibiotics for PD in 
pregnancy?

Attempts at elimination of infectious agents often do not represent 
a definitive therapy in periodontitis, requiring the administration 
of more sophisticated biological treatment modalities. A thorough 
understanding of the host inflammatory response in periodontal 
pathogenesis presents the opportunity for exploiting new treatment 
strategies for periodontitis by means of host response modulation. 
The rationale behind this approach is to aid the host in its fight 
against infectious agents by supplementing the natural inherent 
defense mechanism or to modify its responses by changing the 
course of inflammatory systems. Therefore, pharmaceutical 
inhibition of host response pathways that mimic endogenous anti-
inflammatory mechanisms may prove to be an effective strategy for 
treating periodontal diseases. This would require the development of 
polypharmaceutical approaches controlling all pathways associated 
with inflammation and tissue destruction.4 Thinkhamrop et al.29 
in their research reported antibiotic prophylaxis did not reduce the 
risk of preterm prelabour rupture of membranes or preterm delivery 
(apart from in the subgroup of women with a previous preterm 
birth who had bacterial vaginosis). Antibiotic prophylaxis given 
during the second or third trimester of pregnancy reduced the risk 
of postpartum endometritis, term pregnancy with pre-labour rupture 
of membranes and gonococcal infection when given routinely to 
all pregnant women. Substantial bias possibly exists in the review’s 
results because of a high rate of loss to follow-up and the small 
numbers of studies. There is also insufficient evidence on possible 
harmful effects on the baby. Therefore, there is not enough evidence 
to support the use of routine antibiotics during pregnancy to prevent 
infectious adverse effects on pregnancy outcomes.29 It is interesting 
that PD and bacterial vaginosis share microbiological similarities, 
and both conditions are associated with spontaneous preterm labor 
and preterm birth. In addition, PD and bacterial vaginosis have been 
linked through gene polymorphism. Studies evaluating antibiotic 
administration to eradicate PD and/or bacterial vaginosis responsible 
organisms, and minimize the risk of preterm births have yielded 
conflicting results. With respect to bacterial vaginosis, the timing 
and the choice of antibiotic administration might partly explain the 
conflicting results. The use of scaling and/or root planning for women 
with periodontal disease appears to reduce the risk of preterm birth, 
but routine administration of antibiotics has not demonstrated any 
impact on preterm birth and the contribution of periodontal disease 
and bacterial vaginosis are needed.30

 Dentists and gyneco-obstetrics
Luc et al.31 did a research to analyze knowledge and practices of 

dentists regarding dental care during pregnancy using a questionnaire. 

Their results showed 53.9% of pregnant women are not referred 
by an obstetrician. Only 59.8% of practitioners believe that dental 
anaesthesia is not contraindicated, and most practitioners believe 
that the best time for care is the second trimester or after pregnancy. 
During pregnancy, practitioners realize the motivation for hygiene 
(90.7%), drainage of an abscess (82.2%), scaling (76.1%), the 
placement of a splint (74.1%), the treatment of caries (70%), and the 
removable prosthesis (67.2%).These results indicate the existence of 
a gap between the care of pregnant women and the state of the art 
in dental science, despite current clinical recommendations to deliver 
all necessary care to pregnant patients during the first, second and 
third trimester. Moreover, the results highlight the need to reinforce 
the initial training of dental students, but also to develop the training 
for practitioners in this field.31 In a study rolled in Murcia, Spain, 
the authors found the vast majority of dentists (81.3%) agreed that 
oral care should be part of general healthcare for pregnant women. 
However, discrepancies were found in knowledge and attitudes to 
practice.32 Also Vieira et al.33 reported dentists have doubts and fears 
about the care of pregnant women, to a greater or lesser degree, 
especially with regard to the use of X-rays, prescriptions and ideal 
gestational period of treatment.33 Pregnancy is a time of particular 
vulnerability in terms of oral health due to complex physical and 
physiological changes34 nevertheless by itself is not a reason to defer 
routine dental care and necessary treatment for oral health problems. 
Diagnosis and treatment, including needed dental X-rays, can be 
undertaken safely during the first trimester of pregnancy. Needed 
treatment can be provided throughout the remainder of the pregnancy; 
however, the time period between the 14th and 20th week is 
considered ideal.35 General practitioners and midwives are poorly 
informed about the impact of poor maternal oral health and rarely 
initiate this topic during prenatal care. Obstetricians/gynecologists are 
well informed about perinatal oral health and are supportive of dental 
procedures, but because of lack of training in this area and competing 
health demands they seldom focus on oral health care during their 
prenatal care. In consequence, there is no real consensus exists among 
dentists and prenatal care practitioners with respect to oral health care 
during pregnancy. This issue poses a significant deterrent for pregnant 
women seeking dental care. Practice guidelines in perinatal oral health 
are needed for health professionals to emphasize this important aspect 
of prenatal care.36 Physicians and dentists are responsible for providing 
professional medical care and treatment following clinical guidelines 
especially for pregnancy. It is also an opportune time in pregnancy to 
educate women about oral health care and preventing oral problems 
in young children.34 It is known that the periodontal health and oral 
health related quality of life of pregnant women is poorer than non-
pregnant women.37

 Importance of guidelines in this topic
In the same topic, a research carried out in Poland showed low 

maternal awareness regarding health-related behaviors, which 
presents a serious challenge to public health care. Only 46.7% of 
women informed their dentist about their pregnancy, and these 
were more often older participants.11 Antenatal care providers are 
now recommended to promote oral health during pregnancy and 
provide dental referrals. However, midwives in Australia are not 
trained to undertake this role. To address this shortcoming, an online 
evidence based midwifery initiated oral health education program was 
systematically developed as a professional activity.38 Dilemmatic 
attitude and practice behavior of dentists should be streamlined 
to render right care to the pregnant women at the correct time. 
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Perplexing perception toward oral health care by pregnant women must 
be overcome to orient them to understand the impact of oral health on 
their general systemic health.39 Oral disease prevention strategies 
should be incorporated in chronic systemic disease preventive 
initiatives to curtail the burden of disease in populations. The reduction 
in the incidence and prevalence of periodontal disease can reduce its 
associated systemic diseases and can also minimize their financial 
impact on the health-care systems.2 Pregnancy had an influence only 
on the gingiva and not on periodontal attachment levels. However, 
oral health status and perceived oral health related quality of life were 
poorer among pregnant women. There is a real need for highlighting 
the importance of conserving oral health during pregnancy.40 In this 
min-review we have found that despite of the independent increase 
of knowledge in both the periodontal disease and the perinatal 
disease, there is still no clear consensus about through which 
physiopathological pathway this diseases are linked, moreover how 
the management of the first would affect the second one. What is clear 
is that periodontitis and low access to dental care might also share 
some environmental risk factor in common with preterm delivery, low 
birth weight and preeclampsia, leaving us to consider the cofounding 
theory as an important one to be considered. We recognize that health 
care must be contemplated as a whole, and dental care should be an 
essential part of prenatal health promoting measures.
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