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Abstract
Despite the use of state-of-the-art medicines and devices, the number of premature births in the world is on the rise. One out of ten births is premature and is 
considered the main cause of over 75% of babies’ deaths. Infection is the most significant etiological factor that disrupts local hemostasis of the delivery mediator 
by various mechanisms. Three hypotheses that can explain the relationship between periodontal infection and premature labor are: 1) periodontal pathogens 
causing direct contamination of the fetoplacental unit, 2) lipopolysaccharide, bacterial endotoxin, found in infected periodontium, is released and affects the 
fetoplacental unit through the blood, and 3) inflammatory mediators from the infected periodontal reservoir can cause problems in the fetoplacental unit. Patients 
with periodontal disease have been found to have elevated levels of PGE2, IL-1β, IL-6, TNF-α in gingival fluid compared to respondents with healthy periodontal 
tissue. Cytokines stimulate the production of prostaglandins that induce myometrial contractions, maturation of the uterine cervix, and fetal membrane rupture, 
resulting in premature birth. Based on numerous scientific studies conducted on the subject of correlation between periodontal disease and premature birth, it can 
be concluded that periodontitis, as a remote infectious focus, is a highly important factor that can cause premature birth of children.
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Introduction
Premature delivery is the one that begins before the 37th 

week of pregnancy [1]. Low Birth Weight (LBW) babies, defined 
as babies having birth weights of less than 2,500 g, represented 
disproportionately large component of neonatal and infant mortality 
rates. Although LBW babies make up only about 6% to 7% of all 
births, they account for more than 70% of neonatal deaths [2]. Despite 
the use of state-of-the-art medicines and devices, the number of 
premature births in the world is on the rise [3]. One out of ten births 
is premature and is considered the main cause of over 75% of babies’ 
deaths [4]. In our country, the incidence of premature births varies 
from 6% to 10% [5]. Today, over 40% of premature births are thought 
to be a consequence of an intrauterine infection [6,7].

Medical complications (preeclampsia, autoimmune diseases, 
fetal distress), socio-economic factors (smoking, alcohol, pregnant 
woman’s age), previous surgical interventions, infection, vaginal 
bleeding is reported as etiological factors and risk factors for 
spontaneous premature delivery [8]. In addition to the indication of 
numerous etiological factors as well as risk factors, a large percentage 
of premature births are of unknown aetiology. Infection is the most 
significant etiological factor for many diseases, so the presence of 
a distant infection during pregnancy is a key precondition for the 
occurrence of premature birth as it disrupts the local haemostasis of 
the delivery mediator by different mechanisms [9,10]. The influence 
of oral cavity disease, primarily parodontium disease, on people’s 
systemic health is a several decade-long subjects of many studies. The 

results of numerous studies have shown the association of periodontal 
disease and many systemic diseases, including diabetes mellitus, 
cardiovascular diseases, respiratory diseases, cerebrovascular 
diseases, rheumatoid arthritis, and several types of cancer, allergic 
disorders the risk of premature delivery and other complications with 
pregnancy and childbirth [11-13].

In the early 20th century, oral apical focal infections were very 
current [14]. Little importance was given to the effect of periodontal 
infection on the general health of the organism. The latest studies 
of aetiology and pathogenesis of periodontitis have confirmed the 
actuality of this problem [15].

Periodontal disease is a chronic inflammatory disease of tooth 
tissue caused by dental plaque bacteria. The presence of bacteria alone 
is not sufficient for the development of periodontal disease.

The progression of the disease is determined by the immune 
response of the host to the presence of bacteria [16]. During the 
local inflammatory reaction, inflammatory mediators are produced. 
The most is prostaglandin E2 (PGE2), interleukin-1β (IL-1β), 
interleukin 6 (IL-6) and tumour necrosis factor alpha (TNF-α). These 
inflammatory mediators are also referred to as biochemical markers-
predictors of birth, hence the correlation between periodontal disease 
and premature birth. The level of these inflammatory mediator 
increases gradually during pregnancy and the achievement of their 
critical values lead to the onset of delivery [12,17,18].

Patients with periodontal disease have been found to have elevated 
PGE2, IL-1β, IL-1, ICAM-1, IL-8, IL-6, TNF-α levels in the gingival 
fluid compared to respondents with healthy periodontal tissue [19].

The aim was to investigate interrelation between periodontal 
disease and premature birth on the basis of literary findings.

The Possible Role of PGE2
Prostaglandins are arachidonic acid metabolites. PGE2 is 

produced as a response to bacteroides LPS. PGE2 is one of the most 
commonly studied mediators of periodontal disease activity [20]. 
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PGE2 stimulates alveolar bone resorption and is considered a tissue 
destruction mediator [13,21].

Offenbacher et al. [22] have confirmed a significant increase 
in PGE2 in the gingival fluid of patients with periodontal disease 
compared to a healthy periodontium control group. This study 
also suggests that increase in prostaglandin levels leads to the more 
pronounced destruction of the epithelial attachment and alveolar 
bone [23].

Prostaglandins play an important role in the basic stages of 
delivery: fetal membrane rupture, cervical dilatation, and myometrium 
contractions [24]. The role in initiating myometrium contraction is 
particularly emphasized and considered to be a birth trigger factor 
[25]. Many inflammatory processes, including periodontal disease, 
are accompanied by an increase in biological markers i.e. cytokine that 
will affect many mechanisms and increase the concentration of PGE2, 
which will result in premature contractions of the myometrium and 
therefore premature delivery [26,27].

The Possible Role of Cytokines
Cytokines are protein-nature molecules that bind to cell surface 

receptors activating cell proliferation and/or differentiation, activation 
and apoptosis mechanisms. The cells that secrete the largest amounts 
of cytokines are called leukocytes. Cytokines secreted by lymphocytes 
are called lymphokines; monocyte and macrophage cytokines are 
called monokines, while many lymphokines are known as interleukins 
[28].

Pro-inflammatory cytokines (IL-1β, IL-6 and TNF-α) have been 
distinguished as inflammatory mediators whose production intensity 
is an indicator of the periodontium tissue destruction activity. Patients 
with periodontal disease have been shown to have elevated values of 
these pro-inflammatory cytokines in the gingival fluid compared to 
respondents with healthy periodontal tissue [29,30].

Due to the increased permeability of periodontium blood vessels, 
which occurs as a result of inflammation, pro-inflammatory cytokines 
have the ability to penetrate the systemic circulation.

Their increased presence in circulation may be a premature labour 
trigger [17]. Cytokines stimulate the production of prostaglandins 
that in turn induce myometrial contractions, uterine cervix 
maturation and fetal membranes rupture [31]. IL-1β and TNF-α 
stimulate prostaglandin biosynthesis in amnion, chorion, decidua and 
myometrial cells through the increase in the synthesis and activity of 
cyclooxygenase-2 (COX-2) [32]. The cascade of COX-2 activation 
and increased prostaglandin synthesis is associated with a cytokine 
response to newly-formed, chronic or exacerbating infectious agent. 
Romero have confirmed that the enhanced synthesis and secretion of 
decidual prostaglandins is mediated by increased activity of IL-1 and 
IL-6, although TNF-α, in this case, can play a major role [33].

When it comes to the relationship between pregnancy and TNF, 
the role of TNF in the mechanisms of miscarriage, resorption of 
placenta and embryos and other clinical entities related to pregnancy 
pathology could be discussed first. Since it belongs to cytokines with 
pronounced apoptotic mediator properties, any increased TNF activity 
in pregnancy leads to severe compromising of immunoregulation in 
pregnancy and questions the further fate of pregnancy [34].

The adverse effect of TNF on pregnancy is related to the fact 
that TNF is particularly active in terms of activation of apoptotic 

mechanisms on proliferative tissues, including trophoblast tissue. 
Probably for these reasons, the synthesis and secretion of TNF in 
normal pregnancy is very low [35].

Cytokines increase the expression and activity of Matrix-
MetalloProteinase (MMP). The activity of MMP may be responsible 
for cervical ripening and premature fetal membrane rupture [22]. 
Intrauterine infections are associated with higher MMP values in 
amniotic fluid.

Discussion
Three hypotheses that can explain the relationship between 

periodontal infection and premature labor are: 1) periodontal 
pathogens causing direct contamination of the fetoplacental unit 
[36], 2) lipopolysaccharide, bacterial endotoxin, which is found in 
infected periodontium, is released and affects the fetoplacental unit 
through blood [37], and 3) inflammatory mediators from the infected 
periodontal reservoir can cause problems in the fetoplacental unit 
[38,39].

Offenbacher et al. [22] was suggested link between the infection 
in periodontium and adverse outcomes of pregnancy-premature birth 
and the birth of low birth weight children. In a study published in 
1996, Offenbacher et al. [22] defined, for the first time, periodontal 
disease as a risk factor for the occurrence of premature birth. Their 
study concludes that the risk of premature labour is 7 times higher 
in respondents with periodontal disease than in those respondents 
without.

In 2005, Jarjoura et al. [34] conducted a survey involving 203 
pregnant women. The conclusion of their study was that periodontitis 
was significantly represented in prematurely delivered women 
compared to those delivered within the term.

Le et al. [40], Siqueira et al. [41], Santos-Pereira et al. [42], 
Giannella et al. [30], Piscoya et al. [43] have found similar results.

In a prospective study including a sample of 1,313 pregnant 
women, Jeffcoat et al. [44] found an approximately four times higher 
risk of early delivery in respondents with severe periodontitis.

Numerous studies are studying the factors of inflammation, 
prostaglandin and cytokines, as the main triggers for premature 
delivery. In the study Menon et al. [1], IL-1β, IL-6, TNF-α and PGE2 
are labelled as biochemical markers-the triggers of premature delivery.

The results of the study by Sanz et al. [45] indicate that periodontal 
status may have an impact on the circulating levels of the delivery 
mediator and participate in the onset of delivery. In pilot study by 
Tarannum et al. [46], which included 22 respondents, the level of 
PGE2 in the serum was evaluated, taken immediately after the onset 
of delivery and one month after the delivery. The results of this 
study have shown that, at the very beginning of the delivery process, 
significantly higher PGE2 values are present in the serum of pregnant 
women who gave birth prematurely compared to the pregnant women 
who gave birth within the term.

In addition to numerous studies on the relationship between 
periodontal disease and premature delivery, there remains a whole 
series of unexplained mechanisms that would confirm the complete 
importance of periodontitis as an important factor for premature 
delivery. Dentists play a very important role in detecting the 
connection and the potential danger of periodontal infections on 
systemic health. Recommendations for dental professionals include 
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performing the necessary periodontal therapy for the stabilization 
of periodontium of women planning pregnancy as well as adequate 
education on the importance of regular maintenance of the oral cavity 
health.

Conclusion
Based on numerous scientific studies conducted on the topic of 

correlation between periodontal disease and premature labour, it can 
be concluded that periodontitis, as a distant infectious focus, is a very 
important factor that can cause premature birth of children.

References
1. Menon R, Torloni MR, Voltolini C, Torricelli M, Merialdi M, Betran AP, et al. 

Biomarkers of spontaneous preterm birth: an overview of the literature in the last four 
decades. Reprod Sci. 2011;18(11):1046-70.

2. Marcdante K, Kligman R. Fetus and newborn. In: Behrman, Nelson, editors. Essentials 
of pediatrics. 6th ed. Philadelphia: Saunders; 2011.

3. Blencowe H, Cousens S, Oestergaard M, Chou D, Moller AB, Narwal R, et al. National, 
regional and worldwide estimates of preterm birth rates in the year 2010 with time 
tends since 1990 for selected countries: a systematic analysis and implications. Lancet. 
2012;379(9832):2162-72.

4. Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and causes of preterm 
birth. Lancet. 2008;371(9606):75-84.

5. dr Milan Jovanović Batut. Health-statistical yearbook of the Republic of Serbia 2017. 
Belgrade: Institute for Public Health of Serbia; 2017.

6. Marija S Tasić. Clinical significance of intramuscular inflammation in premature 
birth [dissertation]. Nis, Serbia: University of Nis; 2014.

7. The global burden of preterm birth. Lancet. 2009;374(9697):1214.

8. Williams CE, Davenport ES, Sterne JA, Sivapathasundaram V, Fearne JM, Curtis 
MA. Mechanisms of risk in preterm low-birthweight infants. Periodontol 2000. 
2000;23:142-50.

9. Helmer H, Tretzmüller U, Brunbauer M, Kaider A, Husslein P, Knöfler M. Production 
of oxytocin receptor and cytokines in primary uterine smooth muscle cells cultivated 
under inflammatory conditions. J Soc Gynecol Investig. 2002;9:15-21.

10. Goncalves LF, Chaiworapongsa T, Romero R. Intrauterine infection and prematurity. 
Ment Retard Dev Disabil Res Rev. 2002;8:3-13.

11. Otomo-Corgel J, Merim RL. Periodontal disease and systemic health - What you and 
your patients need to know. J Calif Dent Assoc. 2002;30(5):307-11.

12. Gomes-Filho IS, Cruz SS, Rezende EJ, Dos Santos CA, Soledade KR, Magalhaes MA, 
et al. Exposure measurement in the association between periodontal disease and 
prematurity/low birth weight. J Clin Periodontol. 2007;34(11):957-63.

13. Ercan E, Eratalay K, Deren O, Gur D, Ozyuncu O, Altun B, et al. Evaluation of 
periodontal pathogens in amniotic fluid and the role of periodontal disease in pre-
term birth and low birth weight. Acta Odontol Scand. 2013;71(3-4):553-9.

14. Nabet C, Lelong N, Colombier ML, Sixou M, Musset AM, Goffinet F, et al. Maternal 
periodontitis and the causes of preterm birth: the case-control EPIPAP study. J Clin 
Periodontol. 2010;37:37-45.

15. Canacki V, Canacki CF, Yildrim A, Ingec M, Eltas A, Erturk A. Periodontal disease 
increases the risk of severe pre-eclampsia among pregnant women. J Clin Periodontol. 
2007;34(8):639-45.

16. Gürsoy M, Pajukanta R, Sorsa T, Könönen E. Clinical changes in periodontium 
during pregnancy and post-partum. J Clin Periodontol. 2008;35(7):576-83.

17. Gürsoy M, Kononen E, Gursoy UK, Tervahartiala T, Pajukanta R, Sorsa T. Periodontal 
status and neutrophilic enzyme levels in gingival crevicular fluid during pregnancy 
and postpartum. J Periodontol. 2010;81(12):1790-6.

18. Gulati M, Anand V, Jain N, Anand B, Bahuguna R, Govila V, et al. Essentials of 
periodontal medicine in preventive medicine. Int J Prev Med. 2013;4(9):988-94.

19. Choi BK, Moon SY, Cha JH, Kim KW, Yoo YJ. Prostaglandin E(2) is a main mediator 

in receptor activator of nuclear factor-kappaB ligand-dependent osteoclastogenesis 
induced by Porphyromonas gingivalis, Treponema denticola, and Treponema 
socranskii. J Periodontol. 2005;76(5):813-20.

20. Africa CW. Oral colonization of Gram-negative anaerobes as a risk factor for preterm 
birth. Virulence. 2011;2(6):498-508.

21. Graves D. Cytokines that promote periodontal tissue destruction. J Periodontol. 
2008;79(8 Suppl):1585-91.

22. Offenbacher S, Jared HL, O’Reilly PG, Wells SR, Salvi GE, Lawrence HP, et al. Potential 
pathogenic mechanisms of periodontitis associated pregnancy complications. Ann 
Periodontol. 1998;3:233-50.

23. Van Dyke TE, Van Winkelhoff AJ. Infection and inflammatory mechanisms. J Clin 
Periodontol. 2013;40(Suppl 14):S1-S7.

24. Van Snick J. Interleukin-6: an overview. Annu Rev Immunol. 1990;8:253-78.

25. Xiao LM, Yan YX, Xie CJ, Fan WH, Xuan DY, Wang CX, et al. Association among 
interleukin-6 gene polymorphism, diabetes and periodontitis in a Chinese population. 
Oral Dis. 2009;15(8):547-53.

26. Yücel ÖÖ, Berker E, Mesci L, Eratalay K, Tepe E, Tezcan I. Analysis of TNF-α (-308) 
polymorphism and gingival crevicular fluid TNF-α levels in aggressive and chronic 
periodontitis: A preliminary report. Cytokine. 2015;72(2):173-7.

27. Gücer F, Balkanli-Kaplan P, Yüksel M, Yüce MA, Türe M, Yardim T. Maternal 
serum tumor necrosis factor-alpha in patients with preterm labor. J Reprod Med. 
2001;46(3):232-6.

28. Dörtbudak O, Eberhardt R, Ulm M, Persson GR. Periodontitis, a marker of risk in 
pregnancy for preterm birth. J Clin Periodontol. 2005;32:45-52.

29. Gemmell E, Marshall RI, Seymour GJ. Cytokines and prostaglandins in immune 
homeostasis and tissue destruction in periodontal disease. Periodontol 2000. 1997;14: 
112-43.

30. Giannella L, Giulini S, Cerami LB, La Marca A, Forabosco A, Volpe A . Periodontal 
disease and nitric oxide levels in low risk women with preterm labor. Eur J Obstet 
Gynecol Reprod Biol. 2011;158:47-51.

31. Hasegawa K, Furuichi Y, Shimotsu A, Nakamura M, Yoshinaga M, Kamimoto M, et 
al. Associations between systemic status, periodontal status, serum cytocine levels, 
and delivery outcomes in pregnant women with a diagnosis of threatened premature 
labor. J Periodontol. 2003;74(12):1764-70.

32. Iliodromiti Z, Antonakopoulos N, Sifakis S, Tsikouras P, Daniilidis A, Dafopoulos K, 
et al. Endocrine, paracrine, and autocrine placental mediators in labor. Hormones 
(Athens). 2012;11(4):397-409.

33. Jackson RA, Gibson KA, Wu YW, Croughan MS. Perinatal outcomes in singletons 
following in vitro fertilization: a meta-analysis. Obstet Gynecol. 2004;103(3):551-63.

34. Jarjoura K, Devine PC, Perez-Delboy A, Herrera-Abreu M, D'Alton M, Papapanou 
PN. Markers of periodontal infection and preterm birth. Am J Obstet Gynecol. 
2005;192(2):513-9.

35. Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Murray CJ, Marcenes W. Global 
burden of severe periodontitis in 1990-2010: a systematic review and meta-regression. 
J Dent Res. 2014;93(11):1045-53.

36. Lopez NJ, Smith PC, Gutierrez J. Higher risk of preterm birth and low birth weight in 
women with periodontal disease. J Dent Res. 2002;81:58-63.

37. Katz J, Chegini N, Shiverick KT, Lamont RJ. Localization of P. gingivalis in preterm 
delivery placenta. J Dent Res. 2009;88(6):575-8.

38. Heimonen A, Janket SJ, Kaaja R, Ackerson LK, Muthukrishnan P, Meurman JH. Oral 
inflammatory burden and preterm birth. J Periodontol. 2009;80(6):884-91.

39. Neda Đ Perunović. Levels of IL-1β, IL-6, TNF-α, PGE2 in the gingival fluid and in 
the blood of prematurely born women with periodontitis [dissertation]. Belgrade: 
University of Belgrade; 2015.

40. Le HT, Jareinpituk S, Kaewkungwal J, Pitiphat W. Increased risk of preterm birth 
among non-smoking, non-alcohol drinking women with maternal periodontitis. 
Southeast Asian J Trop Med Public Health. 2007;38(3):586-93.



© 2019 - Medtext Publications. All Rights Reserved. 04

Journal of Endoscopy

2019 | Volume 1 | Article 1001

41. Siqueira FM, Cota LO, Costa JE, Haddad JP, Lana AM, Costa FO. Intrauterine growth 
restriction, low birth weight, and preterm birth: adverse pregnancy outcomes and 
their association with maternal periodontitis. J Periodontol. 2007;78(12):2266-76.

42. Santos-Pereira SA, Giraldo PC, Saba-Chujfi E, Amaral RL, Morais SS, Fachini AM, 
et al. Chronic periodontitis and pre-term labour in Brazilian pregnant women: an 
association to be analysed. J Clin Periodontol. 2007;34(3):208-13.

43. Piscoya MD, Ximenes RA, Silva GM, Jamelli SR, Coutinho SB. Maternal periodontitis 
as a risk factor for prematurity. Pediatr Int. 2012;54:68-75.

44. Jeffcoat MK, Geurs NC, Reddy MS, Cliver SP, Goldenberg RL, Hauth JC. Periodontal 
infection and preterm birth: results of a prospective study. J Am Dent Assoc. 
2001;132(7):875-80.

45. Sanz M, Kornman K; working group 3 of the joint EFP/AAP workshop. Periodontitis 
and adverse pregnancy outcomes: consensus report of the Joint EFP/AAP Workshop 
on Periodontitis and Systemic Diseases. J Clin Periodontol. 2013;40(Suppl 14):S164-9.

46. Tarannum F, Faizuddin M, Madaiah H. Gingival crevicular fluid prostaglandin E2 
level as a predictor of preterm low birth weight: a pilot investigation. J Oral Sci. 
2011;53(3):293-300.


	Title
	Abstract
	Introduction
	Discussion
	Conclusion
	References

