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ABSTRACT

The purpose of this article is to update the dental clinician how periodontal disease can lead to complication in new born baby. Pregnancy leads to many
physiologic changes in the body which is hormone mediated and influences the treatment modalities. In pregnancy various organism and inlammatory
mediators are involved in pre-term labour pain. Information about micro-organisms and inflammatory mediators is provided in this article.
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INTRODUCTION

Pregnancy is a beautifull time and every thing should be done to ensure
healthy nine months which includes good thoughts, pre-natal care,
maintaining healthy diet, exercising and oral health.Pregnancy leads to
many physiological changes in the female body and can lead to severe
complication if proper precautions are not taken.Physiological changes
occuring in oro-facial system, respiratory, cardiovascular, hematologic,
endocrine, gastrointestinal, genitourinary, occur because of increasing
maternal and fetal requirement for the growth of fetus and mother.

Apart from these physiological changes ,there are many changes
which are seen in the oral cavity which can lead to adverse pregnancy
outcomes like pre-term birth. These changes pose various challenges
in providing dental care for pregnant patients'.

Physiologic Changes During Pregnancy

1) Cardiovascular Changes

a) Peak value of increased blood volume occurs at 32 week of
gestation.

b) Maternal blood volume increases by 25% to 52% with 20% in
RBC.

c¢) Lowestblood presure occurs at 28 week of gestation

d) Highestheart rate volume in standing position

e) Increasedrisk of deep vein thrombosis

f) Extraheart sound/systolic S3 murmur

g) Increased uterine mass >’

2) Respiratory Changes

a) Increasein oxygen consumption by 21%.

b) Progestrone induced hyperventilation

¢) Decrease PaO2 while supine leads to increased risk of hypoxia
d) Decreased functional residual capacity™’

3) Gastro-intestinal Changes

a) Increased intra-gastric pressure

b) Decreased gastric motility

¢) Loss of lower esophageal sphincter tone leads to increased risk of
reflux disease

d) HELLP syndrome (hemolysis, elevated liver enzyme,low
platelets)

4) Genitourinary Changes

a) Increased glomerular filtration rate

b) Urinary stasis leads to increased risk of urinary tract infection.

¢) Loss of intravascular protein leads to decreased oncotic presuure
further leading to perpheral edema®’

5) Endocrine change
a) Elevated estrogen,progestrone, thyroxine, steroids, insulin and
increae in circulating 1,25,dihydroxy-cholecalciferol .

Preterm birth (PTB)

They are defined as the babies born 3 weeks before the gestational
period and the gestational weeks normaly last for 40 weeks. It is
estimated that about 15 million babies are born PTB each year globally,
which accounts for more than one in 10 babies. Inspite of significant
advances in medicine and improvement in prenatal care utilization
PTB appears to rise in developed countries.Causes for PTB are not so
clear but several factors which can increase the risk of PTB are stress,
physical or emtional violence maternal weight, trauma,respiratory
problems etc.

Globally, incidence of PTB is around 9.6% of all birth representing
12.9 million births. In USA, PTB prevalence increased from 9.5%
(1981) to 12.7% (2005). Women classified as black, Afro-Caribbean
and Afro-American, are reported to be at higher risk of PTB. PTB rates
are in the range of 16—-18% in black women compared with 5-9% for

1,12

white womenin USA ",

In India, the incidence of PTB has been reported to be 14.5%".
Gopichandran et al. in 2010 reported in a study conducted in rural
South India that maternal stress due to pregnancy-related anxiety,
stressful life events, death of a spouse, depression during pregnancy
and poor self-esteem are risk factors for preterm labor. Pre-term leads
to breathing difficulties, under developed organs, vision problems,
cerebral palsy, learning disabilities etc in the baby .

Role Of Periodontal Diseases In Pregnancy

Periodontal disease begins with gingi-vitis, the localized inflammation
of the gingiva that is initiated by bacteria in the dental plaque, which is
a microbial biofilm that forms on the teeth and gingiva Periodontal
disease begins with gingi-vitis, the localized inflammation of the
gingiva that is initiated by bacteria in the dental plaque, which is a
microbial biofilm that forms on the teeth and gingiva Periodontal
disease begins with gingi-vitis, the localized inflammation of the
gingiva that is initiated by bacteria in the dental plaque, which is a
microbial biofilm that forms on the teeth and gingiva Periodontal
disease begins with gingi-vitis, the localized inflammation of the
gingiva that is initiated by bacteria in the dental plaque, which is a
microbial biofilm that forms on the teeth and gingiva Periodontal
disease begins with gingi-vitis, the localized inflammation of the
gingiva that is initiated by bacteria in the dental plaque, which is a
microbial biofilm that forms on the teeth and gingiva Periodontal
disease starts with gingivitis, which is the localized inflammation of
the gingiva that is initiated by bacterias in the dental plaque. In the
absence of adequate oral hygiene, periodontal bacteria start
accumulating in gingival crevice of teeth. Periodontal diseases are the
infectious disease affecting more than 23% of women between the
ages group of 30 and 54 years". In diseased state,pregnancy has shown
to exacerbate existing oral disease even in absence of increasing oral
plaque”. In normal pregnancy, susceptibilty to pregnancy induced
gingivitis usually occurs between 12 to 28 weeks of pregnancy'’. Sex
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hormones are reported to increase vascular permeability and
proliferation while inhibiting oral mucosal tissue repair, suggesting
that sex hormone associated gingivitis (e.g. puberty, menstruation,
pregnancy) alters the effectiveness of the epithelial barrier to the oral
microbiota™". The first experiment to suggest a possible associaton of
periodontitis with adverse effects on pregnancy was done by Collins
and colleagues in which they injected periodontal pathogen
porphyromonas gingivalis and found that infection leads to reduction
in size of the fetus (20% decreased weight) and increase in
inflammtory mediators (TNF-alpha, PGE,) at the site of infection and

0.21

in amniotic fluid™*".

There are different type of T-cells (Th, Tc, Treg) which play a
important role in immune response. The balance of TH17 cells relative
to Treg cells is a central component to balance the immune response.
Pregnancy requires to fix this balance to protect the mother from
infection while accepting a semi-allogenic fetus but this balance gets
disturbed if the mother has periodontitis. Figueiredo reviewed that an
excess of TH17 with a reduced Treg cell level can lead to adverse
pregnancy outcomes™.

Periodontal diseases can lead pre-term labour in 2 ways —
1)Direct pathway (micro-organisms)
2)Indirect pathway (Inflammatory mediators)

P. Gingivalis And Pre-term Labour (direct Pathway)

It has been accepted that different of bacteria and not a single
microorganism, are involved in periodontal diseases. Initially,
periodontal tissue inflammation is triggered by the colonization of the
both gram positive and gram negative bacteria in subgingival region.
Over time, Gram-negative anaerobes become more established™.
Among many periodontal pathogens, P. gingivalis is one of the main
etiological agents in the pathogenesis and progression of the
inflammatory events of periodontal disease.A interactive association
develops between P. gingivalis and the epithelial cells that line the
gingival crevice and comprise a barrier to oral microbial intrusion™.

temic bacterial dissemination

Systemic inflammation

IL-1B, IL-6, TNF-a and
prostaglandin E,

i
U
Liver C-reactive protein Inflammation
-induced
preterm birth

Intracellular P. gingivalis cells remain viable and capable of spreading
between host cells and epithelial cells can survive for up to 8 days after
infection with P. gingivalis”. Epithelial cells recovered from the oral
cavity show high levels of intracellular P. gingivalis™. Porphyromonas
gingivalis has been shown to modulate apoptotic cell death in many
kinds of cells, including immune cells, fibroblasts, epithelial cells and
endothelial cells, resulting in both pro- and anti-apoptotic outcomes”.
In primary and transformed epithelial cells derived from the gingiva,
metabolically active P. gingivalis do not induce apoptosis and,
moreover, inhibit chemically induced apoptotic cell death™. All of
these properties could potentially disrupt homeostasis in the placental
tissues. It is also potentially important that, during the first 10-12 wks
of gestation, the placenta is in a state of physiological hypoxia and this
hypoxic environment favours the growth of P.gingivalis™. Acc to a
study by J.katz concluded that periodontal pathogens such as P.
gingivalis can lead to pregnancy complications, including preterm
delivery”. Barak also showed that P. gingivalis antigens can be present
in the normal asymptomatic human placenta™.

Periodontal disease

Role Of Periodontal Inflammatory Mediator In Pre —term Labour
(indirect Pathway)

Periodontal disease are one of the most frequent occuring diseases in
the world. The milder reversible form gingivitis results in inflamation
of gingiva but in disease susceptible indivduals may lead to
periodontitis which further causes destruction of connective tissue and
alveolar bone™. Periodontitis is a complex interaction between the
microbes and the host, which alters connective tissue and bone
metabolism further leading to periodontal damage. The host response
to the bacterias includes the action and stimulation of various
inflammatory cell types™ .
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Figure 1 Inflammatory mediators in the pathogenesis of
periodontitis Tiilay Yucel-Lindberg* and Tove Bage

(1) In innate immunity, components of the pathogens present in the oral
biofilm, such as LPS, stimulate mast cells to release vasoactive amines
and preformed TNFa and cause a release of inflammatory mediators in
resident cells of the gingival tissue. (2)Through the action of the
released mediators, inflammatory cells are recruited into the tissue. (3)
PMN leucocytes release lysosomal enzymes, and in response to the
milieu of inflammatory mediators, MMP levels increase. MMPs and
lysosomal enzymes contribute to degradation of the gingival tissue. (4)
Lymphocytes and macrophages invade the tissue. Antigen-presenting
cells activate ThO cells. T-cellproduced cytokines can increase or
inhibit the production of inflammatory mediators. (5) Cytokines and
PGE2 affect RANKL and OPG expression, resulting in the formation
and activation of osteoclasts capable of alveolar bone degradation.
IFN-y, interferon-y; IL, interleukin; LPS, Lipopolysaccharide; MMP,
matrix metalloproteinase; OPG, osteoprotegerin; PAMPs, pathogen-
associated molecular patterns; PGE2, prostaglandin E2; PMN,
polymorphonuclear leukocytes; RANK, receptor activator of nuclear
factor-kB; RANKL, receptor activator of nuclear factor-kB ligand;
TGEF-B, transforming growth factor B; TLRs, toll-like receptors; TNFa,
tumour necrosis factor a; and Treg, regulatory T cel.

Many literatures have shown that during pregnancy, periodontal
disease have shown corelation between pathogenic bacteria with
moderate or severe periodontitis.Periodontal pathogens generate
virulence factors through the production of lipopolysaccharides
(LPSs) and increased cytokines such as tumor necrosis factor- (TNF-)
a, interleukin- (IL-) 1, L2, and IL-6 as well as inflammatory mediators
such as prostaglandin E2 (PGE,)*.

In a normal pregnancy, prostaglandins are synthesized in the fetal
membranes: the decidua, the myometrium, and the placenta. The
amnion and chorion primarily produce PGE,; the decidua synthesizes
PGE, and PGF,; and the myometrium secretes PGI,. Larger amount of
PGI, is released from placenta that protects against thrombosis during
low pressure in the intervillous space. Further production of these
substances is proportional to gestational age and hence more PGs are
present at the end of pregnancy than during the first trimester and
Inhibition decreases over time. Prostaglandins also increase the
number of myometrium receptors for oxytocin®.
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Figure 2 https :// d 45§13 w9 libvn. cloudfront. net/jaypee/ static/
books/ 9788180619113/Chapters/images/417-1.jpg
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At the end of a normal term pregnancy (more than 37 weeks) the levels
of PGE,, TNF-a, and IL-1§ are increased until they reach critical
levels, which initiates uterine contractions and produces birth.
However, during pregnancy and before the end of term, the
proinflammatory immune response must be strictly regulated within
the uterus to avoid the immune rejection of the fetus. A local increase in
proinflammatory mediators (figure 2) can interrupt this delicate
balance; therefore, an inflammatory response stimulated by a local
infection (e.g., periodontal disease) under this mechanism would
contribute to the premature rupture of membranes and uterine
contraction, thereby triggering preterm delivery™.

Different studies showing association between periodontal disease and
pre-term delivery-

STUDIES CONCLUSION
1)Catalina latorre |Increased levels of cytokines were seen in pregnant
uriza (2018)” women with periodontal disease

2)Zadeh (1999) and| Periodontal infection triggers increase in cytokine
Van dyke (2013)™*|and TNF-alpha levels.

3) Perunovik et al. [Found that women with preterm delivery exhibited
(2016)" significantly more periodontitis and showed an
increase in the levels of IL-6 and PGE, in the
crevicular fluid.

4) Arntzenetal. |Found an association between increases in TNF-a,

(1998)" IL-1, and TL-6 levels and preterm delivery.
5) Corbella et al. [Concluded that an association exists, albeit low,
(2016)* between periodontitis and adverse pregnancy

outcomes

COX2 is expressed at low-to-undetectable ranges in the uterus during
most of pregnancy, and it is highly regulated by proinflammatory
cytokines and PGE,; COX2 catalyzes the production of prostaglandins
in the amnion and plays a crucial physiological role in the initiation of
labor by functioning as a potent activator of uterine contractions. PGE,
is positively regulated during preterm delivery; in turn, it is induced by
an inflammatory response that promotes the contraction of the uterine
smooth muscle™.

Effect Of Periodontal Therapy On Pregnancy Outcomes

Although many studies have shown association between periodontal
disease and pregnancy but also many literatures have shown that
periodontal treatment during pregnancy can help in reducing adverse
pregnancy outcomes. Most healthcare workers (dentist and physician)
have rated that pre-natal dental screenning is important and also that
pregnant ladies could safely undergo dental cleaning™. Interventions to
reduce the morbidity and mortality associated with pre-term birth can
be classified as primary, secondary and tertiary. Primary interventions
are administered to all women before and during pregnancy to prevent
or reduce risk. Secondary interventions are aimed at eliminating or
reducing risk in women with known risk factors. Tertiary interventions
are started at or near parturition (i.e. around the time of labor and
deliver}jl) in order to delay delivery or to promote the health of pre-term
infants™.

In most population with periodontal disease, oral hygiene instructions
plus scaling and root planing are very effective in dramatically
reducing the clinical signs of periodontal infection / inflammation.
There ia a possibility that modifications in innate and adaptive immune
responses during pregnancy make it more difficult to control
periodontal infections by routine therapeutic interventions and it
should not be assumed that only periodontal therapy is effective in
reducing periodontal infection during pregnancy™.

CONCLUSION

During pregnancy, there are many changes in innate and adaptive
immunity that have an impact on the number of infectious diseases,
including those affecting periodontal tissues. Inflammation of
periodontal tissues increases dramatically in extent and severity during
the course of a normal pregnancy.All the above mentioned studies
suggest that performing periodontal treatment during the second
trimester would decrease the risk of development of adverse
pregnancy outcomes, especially preterm birth and/or low birth weight.
Finally, it should not be forgotten that there are many factors like
smoking,stress,air pollution etc which can lead to adverse pregnancy
outcome and control of periodontal infections is a large part of

providing a healthy mouth that is comfortable, functional and
esthetically pleasing.

STUDIES TREATMENT OUTCOME

1) Silness j non-surgical periodontal therapy is effective in
(1964), Yalcin |reducing the increased amount of periodontal
F (2002)46,47 |inflammation associated with pregnancy

2) Newnham |non surgical periodontal tharapy is safe and does
JP(2009), not trigger increase in adverse pregnancy outcome.
Offenbacher

S(2009)48,49

3) Lo'pez non-surgical periodontal therapy in pregnant women

NJ(2002)50,51 |with slight to moderate chronic periodontitis reduced
the rates of pre-term low-birthweight babies.

REFERENCES

1) Management of Pregnant Patient in Dentistry Sophia Kurien, Vivekanand S Kattimani,
JInt Oral Health. 2013 Feb; 5(1): 88-97

2) Lee W. Cardiorespiratory alterations during normal pregnancy. Crit Care Clin.
1991;7(4):763-75.

3)  Mabie WC, Di Sessa TG, Crocker LG. Alongitudinal study of cardiac output in
normal human pregnancy. Am J Obstet Gynecol 1994;170:849-56.

4)  Skatrud JJB, Dempsey JA, Kaiser DG: Ventilatory response to medroxyprogesterone
acetate in normal subjects: Time course and mechanism: J Appl Physiol: Respir Environ
Exercise Physiol 44:939, 1978

5)  Contreras G, Gutierrez M, Beroiza T, Fantin A, Oddo H, Villarroel L. Ventilatory
drive and respiratory muscle function in pregnancy. Am Rev Respir Dis.
1991;144(4):837-41.

6) Baron TH, Ramirez B, Richter JE. Gastrointestinal motility disorders during
pregnancy. Ann Intern Med. 1993;118:366-75.

7)  Koch KL, Frissora CL. Nausea and vomiting during pregnancy. Gastroenterol Clin
N Am2003;32:201-34

8)  Dafnis E, Sabatini S. The effect of pregnancy on renal function: physiology and
pathophysiology.Am J Med Sci. 1992;303(3):184-205

9)  DavidsonJM. Renal disorders in pregnancy. Curr Opin Obstet Gynecol 2001;13:109-14.

10)  Endocrine changes in normal pregnancy The American Journal of Medicine Volume 19,
Issue 5,November 1955, Pages 721-723

11) Barros FC, Bhutta ZA, Batra M, Hansen TN, Victora CG, Rubens CE. Global report on
preterm birth and stillbirth (3 of 7): evidence for effectiveness of interventions.
BMC pregnancy and childbirth. 2010; 10(1):S3.

12) Tsai HJ,Hong X, ChenJ, Liu X, Pearson C, OrtizK etal. Role of African ancestry and
gene-environment interactions in predicting preterm birth. Obstetrics and
gynecology. 2011; 118(5):1081

13)  WHO Collaborating Centre for Training and Research in Newborn Care. National
Neonatal Perinatal Database Network. National Neonatal Perinatal — Database Report
2002-2003. National Neonatology Forum NNPD Network, India. 2005:13.

14)  Gopichandran V, Luke DM, Vinodhini R, Rau R, Savitha MS, Mohan VR, et al. Psycho-
socio-economic stress as a risk factor for preterm labour: A community-based, case-
control study from rural South India. Natl Med J India. 2010;23:184-5

15) American Academy of Periodontology. Protecting oral health throughout your life.
Available at: “www.perio.org/consumer/women.htm”. Accessed June 26,2006

16)  Silvade Araujo Figueiredo C, Gongalves Carvalho Rosalem C, Costa Cantanhede AL, et
al. Systemic alterations and their oral manifestations in pregnant women. J Obstet
Gynaecol Res. 2017;43:16-22

17) Adriaens LM, Alessandri R, Sporri S, et al. Does pregnancy have an impact on the
subgingival microbiota? J Periodontol. 2009;80:72-81

18)  Wu M, Chen SW, Su WL, et al. Sex hormones enhance gingival inflammation without
affecting IL1p and TNF-a in periodontally healthy women during pregnancy. Mediators
Inflamm. 2016;2016:1-6. article ID 4897890.

19) Giincii GN, Toéziim TF, Caglayan F. Effects of endogenous sex hormones on the
periodontium-review of literature. Aust Dent J. 2005;50:138-145

20) Collins JG, Smith MA, Arnold RR, Offenbacher S. Effects of Escherichia coli and
Porphyromonas gingivalis lipopolysaccharide on pregnancy outcome in the golden
hamster. Infect Immun 1994;62(10):4652-5.

ins JG, Windley HW 3rd, Arnold RR, Offenbacher S. Effects of a Porphyromonas

s infection on inflammatory mediator response and pregnancy outcome in

sters. Infect Immun 1994;62(10):4356-61

22) Figueiredo AS, Schumacher A. The T helper type 17/ regulatory T cell paradigm in
pregnancy. Immunology. 2016;148:13-21

23) Jenkinson H. F., Lamont R. J. (2006). “Oral microbial ecology,” in Oral Microbiology
and Immunology eds Lamont R. J., Burne R. A., Lantz M. S., LeBlanc D. J.
(Washington, DC: ASM Press;

24) Belton, C.M., Izutsu, K.T., Goodwin, P.C., Park, Y., and Lamont, R.J. (1999)
Fluorescence image analysis of the association between Porphyromonas gingivalis and
gingival epithelial cells. Cell Microbiol 1: 215-223

25) Yilmaz, O., Verbeke, P., Lamont, R.J., and Ojcius, D.M. (2006) Intercellular spreading
of Porphyromonas gingivalis infection in primary gingival epithelial cells. Infect
Immun 74:703-710

26) Noiri, Y., Ozaki, K., Nakae, H., Matsuo, T., and Ebisu, S. (1997) An
immunohistochemical study on the localization of Porphyromonas gingivalis,
Campylobacter rectus and Actinomyces viscosus in human periodontal pockets. J
Periodontal Res 32: 598-607

27) Hiroi, M., Shimojima, T., Kashimata, M., Miyata, T., Takano, H., Takahama, M., and
Sakagami, H. (1998) Inhibition by Porphyromonas gingivalis LPS of apoptosis
induction in human peripheral blood polymorphonuclear leukocytes. Anticancer Res
18:3475-3479.

28) Nakhjiri, S.F., Park, Y., Yilmaz, O., Chung, W.O., Watanabe, K., El-Sabaeny, A., et al.
(2001) Inhibition of epithelial cell apoptosis by Porphyromonas gingivalis. FEMS
Microbiol Lett 200: 145-149

29) The regulation of trophoblast differentiation by oxygen in the first trimester of
pregnancy. James JL, Stone PR, Chamley LW Hum Reprod Update. 2006 Mar-Apr;
12(2):137-44.

30) Localization of P. gingivalis in Preterm Delivery Placenta j. Katz,1,* N. Chegini,2 K.T.
Shiverick,3 and R.J. Lamont4 ] Dent Res. 2009 Jun; 88(6): 575-578.

31) Evidence of periopathogenic microorganisms in placentas of women with
preeclampsia.Barak S, Oettinger-Barak O, Machtei EE, Sprecher H, Ohel G J
Periodontol. 2007 Apr; 78(4):670-6

21)

I International Journal of Scientific Research |—| 49 |



Volume - 9 | Issue - 6 | June - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr
. ________________________________________________________________________________________________________________|
32) 1 Page, R.C. et al. (1997) Advances in the pathogenesis of periodontitis: summary of

developments, clinical implications and future directions. Periodontology 2000 14,216-248

33) Inflammatory mediators in the pathogenesis of periodontitis Tiilay Yucel-Lindberg* and
Tove Bége expert reviews in molecular medicine ; Vol. 15; e7; August 2013

34) Puertas A., Magan-Fernandez A., Blanc V., et al. Association of periodontitis with
preterm birth and low birth weight: a comprehensive review. The Journal of Maternal-Fetal
& Neonatal Medicine. 2018;31(5):597-602. doi: 10. 1080/ 14767 058.2017. 129 3023.

35) Periodontal Disease, Inflammatory Cytokines, and PGE2 in Pregnant Patients at Risk of
Preterm Delivery: A Pilot Study Catalina Latorre Uriza, 1 Juliana Velosa-Porras, 2 Nelly
S. Roa, 2 Stephani Margarita Quifiones Lara, 2 Jaime Silva, 3 Alvaro J. Ruiz, 4 and
Francina Maria Escobar Arregoces Infect Dis Obstet Gynecol. 2018;2018: 7027683.

36) Armitage G. C. Bi-directional relationship between pregnancy and periodontal disease.
Periodontology 2000.2013;61(1):160-176. doi: 10.1111/j.1600-0757.2011.00396.x

37) Periodontal Disease, Inflammatory Cytokines, and PGE2 in Pregnant Patients at Risk of
Preterm Delivery: A Pilot Study Catalina Latorre Uriza, 1 Juliana Velosa-Porras, 2 Nelly
S. Roa, 2 Stephani Margarita Quifiones Lara, 2 Jaime Silva, 3 Alvaro J. Ruiz, 4 and
Francina Maria Escobar Arregoces Infect Dis Obstet Gynecol. 2018;2018: 7027683

38) Zadeh H. H., Nichols F. C., Miyasaki K. T. The role of the cell-mediated immune
response to Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis in
periodontitis. Periodontology 2000. 1999;20(1):239-288. doi: 10.1111/j.1600-
0757.1999.tb00163 x.

39) Van Dyke T. E., van Winkelhoff A. J. Infection and inflammatory mechanisms. Journal
of Clinical Periodontology. 2013;40(14):S1-S7. doi: 10.1111/jcpe.12088

40) Perunovic N. D., Rakic M. M., Nikolic L. I, et al. The association between periodontal
inflammation and labor triggers (elevated cytokine levels) in preterm birth: A cross-
sectional study. Journal of Periodontology. 2016;87(3):248-256. doi: 10. 1902/ jop.
2015.150364

41)  Amtzen K. J,, Kjollesdal A. M., Halgunset J., Vatten L., Austgulen R. TNF, IL-1, IL-6,
IL-8 and soluble TNF receptors in relation to chorioamnionitis and premature labor.
Journal of Perinatal Medicine. 1998;26(1):17-26. doi: 10.1515/jpme.1998.26.1.17.

42) Corbella S., Taschieri S., Del Fabbro M., Francetti L., Weinstein R., Ferrazzi E. Adverse
pregnancy outcomes and periodontitis: A systematic review and meta-analysis
exploring potential association. Quintessence International. 2016;47(3):193-204. doi:
10.3290/j.qi.a34980

43) LiH., Zhoul., Wei X, etal. MiR-144 and targets, c-fos and cyclooxygenase-2 (COX2),
modulate synthesis of PGE2 in the amnion during pregnancy and labor. Scientific
Reports. 2016;6(1) doi: 10.1038/srep27914

44) Strafford KE, Shellhaas C, Hade EM. Provider and patient perceptions about dental care
during pregnancy. J Matern Fetal Neonatal Med 2008: 21: 6371

45) lams JD, Romero R, Culhane JF, Goldenberg RL. Primary, secondary, and tertiary
interventions to reduce the morbidity and mortality of preterm birth. Lancet 2008: 371:
164-175.

46) Silness J, Lo"e H. Periodontal disease in pregnancy. III. Response to local treatment.
Acta Odontol Scand 1964: 24: 747-759

47) Yalcin F, Basegmez C, Isik G, Berber L, Eskinazi E, Soydinc M, Issever H, Onan U. The
effects of periodontal therapy on intracrevicular prostaglandin E2 concentrations and
clinical parameters in pregnancy. J Periodontol 2002: 73: 173-177.

48) Newnham JP, Newnham IA, Ball CM, Wright M, Pennell CE, Swain J, Doherty DA.
Treatment of periodontal disease during pregnancy. A randomized controlled trial.
Obstet Gynecol 2009: 114: 1239-1248.

49) Offenbacher S, Beck JD, Jared HL, Mauriello SM, Mendoza LC, Couper DJ, Stewart
DD, Murtha AP, Cochran DL, Dudley DJ, Reddy MS, Geurs NC, Hauth JC, for the
Maternal Oral Health to Reduce Obstetric Risk (MOTOR) Investigators. Effects of
periodontal therapy on rate of preterm delivery. A randomized controlled trial. Obstet
Gynecol 2009: 114: 551-559.

50) Lo’pez NJ, Smith PC, Gutierrez J. Periodontal therapy may reduce the risk of preterm
low birth weight in women with periodontal disease: a randomized controlled trial. J
Periodontol 2002: 73:911-924.

51) Lo’pez NJ, Da Silva J, Ipinza J, Gutierrez J. Periodontal therapy reduces the rate of
preterm low birth weight in women with pregnancy-associated gingivitis. J Periodontol
2005:76:2144-2153

52) Armitage GC. Effect of periodontal therapy on general health — is there a missing
component in the design of these clinical trials? J Clin Periodontol 2008: 35: 101

| 50 |—| International Journal of Scientific Research I




