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Introduction
Periodontal disease (PD) is an inflammatory dis-
ease of the tissues supporting the teeth. PD affects
65 million adults over the age of 30 years in the
USA (1-4), and worldwide 5 to 70% of adults.
These percentages differ according to the geo-
graphical area and the definition of PD (5). Wom-
en who develop PD during pregnancy, it’s esti-
mated 1 woman in 5, may have a higher risk of ad-
verse pregnancy outcomes (APOs) (6, 7).
Preterm delivery is the APO most often associated
with PD (4). The prevalence of extremely preterm
delivery (<28 weeks gestation) was estimated

11.1% in pregnant women with PD respect to
women without PD (1.1 %) (8). Low birth weight
(5), preeclampsia (6, 7) and being small for gesta-
tional age are considered other APOs associated
with PD (8). The association between PD and
APOs has been studied in many reviews and meta-
analyses. These findings show important differ-
ences between the reviews considered (9, 10).
Systematic reviews about the influence of peri-
odontal treatment during pregnancy in reducing
APOs have stated different conclusions (11-13).
The studies about the relationship between PD and
APOs as well as the potential benefits of peri-
odontal therapy in pregnancy are very useful to es-
tablish clinical guidelines in daily dental practice. 

PREGNANCY AND PERIODONTAL DISEASE:
DOES EXIST A TWO-WAY RELATIONSHIP?
L. TETTAMANTI1, D. LAURITANO2, M. NARDONE3, M. GARGARI4, 
J. SILVESTRE-RANGIL5, P. GAVOGLIO6, A. TAGLIABUE1

1 Department of Medicine and Surgery, University of Insubria, Varese, Italy
2 Department of Translational Medicine and Surgery, Neuroscience Center of Milan, University of Milano Bicocca, Monza, Italy
3 Ministry of Public Health, Rome, Italy
4 Department of Clinical Sciences and Translational Medicine, University of Rome “Tor Vergata”, Rome, Italy
5 Department of Estomatology, University of Valencia, Valencia, Spain
6 Department of DI.S.T.BI.M.O., University of Genova, Genova, Italy

SUMMARY
Periodontal disease (PD) is an inflammatory disease of the tissues supporting the teeth. PD affects 65 million adults over
the age of 30 years in the USA, and worldwide 5 to 70% of adults. Women who develop PD during pregnancy, it’s esti-
mated 1 woman in 5, may have a higher risk of adverse pregnancy outcomes. PD during pregnancy starts by dental plaque
and is increased by the action of pregnancy hormones. In order to study the effect of PD on adverse pregnancy outcomes,
we have performed this narrative review summarising the current studies about the influence of PD on pregnancy. Peri-
odontal pockets are a reservoir of oral microbiota. Modifications in oral microbiota may be considered as a potential mech-
anism for developing PD during pregnancy. PD is surely caused by bacteria, but the progression and worsening are due
to a host immune response. The inflammation caused by PD is not limited to the oral cavity. It is hypothesized that episodes
of bacteraemia and dissemination of endotoxins from periodontal pockets can induce the activation of the systemic im-
mune response. In conclusion our narrative review shows that there’s no relationship between PD and adverse pregnancy
outcomes, and PD treatment during pregnancy does not confer a general protection against adverse pregnancy outcomes.
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Mechanism of action

PD during pregnancy starts by dental plaque and
is increased by the action of pregnancy hor-
mones (8). Since the Nineties, the two-way rela-
tionship between PD and systemic conditions
has been investigated, leading to the definition
of periodontal medicine. It is well known that
PD can affect systemic diseases, including ather-
osclerotic cardiovascular disease, diabetes,
APOs and chronic obstructive pulmonary disor-
der. APOs may manifest with a prevalence of ap-
proximately 2-3%, and are the leading causes of
maternal morbidity and mortality in the Western
world (8). Women with diseases associated with
chronic low-grade inflammation, such as dia-
betes mellitus, hypertension, obesity and arterial
diseases, have an increased risk of developing
APOs (10). Because PD is also associated with
low-grade inflammation, it can be hypothesized
that patients with PD may have an increased risk
of developing APOs. Many epidemiological
studies have found a positive association be-
tween PD and APOs (12-17). However, these
studies have used different measurement meth-
ods and investigated various populations. There-
fore, the magnitude of the association has var-
ied, and different studies have also reported con-
flicting findings. Thus, the possible role of PD in
the pathogenesis of APOs remains an important
but unresolved issue.
In order to study the effect of PD on APOs, we
have performed this narrative review summaris-
ing the current studies about the influence of PD
on pregnancy. 

Oral microbiota 

A direct relationship between worsening of PD
and pregnancy has been demonstrated in many
studies (12-17). During pregnancy, the classical
manifestations of PD (bleeding on probing, in-
crease of pockets depth) are exacerbated. These
clinical signs are reduced after childbirth.
Recent studies found that PD don’t affect preg-

nant woman more than non-pregnant women and
PD parameters showed no significant correlation
with the progression of pregnancy.
PD is an inflammatory response of the host to the
presence of dental plaque, leading to the loss of
teeth, if untreated (18-33). Pregnancy-associated
PD is similar, but oestrogen and progesterone can
exacerbate gingival oedema and vasculature (34,
35). Recent studies established changes in putative
pathogens of PD during pregnancy.
Periodontal pockets are a reservoir of oral mi-
crobiota. Modifications in oral microbiota may
be considered as a potential mechanism for de-
veloping PD during pregnancy.
A recent study reported that the worsening in PD
was associated with the increase of “red com-
plex” bacteria like Porphyromonas gingivalis
and Prevotella (34). However, the proportions of
the “red complex” bacteria did not differ during
pregnancy, although significant differences were
found for all the pathogens after childbirth (34).
A recent study reported that bacteria loading of
Porphyromonas gingivalis and Tannerella forsy -
thia at the 3rd month of pregnancy was associat-
ed with worsening in PD measured by bleeding
on probing.
Another recent study measured bacteria loading
of pregnant women and the relationship with
estradiol levels. The results concluded that
Campylobacter rectus was higher in pregnant
women than in no pregnant women (35). This
data can be explained considering that Campy-
lobacter rectus loading is directly related to the
level of estradiol in pregnant women.
Another study has shown that the bacteria, and
in particular Fusobacterium nucleatum, originat-
ing from the periodontal pocket of pregnant
women, cross the placental barrier and can cause
acute infections and APOs.
On the contrary, in another study no differences
were noted in Fusobacterium species between
pregnant and no pregnant women (36). In con-
clusion, there is no evidence of correlation be-
tween the pregnancy hormones and an increase
in putative pathogens of PD. Further studies are
needed to determine the changes of the oral mi-
croflora in pregnancy. 
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Host response 

PD is surely caused by bacteria, but the progres-
sion and worsening are due to a host immune re-
sponse. The inflammation caused by PD is not
limited to the oral cavity. It is hypothesized that
episodes of bacteraemia and dissemination of
endotoxins from periodontal pockets can induce
the activation of the systemic immune response.
Bacteria or bacterial endotoxins in the systemic
circulation may induce pro-inflammatory cy-
tokine production. These cytokines, then further
activate the inflammatory response, which re-
sults in a chronic low-grade systemic up-regula-
tion of the inflammatory molecules involving
IL-6 and C-reactive protein (37). The inflamma-
tory response also activates inflammatory and
endothelial cells and may result in endothelial
dysfunction. In pregnancy, the immune response
plays a pivotal role in maintaining a healthy
equilibrium between the mother and fetus. Dur-
ing a normal pregnancy, the specific immune re-
sponse is shifted towards a Th2-type immune re-
sponse, and the inflammatory response is also
activated (38). The increased expression of acti-
vation markers on monocytes and granulocytes,
differences in monocyte cytokine production,
and increased circulating levels of pro-inflam-
matory cytokines and inflammatory markers,
such as C-reactive protein, characterizes this ac-
tivation of the inflammatory response during
pregnancy. 

Periodontal treatment 

Recent reviews show that periodontal treatment
does not seem to prevent APOs. Strong evidence
for PD influencing APOs will ever be reached,
whilst possible harmful effects cannot be ruled
out. Only for high-risk populations, PD appeared
potentially related to the onset of APOs, sup-
porting results from previous analyses (16, 39),
whilst trial sequential analysis indicated that
firm evidence for this relationship has not been
established so far. In addiction, treatment of PD

was generally not found efficacious for prevent-
ing APOs, but this data are very sparse and not
significant.
Considering these limitations and our results, the
summarized evidence is insufficient to support
or refute the hypothesis that PD treatment could
reduce APOs. Our findings add weight to previ-
ous studies (40), which doubted the association
between PD and APOs found by observational
studies. 
Attempts at PD treatment during pregnancy, to
improve pregnant women oral health, have had
no definitive conclusions. Recently, several
large clinical randomized controlled trials failed
to establish that standard PD therapy during
pregnancy reduced the incidence of APOs. The
question is when to perform PD treatment to
reach the better outcomes during pregnancy.
Pregnancy may not be an appropriate period for
PD treatment (40). PD treatment during preg-
nancy may be non-effective to decrease the local
and systemic inflammation caused by periodon-
tal pathogens (20, 41-46). PD treatment may
cause bacteraemia triggering systemic inflam-
mation, leading to APOs. Because of safety con-
cerns on the frequency of PD treatment during
pregnancy, the treatments are often restrict to 1
or 2 courses, which may not be effective in pre-
venting the progression of PD.
On the contrary, the pre-conception period may
be optimal for PD treatment (40). Pre-concep-
tion PD treatment may allow reaching better
clinical outcomes, as it can be more intensive
compared with PD treatment during pregnancy.
Pre-conception PD treatment may provide more
evidence as to whether PD is a causal risk factor
for APOs. If pre-conception PD treatment is
shown to be effective, it may highlight the bio-
logical mechanism of how subclinical infections
such as PD lead to an increased risk of APOs.
PD is preventable and curable. If the effect of
pre-conception PD treatment is confirmed, this
treatment will lead to improved pregnancy.
Therefore, PD treatment either before pregnancy
(for nulliparous women) or in the period be-
tween pregnancies (for multiparous women)
may reduce APOs (47-57).
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These are non-surgical PD treatment and can be
performed by oral health professionals after re-
ceiving appropriate training. In addition, since
PD treatment is performed before pregnancy, it
will avoid potential risks to the pregnancy (fe-
tus) and will be less stressful to women. PD
treatment is effective, so it will be proposed to
pre-conceptional women and be extended after
childbirth. In addiction, we would propose a pro-
tocol for pre-conception PD treatment promote
mother and child’s oral health. 
The World Health Organization (WHO) reported
an estimated 12.9 million annual worldwide
preterm births between 1997 and 2007, repre-
senting an incidence of 9.6%. Our narrative re-
view showed that PD treatment during pregnan-
cy does not confer a general protection against
APOs. 
The prevalent periodontal symptoms in pregnan-
cy such as swelling and bleeding could have
been related to hormonal changes and not to PD.
The dental team could play a major role in the
prevention of PD and educate their patients
about the benefits of good oral hygiene prac-
tices, and clinicians should educate pregnant
women about the importance of maintaining a
good standard for oral health.
In addiction, the reviews we included, consid-
ered only the relationship between PD and
APOs. We didn’t consider other factors such as
age, obesity, smoking and alcohol consumption,
suggesting that the association between PD and
APOs is robust and less likely to be greatly at-
tenuated by unmeasured factors, although the
residual confounding effects of the measured
variables, particularly obesity, may not be com-
pletely removed. In summary, our review sug-
gests that PD may not increase the risk of APOs.
Further investigations should assess the underly-
ing biological links between PD and APOs. 
Periodontal diseases has an impact not only on
pregnancy but overall on implant outcome (1-
3,18-27, 29, 41-53, 55, 56, 58-77) as well as in
after bone reconstruction (78-82) and in syn-
dromic diseases (83-85).
Pregnancy is a critical time to prevent future
defects or diseases of the mother of the newborn,

so it is mandatory to maintain good oral and
general health.

Conclusion
This narrative review will provide a synthesis of
the existing systematic reviews on the associa-
tion between PD and APOs as well as on the im-
pact of interventions to prevent or treat PD on
these outcomes. 
We conducted our review using existing guide-
lines, and our aim will be to formulate recom-
mendations for dental team caring for precon-
ceptional and pregnant women. In doing so, our
review has the potential to contribute to reduc-
ing the significant global burden of APOs. We
will furthermore identify the key knowledge
gaps in the field and accordingly propose future
research priorities.

References
1. Lauritano D, Martinelli M, Mucchi D, Palmieri A,

Muzio LL, Carinci F. Bacterial load of periodontal
pathogens among Italian patients with chronic peri-
odontitis: A comparative study of three different areas.
Journal of Biological Regulators and Homeostatic
Agents. 2016;30:149-54.

2. Lauritano D, Scapoli L, Mucchi D, Cura F, Muzio
LLO, Carinci F. Infectogenomics: Lack of association
between vdr, IL6, IL10 polymorphisms and “red Com-
plex” bacterial load in a group of Italian adults with
chronic periodontal disease. Journal of Biological Reg-
ulators and Homeostatic Agents. 2016;30:155-60.

3. Checchi L, Gatto MR, Checchi V, Carinci F. Bacteria
prevalence in a large Italian population sample: A clin-
ical and microbiological study. Journal of Biological
Regulators and Homeostatic Agents. 2016;30:199-208.

4. Eke PI, Dye BA, Wei L, et al. Update on Prevalence of
Periodontitis in Adults in the United States: NHANES
2009 to 2012. J Periodontol. 2015;86:611-22.

5. Dye BA. Global periodontal disease epidemiology. Pe-
riodontol 2000. 2012;58:10-25.

6. Pihlstrom BL, Michalowicz BS, Johnson NW. Peri-
odontal diseases. Lancet. 2005;366:1809-20.

7. Laine MA. Effect of pregnancy on periodontal and
dental health. Acta Odontol Scand. 2002;60:257-64.



ORAL & Implantology  -  Anno X - N. 2/2017

re
vi

ew

116

8. Offenbacher S, Lieff S, Boggess KA, et al. Maternal pe-
riodontitis and prematurity. Part I: Obstetric outcome of
prematurity and growth restriction. Ann Periodontol.
2001;6:164-74.

9. Boggess KA, Lieff S, Murtha AP, Moss K, Beck J, Of-
fenbacher S. Maternal periodontal disease is associated
with an increased risk for preeclampsia. Obstet Gy-
necol. 2003;101:227-31.

10. Boggess KA, Beck JD, Murtha AP, Moss K, Offen-
bacher S. Maternal periodontal disease in early preg-
nancy and risk for a small-for-gestational-age infant.
Am J Obstet Gynecol. 2006;194:1316-22.

11. Vergnes JN, Sixou M. Preterm low birth weight and
maternal periodontal status: a meta-analysis. Am J Ob-
stet Gynecol. 2007;196:135 e1-7.

12. Xiong X, Buekens P, Goldenberg RL, Offenbacher S,
Qian X. Optimal timing of periodontal disease treat-
ment for prevention of adverse pregnancy outcomes:
before or during pregnancy? Am J Obstet Gynecol.
2011;205:111 e1-6.

13. Wei BJ, Chen YJ, Yu L, Wu B. Periodontal disease and
risk of preeclampsia: a meta-analysis of observational
studies. PLoS One. 2013;8:e70901.

14. Chambrone L, Guglielmetti MR, Pannuti CM, Cham-
brone LA. Evidence grade associating periodontitis to
preterm birth and/or low birth weight: I. A systematic
review of prospective cohort studies. J Clin Periodon-
tol. 2011;38:795-808.

15. Kunnen A, van Doormaal JJ, Abbas F, Aarnoudse JG,
van Pampus MG, Faas MM. Periodontal disease and
pre-eclampsia: a systematic review. J Clin Periodontol.
2010;37:1075-87.

16. Kim AJ, Lo AJ, Pullin DA, Thornton-Johnson DS,
Karimbux NY. Scaling and root planing treatment for
periodontitis to reduce preterm birth and low birth
weight: a systematic review and meta-analysis of ran-
domized controlled trials. J Periodontol. 2012;83:1508-
19.

17. Schwendicke F, Karimbux N, Allareddy V, Gluud C.
Periodontal treatment for preventing adverse preg-
nancy outcomes: a meta- and trial sequential analysis.
PLoS One. 2015;10:e0129060.

18. Meynardi F, Pasqualini ME, Rossi F, Dal Carlo L,
Biancotti P, Carinci F. Correlation between dysfunc-
tional occlusion and periodontal bacterial profile. J
Biol Regul Homeost Agents. 2016;30:115-21.

19. Lombardo L, Carinci F, Martini M, Gemmati D, Nar-
done M, Siciliani G. Quantitive evaluation of dentin
sialoprotein (DSP) using microbeads - A potential early
marker of root resorption. ORAL and Implantology.
2016;9:132-42.

20. Lauritano D, Cura F, Candotto V, Gaudio RM, Mucchi
D, Carinci F. Evaluation of the Efficacy of Titanium
Dioxide with Monovalent Silver Ions Covalently
Linked (Tiab) as an Adjunct to Scaling and Root Plan-
ing in the Management of Chronic Periodontitis Using
Pcr Analysis: A Microbiological Study. J Biol Regul

Homeost Agents. 2015;29:127-30.
21. Scapoli L, Girardi A, Palmieri A, Martinelli M, Cura F,

Lauritano D, Carinci F. Quantitative Analysis of Peri-
odontal Pathogens in Periodontitis and Gingivitis. J
Biol Regul Homeost Agents. 2015;29:101-10.

22. Lauritano D, Cura F, Candotto V, Gaudio RM, Mucchi
D, Carinci F. Periodontal Pockets as a Reservoir of He-
licobacter Pylori Causing Relapse of Gastric Ulcer: A
Review of the Literature. J Biol Regul Homeost Agents.
2015;29:123-6.

23. Scapoli L, Girardi A, Palmieri A, et al. Interleukin-6
Gene Polymorphism Modulates the Risk of Periodon-
tal Diseases. J Biol Regul Homeost Agents. 2015;29:
111-6.

24. Carinci F, Girardi A, Palmieri A, et al. LAB®-Test 1:
Peri-Implantitis and bacteriological analysis. European
Journal of Inflammation. 2012;10:91-93.

25. Carinci F, Girardi A, Palmieri A, et al. LAB®-test 2:
Microflora and periodontal disease. European Journal
of Inflammation. 2012;10:95-98.

26. Carinci F, Girardi A, Palmieri A, et al. Lab®-test 3: Ge-
netic susceptibility in periodontal disease. European
Journal of Inflammation. 2012;10:99-101.

27. Scapoli L, Girardi A, Palmieri A, et al. IL6 and IL10 are
genetic susceptibility factors of periodontal disease.
Dent Res J (Isfahan). 2012;9:S197-201.

28. Scapoli L, Girardi A, Palmieri A, et al. Microflora and
periodontal disease. Dent Res J (Isfahan). 2012;9:S202-
6.

29. Cura F, Palmieri A, Girardi A, Martinelli M, Scapoli L,
Carinci F. Lab-Test (R) 4: Dental caries and bacterio-
logical analysis. Dent Res J (Isfahan). 2012;9:S139-41.

30. Azzi L, Carinci F, Gabaglio S, et al. Helicobacter py-
lori in periodontal pockets and saliva: A possible role
in gastric infection relapses. Journal of Biological Reg-
ulators and Homeostatic Agents. 2017;31:257-62.

31. Gargari M, Comuzzi L, Bazzato MF, Sivolella S, di
Fiore A, Ceruso FM. Treatment of peri-implantitis:
Description of a technique of surgical 2 detoxification
of the implant. A prospective clinical case series with
3-year follow-up. ORAL and Implantology. 2015;8:1-
11.

32. Tettamanti L, Gaudio RM, Iapichino A, Mucchi D,
Tagliabue A. Genetic susceptibility and periodontal
disease: A retrospective study on a large italian sample.
ORAL and Implantology. 2017;10:20-27.

33. Tettamanti L, Gaudio RM, Cura F, Mucchi D, Illuzzi N,
Tagliabue A. Prevalence of periodontal pathogens
among Italian patients with chronic periodontitis: A ret-
rospective study on 2992 patients. ORAL and Implan-
tology. 2017;10:28-36.

34. Carrillo-de-Albornoz A, Figuero E, Herrera D, Bas-
cones-Martinez A. Gingival changes during pregnancy:
II. Influence of hormonal variations on the subgingival
biofilm. J Clin Periodontol. 2010;37:230-40.

35. Adriaens LM, Alessandri R, Sporri S, Lang NP, Pers-
son GR. Does pregnancy have an impact on the sub-



review

ORAL & Implantology  -  Anno X - N. 2/2017 117

gingival microbiota? J Periodontol. 2009;80:72-81.
36. Yokoyama M, Hinode D, Yoshioka M, Fukui M, Tan-

abe S, Grenier D, Ito HO. Relationship between
Campylobacter rectus and periodontal status during
pregnancy. Oral Microbiol Immunol. 2008;23:55-9.

37. Herrera JA, Parra B, Herrera E, Botero JE, Arce RM,
Contreras A, Lopez-Jaramillo P. Periodontal disease
severity is related to high levels of C-reactive protein
in pre-eclampsia. J Hypertens. 2007;25:1459-64.

38. Sargent IL, Borzychowski AM, Redman CW. Im-
munoregulation in normal pregnancy and pre-eclamp-
sia: an overview. Reprod Biomed Online. 2006;13:680-
6.

39. Polyzos NP, Polyzos IP, Zavos A, et al. Obstetric out-
comes after treatment of periodontal disease during
pregnancy: systematic review and meta-analysis. BMJ.
2010;341:c7017.

40. Fogacci MF, Vettore MV, Leao AT. The effect of peri-
odontal therapy on preterm low birth weight: a meta-
analysis. Obstet Gynecol. 2011;117:153-65.

41. Roncati M, Lauritano D, Cura F, Carinci F. Evaluation
of light-emitting diode (led-835 nm) application over
human gingival fibroblast: An in vitro study. Journal of
Biological Regulators and Homeostatic Agents. 2016;
30:161-67.

42. Caccianiga G, Rey G, Paiusco A, Lauritano D, Cura F,
Ormianer Z, Carinci F. Oxygen high level laser therapy
is efficient in treatment of chronic periodontitis: A clin-
ical and microbiological study using PCR analysis.
Journal of Biological Regulators and Homeostatic
Agents. 2016;30:87-97.

43. Lauritano D, Bignozzi CA, Pazzi D, Palmieri A, Gau-
dio RM, Di Muzio M, Carinci F. Evaluation of the ef-
ficacy of a new oral gel as an adjunct to home oral hy-
giene in the management of chronic periodontitis. A mi-
crobiological study using PCR analysis. J Biol Regul
Homeost Agents. 2016;30:123-8.

44. Carinci F, Palmieri A, Girardi A, Cura F, Lauritano D.
Aquolab ® ozone-therapy is an efficient adjuvant in the
treatment of chronic periodontitis: A case-control study.
Journal of Orofacial Sciences. 2015;7:27-32.

45. Lauritano D, Cura F, Gaudio RM, Pezzetti F, Andreasi
Bassi M, Carinci F. Polymerase Chain Reaction to
Evaluate the Efficacy of Silica Dioxide Colloidal So-
lutions in the Treatment of Chronic Periodontitis: A
Case Control Study. J Biol Regul Homeost Agents.
2015;29:131-5.

46. Lauritano D, Petruzzi M, Nardi GM, Carinci F, Min-
ervini G, Di Stasio D, Lucchese A. Single Application
of a Dessicating Agent in the Treatment of Recurrent
Aphthous Stomatitis. J Biol Regul Homeost Agents.
2015;29:59-66.

47. Carinci F, Lauritano D, Cura F, Lopez MA, Bassi MA,
Confalone L, Pezzetti F. Prevention of bacterial leak-
age at implant-Abutment connection level: An in vitro
study of the efficacy of three different implant systems.
Journal of Biological Regulators and Homeostatic

Agents. 2016;30:69-73.
48. El Haddad E, Giannì AB, Mancini GE, Cura F, Carinci

F. Implant-abutment leaking of replace conical con-
nection nobel biocare® implant system. An in vitro
study of the microbiological penetration from external
environment to implant-abutment space. ORAL and
Implantology. 2016;9:76-82.

49. Mancini GE, Gianni AB, Cura F, Ormanier Z, Carinci
F. Efficacy of a new implant-abutment connection to
minimize microbial contamination: An in vitro study.
ORAL and Implantology. 2016;9:99-105.

50. Roncati M, Lucchese A, Carinci F. Non-Surgical treat-
ment of peri-Implantitis with the adjunctive use of an
810-nm diode laser. Journal of Indian Society of Peri-
odontology. 2013;17:812-15.

51. Scarano A, Tripodi D, Carinci F, Piccolomini R, D’Er-
cole S. Biofilm formation on titanium alloy and
anatase-Bactercline® coated titanium healing screws:
An in vivo human study. Journal of Osseointegration.
2013;5:8-12.

52. Brunelli G, Carinci F, Zollino I, Candotto V, Scarano A,
Lauritano D. Sem evaluation of 10 infected implants re-
trieved from man. European Journal of Inflammation.
2012;10:7-12.

53. Scarano A, Sinjari B, Di Orio D, Murmura G, Carinci
F, Lauritano D. Surface analysis of failed oral titanium
implants after irradiated with ErCr:ysgg 2780 laser.
European Journal of Inflammation. 2012;10:49-54.

54. Brunelli G, Carinci F, Zollino I, Candotto V, Scarano A,
Lauritano D. Peri-implantitis: A case report and litera-
ture review. European Journal of Inflammation.
2012;10:1-6.

55. Scarano A, Piattelli A, Polimeni A, Di Iorio D, Carinci
F. Bacterial adhesion on commercially pure titanium
and anatase-coated titanium healing screws: An in vivo
human study. Journal of Periodontology. 2010;81:1466-
71.

56. Grecchi F, Zollino I, Candotto V, et al. A case of
mandible osteonecrosis after a severe periimplant in-
fection. Dent Res J (Isfahan). 2012;9:S233-6.

57. Inchingolo F, Marrelli M, Annibali S, et al. Influence
of endodontic treatment on systemic oxidative stress.
Int J Med Sci. 2014;11:1-6.

58. Carinci F, Girardi A, Palmieri A, et al. Lab-test 2: mi-
croflora and periodontal disease. European Journal of
Inflammation. 2012;10:95-98.

59. Brunelli G, Carinci F, Zollino I, et al. Peri-implantitis.
A case report and literature review. European Journal
of Inflammation. 2012;10:1-5.

60. Degidi M, Piattelli A, Iezzi G, et al. Wide-diameter im-
plants: Analysis of clinical outcome of 304 fixtures.
Journal of Periodontology. 2007;78:52-58.

61. Degidi M, Piattelli A, Gehrke P, et al. Five-year out-
come of 111 immediate nonfunctional single restora-
tions. J Oral Implantol. 2006;32:277-285.

62. Degidi M, Piattelli A, Gehrke P, et al. Clinical outcome
of 802 immediately loaded 2-stage submerged implants



ORAL & Implantology  -  Anno X - N. 2/2017

re
vi

ew

118

with a new grit-blasted and acid-etched surface: 12-
month follow-up. Int J Oral Maxillofac Implants.
2006;21:763-768.

63. Carinci F, Farina A, Zanetti U, et al. Alveolar ridge aug-
mentation: a comparative longitudinal study between
calvaria and iliac crest bone grafrs. J Oral Implantol.
2005;31:39-45.

64. Carinci F, Pezzetti F, Volinia S, et al. Analysis of MG63
osteoblastic-cell response to a new nanoporous im-
plant surface by means of a microarray technology.
Clinical Oral Implants Research. 2004;15:180-186.

65. Oliveira DP, Palmieri A, Carinci F, et al. Osteoblasts be-
havior on chemically treated commercially pure tita-
nium surfaces. J Biomed Mater Res A. 2014;102:1816-
1822.

66. Andreasi Bassi M, Lopez MA, Confalone L, et al. Hy-
draulic sinus lift technique in future site development:
clinical and histomorphometric analysis of human biop-
sies. Implant Dent. 2015;24:117-124.

67. El Haddad E, Lauritano D, Carinci F. Interradicular
septum as guide for pilot drill in postextractive im-
plantology: a technical note. J Contemp Dent Pract.
2015;16:81-84.

68. Falisi G, Severino M, Rastelli C, et al. The effects of
surgical preparation techniques and implant macro-
geometry on primary stability: An in vitro study. Med-
icina Oral, Patologia Oral y Cirugia Bucal. 2017;22:
e201-e206.

69. Pocaterra A, Caruso S, Bernardi S, et al. Effectiveness
of platelet-rich plasma as an adjunctive material to
bone graft: a systematic review and meta-analysis of
randomized controlled clinical trials. International Jour-
nal of Oral and Maxillofacial Surgery. 2016;45:1027-
1034.

70. Marrelli M, Pujia A, Palmieri F, et al. Innovative ap-
proach for the in vitro research on biomedical scaffolds
designed and customized with CAD-CAM technol-
ogy. International Journal of Immunopathology and
Pharmacology. 2016;29:778-783.

71. Giuca MR, Pasini M, Giuca G, et al. Investigation of
periodontal status in type 1 diabetic adolescents. Eu-
ropean journal of paediatric dentistry: official journal
of European Academy of Paediatric Dentistry. 2015;
16:319-323.

72. Giuca MR, Pasini M, Caruso S, et al. Index of ortho-
dontic treatment need in obese adolescents. Interna-
tional Journal of Dentistry. 2015;2015.

73. Caruso S, Sgolastra F, Gatto R. Dental pulp regenera-
tion in paediatric dentistry: The role of stem cells. Eu-
ropean Journal of Paediatric Dentistry. 2014;15:90-94.

74. De Vico G, Ottria L, Bollero P, et al. Aesthetic and
functionality in fixed prosthodontic: sperimental and
clinical analysis of the CAD-CAM systematic 3Shape.
Oral Implantol (Rome). 2008;1:104-115.

75. Moretto D, Gargari M, Nordsjo E, et al. Immediate
loading: a new implant technique with immediate load-
ing and aesthetics: Nobel Active. Oral Implantol
(Rome). 2008;1:50-55.

76. Spinelli D, De Vico G, Condò R, et al. Transcrestal
guided sinus lift without grafting materials: A 36
months clinical prospective study. ORAL Implantol
(Rome). 2015;8:74-86.

77. Bartuli FN, Luciani F, Caddeo F, et al. Piezosurgery vs
High Speed Rotary Handpiece: a comparison between
the two techniques in the impacted third molar surgery.
Oral Implantol (Rome). 2013;6:5-10.

78. Carinci F, Stabellini G, Calvitti M, et al. CD44 as prog-
nostic factor in oral and oropharyngeal squamous cell
carcinoma. J Craniofac Surg. 2002;13:85-89.

79. Mariani G, Calastrini C, Carinci F, et al. Ultrastructural
features of cyclosporine A-induced gingival hyperpla-
sia. Journal of Periodontology. 1993;64:1092-1097.

80. Francioso F, Carinci F, Tosi L, et al. Identification of
differentially expressed genes in human salivary gland
tumors by DNA microarrays. Molecular Cancer Ther-
apeutics. 2002;1:533-538.

81. Bodo M, Lilli C, Bellucci C, et al. Basic fibroblast
growth factor autocrine loop controls human osteosar-
coma phenotyping and differentiation. Molecular Med-
icine. 2002;8:393-404.

82. Carinci F, Lo Muzio L, Piattelli A, et al. Potential
markers of tongue tumor progression selected by cDNA
microarray. International Journal of Immunopathology
and Pharmacology. 2005;18:513-524.

83. Carinci F, Avantaggiato A & Curioni C. Crouzon syn-
drome: Cephalometric analysis and evaluation of
pathogenesis. Cleft Palate-Craniofacial Journal.
1994;31:201-209.

84. Bodo M, Carinci F, Baroni T, et al. Apert's syndrome:
Differential in vitro production of matrix macromole-
cules and its regulation by interleukins. European Jour-
nal of Clinical Investigation. 1997;27:36-42.

85. Martinelli M, Scapoli L, Palmieri A, et al. Study of four
genes belonging to the folate pathway: transcobalamin
2 is involved in the onset of non-syndromic cleft lip
with or without cleft palate. Human mutation.
2006;27:294.

Correspondence to:
Dorina Lauritano
Department of Translational Medicine and Surgery, 
Neuroscience Center of Milan
University of Milano-Bicocca
Via Cadore 48
20052 Monza, Italy
Phone: +39.0392332301; Fax: +39. 03923329892
E-mail: dorina.lauritano@unimib.it




