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 ABSTRACT

§Intr oduction:Hormonal changes during pregnancy are along with oral changes such as
ipregnancy gingivitis, halitosis, pregnancy tumor and teeth erosion. The aim of the current study
Article info: 1s to evaluate the prevalence of these oral changes in pregnant and non-pregnant women.
Received: 2019/08/23 :Materials and Methods:In this observational, analytic, case-control study, 124 preg-
Accepted: 2019/09/01 énant women and 124 non-pregnant women referred to Al-zahra hospital, Rasht, Iran, were exam-
............................................ {ined. Age, education, number of pregnancy and pregnant status of patients were recorded. Also,
§gingival index, plaque index, halitosis, pregnancy tumor, erosion and geographic tongue were
gassessed and recorded. Statistical analysis was performed with SPSS 22. Data were analyzed
gusing the Chi square and Mann-Whitney tests with P < 0.05 considered significant.

EReSllltS:No statistical relation was found between age and pregnancy status.
{(P=0.085) Also, the relation of education and pregnancy status was not statistically
isignificant. (P=0.49) Plaque index, gingival index and halitosis were significantly dif-
éferent between pregnant and non-pregnant women. (P=0.018, P=0.001 and P=0.0001
irespectively) However, pregnancy tumor, erosion and geographic tongue were not sig-
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Preenanc inificantly different based on pregnancy status. (P=0.65, P=0.758 and P=0.23)

H lg . Y ECOIIClllSiOIliDuring pregnancy, occurrence of gingival inflammation and halitosis increases
alitosis . ibased on the current study. It should be noted that better oral hygiene is of benefits for pregnant

Tooth Attrition ipatients, offering them comfort, function and aesthetics.
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Introduction

Oral health assess during pregnancy is criti-
cal since poor oral hygiene can lead to adverse
problems such as low birthweight, preterm
birth, and preeclampsia. (1-2)Also, hormonal
changes during pregnancy may result in oral
mucosal changes such as pregnancy gingivitis,
halitosis, pregnancy tumor, teeth erosion, geo-
graphic tongue, chloasma, facial telangiectasia,
sialorrhea, tooth mobility and oral apathies. (2)

Pregnancy gingivitis is the gingival inflam-
mation which results from dental plaque ac-
cumulation and is exacerbated by pregnancy
hormones. (3) 50 to 100% of pregnant women
experience pregnancy gingivitis and almost
100% of pregnant women need periodontal
treatment during their pregnancy. (1,4) Halito-
sis during pregnancy is the result of hormonal
change and pregnancy gingivitis. Also, halitosis
in pregnant women, is associated to periodontal
disease, caries, xerostomia, vomiting, gastric
reflux and gestational diabetes. (5) Pregnan-
cy tumor is an exaggerated inflammatory re-
sponse to an irritation which begin during the
first trimester, and worsens as the pregnancy
progresses up through the seventh month of
pregnancy. (4-6) The prevalence of pregnancy
tumor has been reported to vary between 0.5-
100% in different studies. (1,4-5) Nausea and
vomiting in pregnancy may lead to extensive
erosions specially affecting the palatal surfac-
es of the maxillary incisors and canines. (2,5)
Following the erosion of teeth, hyper sensitivity
is a common finding as a result of dentin expo-
sure. (3,5) Geographic tongue occurs because
of the atrophy of the filiform papillae. Genetic
factors, hormonal changes and oral contracep-
tive pills, pregnancy and diabetes mellitus are
possible risk factors of geographic tongue. (7,8)

The aim of the current study was to evaluated
the prevalence of potential intra-oral manifes-
tations in pregnant and non-pregnant women.

Methods and materials

In this observational, analytic, case-con-
trol study, 124 pregnant women and 124
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non-pregnant women referred to Al-zahra
hospital, Rasht, Guilan, Iran, were examined.

Pregnant and non-pregnant women with no
previous history or presence of systemic dis-
ease, aged between 2045 years were included
in the study as case group and control group,
respectively. Patients who uses contraceptive
drugs, tobacco and alcohol, patients suffering
from ovarian cyst or fibroma, and patients who
are in their first 6 months after giving birth
were excluded from the study. Written informed
consents were provided from the subjects.

Age, education and pregnant status of patients
were recorded. Age was documented as under
30 and over 30 years old. Education was deter-
mined as “up to diploma”, “bachelor” and “more
than bachelor”. Pregnancy status was consid-
ered as being pregnant or not being pregnant.

Also, presence of gingival inflammation,
halitosis, pregnancy tumor, erosion and geo-
graphic tongue were assessed and recorded.

Gingival inflammation was evaluated using
O’Leary plaque index (9) and Loe and Silness
gingival index (10). To determine O’Leary in-
dex, a disclosing agent was used and the stained
surfaces of each tooth was recorded. O’Leary
index was reported as the ratio of the total num-
ber of stained surfaces to the total number of
existing surfaces. To assess Leo and Silness
gingival index, a blunt explorer was used.
Semi-erupted teeth, remaining root and teeth
with peri apical lesion were not evaluated. Gin-
gival index was recorded for each surface of a
tooth as 0 (No inflammation), 1 (Mild inflam-
mation, no bleeding on probing), 2 (Moderate
inflammation, bleeding on probing) and 3 (se-
vere inflammation, spontaneous bleeding). The
sum of scores divided by the number of total
surfaces was calculated. If the score was from
0.1 to 1, it would be described as mild gingi-
vitis. If the score was from 1.1 to 2 and from
2.1 to 3, it would be described as moderate
gingivitis and severe gingivitis, respectively.

To assess halitosis, Organoleptic Index defined
by Rosenberg, wasused. (11) Theindex isrecord-
ed as 0 to 5. After accurate examination of soft
tissue, palatal surface of maxillary incisor teeth
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and tongue, existence of pregnancy tumor, tooth
erosion and geographic tongue were recorded.

Statistical analysis was performed with SPSS
22. Data were analyzed using the Chi square
and Mann-Whitney tests with P < 0.05 consid-
ered significant.

Results

The mean age of samples was 30.95+6.34.
the mean age of pregnant women and
non-pregnant women was 30.25+5.68 and
31.64+6.89, respectively. Data distribu-
tion of patients is presented in table 1.

Table 1: Data distribution of demographic information of
patients.

Pregnancy status

otal
Pregnant Non-Pregnant
31(_)Jn<£s 50% 48.4%  49.2%
M (62) (60) (122)
old
Age Over 30
s 50% 51.6% 50.8%
yol q (62) (64) (126)
Upto  78.2% 77.4% 77.8%
diploma 97) (96) (193)
21% 19.4% 20.2%
Education D20¢IOT (26 (24) (50)
More 5 go; 3.2% 2%
than 7)) @) 5)
bachelor

No statistical relation was found between
age and pregnancy status. (P=0.085) Also,
the relation of education and pregnancy sta-
tus was not statistically significant. (P=0.49)

Plaque index, gingival index and halitosis
were significantly different between preg-
nant and non-pregnant women. (P=0.018,
P=0.001 and P=0.0001 respectively) As such,
the above-mentioned parameters were signifi-
cantly higher in pregnant women compared
to non-pregnant women. However, pregnancy
tumor, erosion and geographic tongue were
not significantly different based on pregnancy
status. (P=0.65, P= 0.758 and P=0.23) (table 2)
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Table 2: Data distribution of plaque index, gingival index,
erosion, pregnancy tumor, geographic tongue, halitosis.

Pregnancy status

> : Non- Total
regnan Pregnant
Less than 1.6% 0.8%
s0% 0O 2) )
OLary SI70% 00 Yo' (o)
Plaque
: 411%  41.1%  41.1%
index  71-90% "5y 51)  (102)
58.9%  492%  54%
DI = oy 61) (134
Score 0 0(0) 00)  0(0)
Seore ] 3L5%  524%  41.9%
Gingival 39 (65) (104)
ingiva
) 66.1%  47.6%  56.9%
index  Score2  Tg)y (59)  (141)
249 1.2¢
Score 3 (3)A) 0(0) (3)A)
With 4.8% 4%  44%
Erosion  crosion (6) ®) (11)
Without ~ 95.2% 96%  95.6%
erosion (118) (119) (237)
pre‘;’rggcy 2.4% 1.6% 2%
Pregnancy tumor 3) 2) )
i :
mor pgg‘;’;‘gy 97.6%  98.4%  98%
cgnancy a1y (122)  (243)
geo‘;’ri;ghic 6.5% 32%  4.8%
Geographic tongue ®) ) (12)
tongue gggg%‘;fic 93.5%  968%  952%
aplic (1i6) (120)  (236)
18.5% 54%  363%
Score 0 (23) (67) (90)
153%  177%  16.5%
Score 1 (19) 22) 41)
315%  169%  24.2%
Halitosis >°°"2 " (39) Q) (60)
315%  113%  21.4%
Score 3 (39) (14) (53)
3.2% 1.6%
Score 4 ) 0 (0) 4)
Score 5 0(0) 0 (0) 0(0)
Discussion

Estrogen and progesterone increase during
pregnancy. Estrogen blocks gingival tissue
turnover and its ability to produce collagen
which results to an increased response to plaque
accumulation. (1) On the other hand, proges-
terone prevents mitogen activation, cytotoxic
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T cell generation and interleukin-6 production
which make gingiva less resistant to inflam-
mation. In conclusion, estrogen and proges-
terone make gingiva of pregnant women more
susceptible to periodontal breakdown. (2)

In the current study, it was found that peri-
odontal condition of pregnant women was worse
than non-pregnant women which is reflected by
measuring and comparing gingival index and
plaque index. Lopez et al., Jain et al., Pentapati
et al., Machuca et al., Soory, Mascarenhas et al.,
Chung et al. and Gonzales et al. reported oc-
currence of gingivitis to be higher in pregnant
women compared to non-pregnant women.(12-
19) Cohen et al., Miyazaki et al. and Maybodi et
al. found that gingivitis gradually worsens from
first semester to third semester in pregnant wom-
en. (20-22) However, Tilakaratne et al. found
no significant difference between pregnant and
non-pregnant women in term of plaque index
values. (23) Also, Figuero et al. found no rela-
tion between gingival index and pregnancy. (24)

Physiologic and hormonal changes during
pregnancy can also decrease saliva PH and in-
crease bacterial growth, consequently leading to
halitosis and higherrisk of caries. (1,7) In the cur-
rent study and Fujiwara et al. study, occurrence
of halitosis was significantly higher in pregnant
women compared to non-pregnant women. (25)
Kia et al. reported that 37.7% of pregnant wom-
en experience halitosis during pregnancy. (8)

Pregnancy stimulates local production of an-
giogenic factors (vascular endothelial growth
factor) in oral mucosal leading to the formation
of pregnancy tumor. (26-27) Cardoso et al. ob-
served an association between pregnancy tumor
and pregnancy. (28) While, the current study
found no statistical relation between pregnancy
tumor and pregnancy, andreported thatonly 2.4%
of pregnant patients had pregnancy tumor. Also,
Chamani et al., Pirie et al. and Kia et al. found
that respectively, 4.2%, 5% and 1% of preg-
nant patients had pregnancy tumor. (8, 29-30)

The current study reported dental erosion
to have no significant relation with pregnancy
status while AL-Sultani stated that erosion was
significantly associated with pregnancy special-
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ly in the third semester.(31) Kia et al. found that
only 1.3% of patients had dental erosion. (8)

In accordance with the current study, Sa-
rifakioglu et al. revealed no significant dif-
ference between pregnant and non-pregnant
women in term of geographic tongue. (32)
However, as opposed, Dvaz-Guzmon et al.
reported occurrence of geographic tongue
to be more common in pregnant women. (7)

conclusion

During pregnancy, occurrence of gingival
inflammation and halitosis increases based on
the current study. It should be noted that better
oral hygiene is of benefits for pregnant patients,
offering them comfort, function and aesthetics.

References

1. Silva de Araujo Figueiredo C, Gongalves Carvalho
Rosalem C, Costa Cantanhede AL, Abreu Fonseca Thom-
az EB, Fontoura Nogueira da Cruz MC. Systemic alter-
ations and their oral manifestations in pregnant women.
Journal of Obstetrics and Gynaecology Research. 2017;
43(1):16-22.https://doi.org/10.1111/jog.13150

2. Khanna S, Shalini M. Pregnancy and oral health:
forgotten territory revisited. The Journal of Obstetrics
and Gynecology of India. 2010; 60(2):123-7.https://doi.
0rg/10.1007/s13224-010-0017-0

3. Usin MM, Tabares SM, Parodi RJ, Sembaj A.
Periodontal conditions during the pregnancy associated
with periodontal pathogens. Journal of investigative and
clinical dentistry. 2013; 4(1):54-9.https://doi.org/10.1111/
j:2041-1626.2012.00137.x

4. Nair V, Giri PK, Tirthankar D, Rudra A. Oral preg-
nancy tumor in pregnancy: a predicament. IMJ. 2016;
23(1):64-5.

5. Skouteris CA, editor. Dental Management of the
Pregnant Patient. Wiley Blackwell; 2018.https://doi.
org/10.1002/9781119286592

6. Barzegar M, Pouyafard A, Tabatabaci SH, Nav-
abazam A, Ajami H, Chohedri M. Pregnancy tumor and
facial port-wine stain: A case report. Journal of Cranio-
maxillofacial Research. 2018 ; 22(1):50-3.

7. Diaz-Guzman LM, Castellanos-Suarez JL. Le-
sions of the oral mucosa and periodontal disease behavior
in pregnant patients. Medicina oral, patologia oral y ciru-
gia bucal. 2004;9(5):434-7.

8. Kia SJ, Vadiati Saberi B, Moonesan MR, Madani
AR. Frequency of intra and extra oral manifestations of
pregnant women in Rasht (2013). The Journal of Qazvin

Elmi Rankouhi Z.et al.Comparison of intra oral manifestations of pregnant and non-pregnant women: an observational case-control study. Journal of
Dentomaxillofacial Radiology, Pathology and Surgery. 2019; 8(3):34-38. http://dx.doi.org/


http://dx.doi.org/10.32598/3dj.7.4.145

f Journal of
(Q‘ ) Dentomanxillofacial

Radiology, Pathology and Surgery

University of Medical Sciences. 2017; 20(6):12-8.

9. O'Leary TJ, Drake RB, Naylor JE. The plaque con-
trol record. Journal of periodontology. 1972; 43(1):38-.
https://doi.org/10.1902/jop.1972.43.1.38

10.  Silness J, Loe H. Periodontal disease in preg-
nancy: lii. Response to local treatment. Acta odonto-
logica scandinavica. 1966; 24(6):747-59.https://doi.
org/10.3109/00016356609028739

11. Rosenberg M, Septon I, Eli I, Bar-Ness R, Gel-
ernter I, Brenner S, Gabbay J. Halitosis measurement
by an industrial sulphide monitor. Journal of periodon-
tology. 1991;  62(8):487-9.https://doi.org/10.1902/
jop.1991.62.8.487

12.  Lopez LM, Guerra ME. Caries experience and
periodontal status during pregnancy in a group of preg-
nant women with HIV+ infections from puerto rico. Jour-
nal of AIDS & clinical research. 2015; 6(3).45-51.https://
doi.org/10.4172/2155-6113.1000434

13.  Jain K, Kaur H. Prevalence of oral lesions and
measurement of salivary pH in the different trimesters of
pregnancy. Singapore medical journal. 2015; 56(1):53-8.
https://doi.org/10.11622/smedj.2015010

14.  Pentapati KC, Acharya S, Bhat M, Krishna Rao
SV, Singh S. Oral health among women-a cross sectional
study from South India. International Journal of Dental
Sciences and Research. 2015;3(1):17-9.

15.  Machuca G, Khoshfeiz O, Lacalle JR, Machuca C,
Bullon P. The influence of general health and socio-cul-
tural variables on the periodontal condition of pregnant
women. Journal of periodontology. 1999; 70(7):779-85.
https://doi.org/10.1902/jop.1999.70.7.779

16.  Soory M. Hormonal factors in periodontal dis-
case. Dent Update. 2000; 27(1):380-383.https://doi.
org/10.12968/denu.2000.27.8.380

17.  Mascarenhas P, Gapski R, Al-Shammari K, Wang
HL. Influence of sex hormones on the periodontium.
Journal of clinical periodontology. 2003; 30(8):671-81.
https://doi.org/10.1034/j.1600-051X.2003.00055.x

18.  Chung LH, Gregorich SE, Armitage GC, Gonza-
lez-Vargas J, Adams SH. Sociodemographic disparities
and behavioral factors in clinical oral health status during
pregnancy. Community dentistry and oral epidemiology.
2014;42(2):151-9.https://doi.org/10.1111/cdoe.12075

19.  Gonzélez-Jaranay M, Téllez L, Roa-Lopez A,
Goémez-Moreno G, Moreu G. Periodontal status during
pregnancy and postpartum. PloS one. 2017;12(5).45-50.
https://doi.org/10.1371/journal.pone.0178234

20.  Cohen DW, Friedman L, Shapiro J, Kyle GC.
A longitudinal investigation of the periodontal chang-
es during pregnancy. Journal of Periodontology-Peri-
odontics.  1969;40(10):563-70.https://doi.org/10.1902/
jop.1969.40.10.563

21.  Miyazaki H, Yamashita Y, Shirahama R, Goto-
Kimura K, Shimada N, Sogame A, Takehara T. Periodon-

Summer 2019, Volume 8, Number 3

tal condition of pregnant women assessed by CPITN.
Journal of clinical periodontology. 1991;18(10):751-4.
https://doi.org/10.1111/j.1600-051X.1991.tb00067.x

22.  Maybodi FR, Haerian-Ardakani A, Vaziri F, Khab-
bazian A, Mohammadi-Asl S. CPITN changes during
pregnancy and maternal demographic factors 'impact on
periodontal health. Iranian journal of reproductive medi-
cine. 2015;13(2):107.

23.  Tilakaratne A, Soory M, Ranasinghe AW, Corea
SM, Ekanayake SL, De Silva M. Periodontal discase
status during pregnancy and 3 months post-partum, in a
rural population of Sri-Lankan women. Journal of clin-
ical periodontology. 2000; 27(10):787-92.https://doi.
org/10.1034/j.1600-051x.2000.027010787.x

24.  Figuero E, Carrillo-de-Albornoz A, Martin C,
Tobias A, Herrera D. Effect of pregnancy on gingival
inflammation in systemically healthy women: a system-
atic review. Journal of clinical periodontology. 2013;
40(5):457-73.https://doi.org/10.1111/jcpe. 12053

25.  Fujiwara N, Tsuruda K, Iwamoto Y, Kato F, Odaki
T, Yamane N, Hori Y, Harashima Y, Sakoda A, Tagaya A,
Komatsuzawa H. Significant increase of oral bacteria in
the early pregnancy period in Japanese women. Journal
of investigative and clinical dentistry. 2017; 8(1):e12189.
https://doi.org/10.1111/jicd.12189

26.  Yuan K, Wing LY, Lin MT. Pathogenetic roles of
angiogenic factors in pregnancy granulornas in pregnancy
are modulated by female sex hormones. Journal of peri-
odontology. 2002; 73(7):701-8.https://doi.org/10.1902/
j0p.2002.73.7.701

27.  Yuan K, Lin MT. The roles of vascular endothelial
growth factor and angiopoietin-2 in the regression of preg-
nancy pregnancy tumor. Oral diseases. 2004; 10(3):179-
85.https://doi.org/10.1046/j.1601-0825.2003.00997.x

28.  Cardoso JA, Spanemberg JC, Cherubini K,
FIGUEIREDO MA, Salum FG. Oral tumor gravidarum:
a retrospective study of 41 cases in Southern Brazil. Jour-
nal of Applied Oral Science. 2013; 21(3):215-8.https://
doi.org/10.1590/1679-775720130001

29.  Chamani G, Navabi N, Abdollahzadeh S. Preva-
lence of pregnancy tumor in pregnant women. Journal of
Dentistry. 2009; 10(1):79-82.

30. Pirie M, Cooke I, Linden G, Irwin C. Dental
manifestations of pregnancy. The Obstetrician & Gy-
naecologist.  2007;  9(1):21-6.https://doi.org/10.1576/
toag.9.1.021.27292

31.  AL-Sultani HF. Prevalence and Severity of Dental
Caries, Periodontal Diseases and Dental Erosion among
(20-40) Years Old Pregnant Women in Hilla city, Baby-
lon governorate-Iraq. Medical Journal of Babylon. 2013;
10(2):413-20.

32.  Sarifakioglu E, Gunduz C, Gorpelioglu C. Oral
mucosa manifestations in 100 pregnant versus non-preg-
nant patients: an epidemiological observational study.
European Journal of Dermatology. 2006; 16(6):674-6.

Elmi Rankouhi Z.et al.Comparison of intra oral manifestations of pregnant and non-pregnant women: an observational case-control study. Journal of 3 8
Dentomaxillofacial Radiology, Pathology and Surgery. 2019; 8(3):34-38. http://dx.doi.org/



http://dx.doi.org/10.32598/3dj.7.4.145

