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Effect of Periodontal Disease on Preeclampsia
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Abstract

Background: A lot of studies have shown periodontal diseases as a risk factor for adverse pregnancy outcomes.
The association between periodontitis and preeclampsia has been studied recently with controversy. Considering the
importance of preventing preeclampsia as a dangerous and life-threstening disease in pregnant women, the pre-
sent study was carried out.

Methods: Two hundred and ten pregnant women paticipated in this cese-control dudy (105 controls & 105 cases)
during years 2007 and 2008. Preedamptic cases were defined as blood pressure >140/90mmHg and proteinuria +1.
Control group were pregnant women with normal blood pressure without proteinuria. Both groups were examined during
48 hours &fter child delivery. Plague Index (PLI), Pocket Depth (PD), Clinical Attachment Level (CAL), Bleeding
On Probing (BOP), Gingivd Recesson (GR) were measured on all teeth except for third molars and recorded
as periodontal examination. Data was anadyzed using t-test, chi-square, and Mann-Whitney U statistical tests.

Results: There was no significant difference between the two study groups for PD. CAL, GR, BOP significantly in-
cressad in the case group (P<0.02). This study showed that preedamptic cases were more likely to develop periodontal
diseese (P<0.0001). Eighty three percent of the control group and 95% of the case group had periodontal diseese
(P<0.005) which had shown tha preedamptic cases were 4.1 times more likely to have periodontd disesse (OR=4.1).
Conclusion: Preeclamptic cases Sgnificantly had higher attachment loss and gingival recession than the control group.
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Introduction

Periodontal diseaseischronicinfection of gingiva
and the dental supportive structures that is caused
by periopathogen microorganisms and it is rec-
ognized by extensive damage to the dental sup-
portive structures such as aveolar bone that is
accompanied by forming pocket and gingival re-
cession. The mechanism of this processincludes
direct tissue damage as aresult of bacteria plaque
and indirect damage due to the bacterial effects
on the immune system and the initiation of the
host’ sinflammatory response. Periodonta disease
occurs in up to 15% of the fertile women and a
large proportion of pregnant women (1). The se-
verity of periodontitis is measured by clinical at-

tachment loss (CAL); higher CAL is representa-
tive of severe disease.

In the year 2006, Offenbacher et al. were among
the first who reported the relationship between
periodontal disease on one hand, and premature
labor and low birth weight on the other (2). Asa
result, researches were carried out on grounds of
finding the link between periodontal disease and
the complications of pregnancy such as preeclamp-
sia. Preeclampsia is a rapidly progressing syn-
drome in pregnant women that is characterized
by the blood pressure equal or greater than 140/
90 mmHg after the week 20 of pregnancy along
with +1 proteinuriain urine sample. The reasons
of this syndrome could be listed as abnormal
thromboplastic invasion of uterine vessals, immu-
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nologic mismatch between mother and child, lack
of mother’s proper compatibility with the cardio-
vascular and inflammatory changes of pregnancy,
diet, and genetics (3). Preeclampsiais one of the
main causes of maternal mortality and the death
of their fetuses in the world (3-7) with preva
lence of 3-5 percent in the pregnant women (8). It
mostly happens in the first pregnancy, and usu-
aly in the second and the third trimester (5) also
in multiple gestation pregnancies (4). Thetreatment
is the termination of the pregnancy with the least
traumato mother, and consequent childbirth (3).
Periodontd disease has been introduced asapossi-
ble risk factor for complicationsin pregnancy in-
cluding preeclampsiain a number of studies (1,
5-7, 9, 10); however, the matter was not con-
firmed in certain other researches (4). Consider-
ing the previous contradictory research results
and the importance of preventing preeclampsiaas
a dangerous and life-threatening disease in preg-
nant women, the present study was carried out.

Materials and M ethods

This case-control study was carried out on 210
pregnant women including some 105 pregnant
women suffering from preeclampsia as the case
group and another 105 heathy pregnant women
as the control group through sequential admis-
sions to Mahdiyeh, Shohadaye Tajrish, and Imam
Hossein Medica Centers between 2007 and 2008
until the number of the cases reached to the de-
sired figure.

Those women suffering from preeclampsia, diag-
nosed by a gynecologist, were examined for pe-
riodontal disease in a maximum period of 48 h
after the labor. At the same time, those pregnant
women who did not suffer from preeclampsiaand
had labor on the same day or in atime period of
48 h were considered as the control group and
underwent the periodontal examination, too. Then,
informed consents were taken from those who
wished to participate in the study. The inclusion
criteria were being over 18 yr old and having a
minimum number of 15 teeth as well as having
no systemic disease, no history of infection dur-
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ing pregnancy and no periodontal therapy within
6 mo before pregnancy.

Those peoplewho required prophylacticantibiotics
to continue their treatments, diabetics, smokers,
alcoholics, aso the patients with chronic hyper-
tension, congenital heart diseases, heart murmurs,
heart valves problems, multiple gestation, pa-
tients who were positive for Human immunode-
ficiency virus (HIV), those who had taken drugs
causing gingiva proliferation such as phenytoin,
cyclosporine A, patients with severe dental de-
cays, people who had taken aspirin or Non-
steroidal anti-inflammatory drugs (NSAIDs), those
with endocrine diseases, those with collagen dis-
eases such as lupus, dso patients using drugs that
affect sex hormones, patients with poly cystic
ovary or abnormal uterus, and those with kidney
diseases were excluded from the present study.
The case and the control groups were similar for
age, the number of pregnancies, the number of
labors with live babies, prenata cares, and the
level of literacy. The periodontal examinationsin-
cluded measuring the pocket depth (PD), clinical
attachment loss (CAL ), bleeding on probing (BOP),
gingiva recession (GR), and plague index (PLI)
in all teeth except thewisdom teeth. PL1 was mess-
ured according to O'leary (11), PD in four me-
siobuccal, midbuccd, distobuccal,and lingud points
by William’s probe in millimeters; CAL, the dis-
tance between cementoenamel junctions (CEJ)
through the depth of the pocket in the four above-
mentioned points were measured and recorded.
Bleeding on probing (BOP) was cal cul ated accord-
ing Lenox and Kopczyk (11). Chronic periodonti-
tis was classified according to the severity and the
extent of the disease. If there was an involvement
in less than 30% of the areas, loca periodontitis
would be reported. The severity of the disease
according to the level of CAL was classfied as
follows: CAL equd or less than 2mm and CAL
equd or greater than 3 mm were considered Mild,
and Moderate to Severe, respectively.

Eventually, since the acquired datahad anormal
distribution, they wereanayzed by T-test, chi-square,
and Mann-Whitney U statistical tests. P-valuesless
than 0.05 were considered statistically significant.
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Results

Thedistribution of theindividua, socia, economi-
cal, hygienic, and treatment characteristics dem-
onstrated that the individuas of both groups were
similar according to age, occupation, the level of
literacy, the size of the accommodation, the me-
thod of using the accommodation, the dimension
of the household, the number of children, drink-
ing tea or coffee, blood group, body mass index
(BM1), the consanguineousrel ationship with their
spouses, the timeinterval between the last child-
birth and the present one, the week of gestation,
the number of the previous pregnancies, the number
of abortions, the history of low birth weight, the
history of cesarean section, the history of pree-
clampsia, and the state of their dental plaques that
their dight differenceswere statistically not signifi-
cant.

In the group of control women, al had normal
labor, and in the group of the case women, al
had cesarean section. The mean duration of preg-
nancy in the control group and in the case group
was 37.9+ 1.8 wk and 35.36+ 3.35 wk, respec-
tively. T-test showed the difference was statisti-
cally significant (P< 0.0001). In the heathy group,
one subject (1%) had dillbirth or a baby who
required neonatal intensive care unit (NICU), but
the incidence of the samein the case group was 11
patients (10.5%) and it was statistically significant
(P< 0.005).

Theextent of CAL was1.26+1.14 mm, and 1.7+1.1
mm in the control group and in the case group,
respectively. Therefore, the Mann-Whitney U test
illustrated that the increase of CAL was higher
in the case group than the control group (P<
0.01) The mean level of gingival recession (GR)
in the control group was 0.13+0.15 mm and in
the case group was 0.24+0.45 and the above-
mentioned test showed that the difference was
gatigticaly significant (P< 0.02). BOP was 77%
more than 20% in the control group while it was
89% more than 20% in the case group, and it was
satisticaly sgnificant (P< 0.02). The level of PD
was similar in both groups (P< 0.2) (Table 1). The
pregnant women in the case group were exposed
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to more severe periodontal diseases in compari-
son with the control group and the chi-square test
showed that the difference was statisticaly sig-
nificant (P< 0.0001) (Fig. 1).

The distribution of the people in both groups ac-
cording to the existence or nonexistence of the
periodontal disease and division on the basis of
preeclampsiaisindicative of the fact that if women
suffer from preeclampsia, it is4.1 timesmore prob-
ableto face the periodonta disease than the healthy
women (Odds ratio (OR) = 4.1) and with aprob-
ability of 95%, the real level of OR is estimated
to range from a minimum of 1.5 to as high as
11.5 in the community (Table 2).

Discussion

The relaionship between periodonta disease and
preeclampsia has been brought into attention in
recent years. Of course, the available researches
for investigating the matter do not have a rather
long history, and in our country in particular, no
comprehensivestudy has been presented yet. There-
fore, considering the research vacuum in thisfield,
also considering the reportsindicative of high neo-
natd and maternal mortality due to preeclampsia
(3-7), the present study was carried out. This
research showed that in women suffering from
preeclampsia, the higher severity of periodontal
diseaseis seen and these people are four timesmore
proneto losing their periodontal attachments.

Approximately, dl existing studieshad similar re-
sultsif compared with our present study except one
that did not confirm the link (4). In this study, the
periodontal indices such as PD, CAL, GR, and
BOP are smilar to the present study and only PLI
was calculated by Sillness and Loe method that
in our study was calculated by O'Leary method.
Theinclusion and exclusion criteriawere similar
to the present study. Nonetheless, the reason for the
difference may possibly lie in the different defi-
nitions made for the periodontal disease, or the
racial differences betweenthe studied communities.
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Fig. 1: Thedistribution of 210 studied cases according to their conditions of periodonta disease and divided in relation to
the condition of preeclampsia

Table 1: The distribution of the pregnant women in both the control and the case groups divided according to
the condition of preeclampsia and in terms of periodonta indices

Preeclampsia
Control Case P value
=) 2.29+0.69 241+0.39 P<02
GR 0.13+0.15 0.24+0.45 P<0.02
mean+SD 126+1.14 7411 P<001
[J]
F . % CAL <3 100(95) 93 (89)
= © § CAL>3 5(5) 12(12) P<0.07
‘g a
3 X+SD 3556+18.31 38511788 oo
& ?.3 % BOP<20 24(23) 12(11)
§ BOP>20 81(77) 93(89) P<002
o
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Table 2: The distribution of the individuals in both
the case and the control groups according to
existence or nonexistence of the periodontal disease
divided in terms of the condition of preeclampsia

Preeclampsia

|
Control Case Pviaue
E
% % 18(17) 5(5)
S Z
hu
c
2
38 o P< 0.005
g 7 87(83)  100(95)
o
o
Tota  105(100) 105(100)

In another studies, the relationship between the
periodontal disease and the incidence of pree-
clampsia has been reported with different ORs
that is in the direction of the present study, de-
spite the fact that in these researches, the exis-
tence and the severity of the periodonta disease
were defined differently (5-7, 9). In one of these
studies, the diagnosis of periodontal disease was
based on PD, and CAL was not taken into account.
The OR of this study was 2.1 (6). In another study,
the OR of 3.47 was resulted (5). In a study by
Cota, certain intervening variables were not equa-
ized in the case and the control groups including
chronic hypertension, smoking, and the number of
labors. The OR was 1.88 in this study (7). In the
present study, an OR of 4.1 was resulted and it
was higher than the aforesaid researches that it
could be due to the higher prevalence of pree-
clampsiain Iranian race that requires further in-
vestigations.

On the whole, some similarities between pree-
clampsiaand atherosclerosis have been mentioned
(2-4). In both diseases, endothelial dysfunction
exists. Certain epidemiol ogic factorsrender the per-
son susceptible to preeclampsiaand atheroscleross
such asobesity, history of hypertension, black race.
One of the reasons for abnormalities in endothe-
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lia function is the presence of severe inflamma-
tory responses (7). Chronic inflammation such as
periodontal disease is among the effective factors
in preeclampsia The periodontal disease asadisor-
der that the endotoxins of microorganisms and the
inflammatory cytokines have roles in exacerbat-
ing thrombosis and the formation of atherosclero-
Sis plagues, is one of the causative factors in pree-
clampsia. The same process may probably occur
in placenta that leads to preeclampsia, i.e. the
transmission of microorganisms from mouth to
placenta and causing inflammation in it that may
ultimately damage the endothelium of the placental
vessels and result in clinical demonstration of
preeclampsiathat in one study on the serum ob-
tained from umbilical cord, the presence of fetal
IgM against ord pathogens (P. gingivalis) was
proven (6). Nevertheless, one should consider that
the causes of both periodontal disease and pree-
clampsia are multifactorial and this fact has to
be considered when the results are being inter-
preted as in the present study in the control group
on the healthy women, moderate to severe perio-
dontitisexisted in 50%of theindividuas, yet they
never had preeclampsia, whereasin the case group,
78% had moderate to severe periodontitis. Hence,
it could be interpreted that those people with
preeclampsiahave higher rates of periodontal dis-
ease in comparison with the hedlthy individuas
that in turn the occurrence of preeclampsialeads
to the birth of premature babies.

In some studies the rate of c-reactive protein
(CRP) was higher in the individuas with pree-
clampsia than the healthy pregnant women (10,
12), and if moderate to severe periodontal dis-
ease accompanied by high CRP existed, the risk
of preeclampsiaincidence aone would tangibly be
higher than any other complication and the rea-
son for high CRP in pregnant women has been
mentioned to reflect the existence of chronicin-
flammatory disease.

In conclusion, noting the results of the previous
researches and the present study is quite impor-
tant in order to prevent the cases of preeclamp-
siaand the birth of premature or deceased babies
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also the consequences; hence, cohort studies par-
ticularly by using other parameters and on bigger
number of patients, and the periodonta treatment
together with its investigation is necessary.
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