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Periodontal intervention effects on pregnancy outcomes
inwomen with preeclampsia*
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SUMMARY

Objective: Todeterminetheefficacy of periodontal interventionon pregnancy outcomeinmild preeclampticwomen.

Methods: A sampleof 60 pregnantwomenwithmild preeclampsia(blood pressurelevel s<160/110mmand proteinuria
>300mg/l in24hoursurine) fromtheHospital Universitariodd Valle(Cali, Colombia) wasincludedtothestudy. Preeclamptic
womenwererandomizedintwo groups, onewith periodontal intervention (Pl G, N=28) and another inwhichtheperi odontal
interventionwaspracticed after childbirth (NPIG, N=32). Maternal socio-demographic, medical and periodontal datawere
obtained. PIGincluded patientsinwhich supragingival and subgingival cleaningwithinultrasonicand manual deviceswere
performedafter study inclusion. Theprogressionfrommildtoseverepreeclampsia, eclampsiaor HEL L Psyndrome, thenumber
of daysof clinical stability andthepercentileof birth-weight adjusted for gestational agewereeval uatedinboth groups.

Results: Most of the patients (60%) were multigravids. Gestational age at inclusion was 31.8+1.6 weeks. Chronic
periodontitiswasafrequentfinding (61.7%). Social, demographi ¢, medical and periodontal conditionsweresimilar between
bothgroups. Diseaseprogressiontoseverepreeclampsia, eclampsiaor HEL L Psyndromewasal sosimilar (89.2% Pl Gversus
84.4%, p=0.65) (OR=1.061C95%0.87-1.29, p=0.65). Daysof clinica stability weresimilar betweenthegroups(median10days
,rangel1-46, PIGversus12days, range1-59, p=0.57) and the percentil eof birthwei ght adj usted with gestational agehadno
differencesbetweenthegroups(median percentil 50range5-90 PI G versuspercentil 55range5-95, p=0.73).

Conclusion: Periodontal interventiondoesnot seemto harmtheheal th, theseverity or alter thefrequency onmaternal
complicationsinmildpreeclampsiasubjects.

Keywords: Preeclampsia; Periodontitis; Periodontal i nter vention; Pregnancy outcome; Birthweight;
Randomizedclinical trial.

Eficaciadelaintervencion periodontal en el productodel embarazoen mujerescon pre-eclampsia
RESUMEN

Objetivo: Determinar laeficaciay seguridad delaintervencionperiodontal sobreel productodel embarazoengestantes
hospitalizadascondiagndsticodepre-eclampsiasincomplicaciones.
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M étodos: Enunensayoclinicocontroladoseevaluaron
60 mujeresembarazadascondiagndsticodepre-eclampsia
leve(presidnarterial <160/110mmHgy protei nuria>300mg/
| enorinade 24 horas), que setrataron enlaunidad dealto
riesgo obstétricodel Hospital Universitariodel Valle(Cali,
Colombia). Seevaluaronlascaracteristicassocio-demogréfi-
cas, asi comol osaspectosmédicosy periodontal es. Deeste
conjunto 28 (46.7%) gestantes seincluyeron al azar en el
grupo con intervencion periodontal anteparto (GIP) y 32
(53.3%) enel gruposinintervenciénperiodontal (GNIP). El
andlisissehizodeacuerdoconlaintenciondetratamiento.La
variabledependientefuelaproporciondemujeresqueagra-
varonsucondiciénpre-eclampticahaciapre-eclampsiaseve-
ra, eclampsiao sindromede HEL L P, el nimero dediasde
estabilidad clinicay el percentil de pesodel reciénnacido
gjustado paralaedad delagestacion.

Resultados: Delas pacientes 60% eran multiparas. La
edad gestacional promedio deingreso al estudio fue 31.8
semanas. El diagnostico periodontal més frecuente fue
periodontitiscrénica(61.7%). Lascaracteristicassocio-de-
mograficas, obstétricasy periodontalesfueron afinesen
ambosgrupos. Lapre-eclampsiaseagravdédemaneracompa
rable en los dos grupos (GIP 89.2% versus GNIP 84.4%,
p=0.65) (OR=1.061C95%0.87-1.29, p=0.65). L aestabilidad
clinicaendias, fueparecidaenambosgrupos(GlPmediana
10dias, rango 1-46 versusGNIP12dias, rango 1-59, p=0.57).
Lamedianadel pesodel recién nacido g ustado por laedad
gestaciona fuesemejanteenlosdosgrupos(Gl Ppercentil 50,
rango5-90versusGNIPpercentil 53rango5-95, p=0.73).

Conclusiones: El tratamientoperiodontal enmujerescon
pre-eclampsiano complicadanoincrementalaseveridad o
frecuenciadelascomplicacionesmaternas.

Palabrasclave: Pre-eclampsia; Intervencion
periodontal; productodel embarazo;
Pesoreciénnacido; Ensayoclinicoal eatoriocontrolado.

Preeclampsia (PE) is an exclusiveillness of human
gestation. It contributes with 42% of maternal and
perinatal mortality, and isthefirst cause of intrauterine
growth restriction, preterm birth, and low weight at
birth®. Itisknown asa«thedisease of several theories»
because the agtiology is still unknown although some
risk factorshavebeenidentified suchas. first pregnancy/
null parity, chronickidney disease, uterinemalformations,
none prenatal care, diabetes, familial predisposition,
obesity, hypertension, low social-economical level, or
non treated infections?.

Endothelial dysfunctionin preeclampsiaisaconstant
event, but it isunknown if thisdysfunctionis cause or
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consequence of the illness. In pregnancy there is an
inflammatory physiological statewhichismoreaccen-
tuatedin pregnant women devel oping preeclampsia, and
has been associated to increased levels of proinfla:
mmatory cytokines(IL-6, TNF-? , reactive C protein)3*
andinfections®, including periodontitis®’. Changeshave
been observed in atherosclerosis at placenta level in
pregnant womenwith preeclampsiaaswell asbacterial
trans ocation of oral pathogensto placenta®. Also, it was
recently demonstrated that periodontal illnessisrelated
to increased levels of reactive C protein specifically in
womenwith preeclampsia®.

Besides, acontrolledclinical tria includingmaesand
none pregnant femal es demonstrated that periodontal
treatment improves endothelia disfunction®. Thismay
haveimplicationson preeclampsia, sincevascul ar stress
generates vasoconstriction and platelet activation
worsening the preeclampsiaclinical course.

A preliminary study determined the effect of
periodontal intervention on pregnant womenwith preterm
birth risk factors, which had decreasedincidenceof this
event'®! however, wheninterventionisdonelatethere
is no significant benefit2. Since preeclampsiais both
associated and principal causeof induced pretermbirth,
the aim of this study was to evaluate periodontal
intervention efficacy and saf ety on pregnancy outcome
of women diagnosed with mild preeclampsia.

MATERIALS AND METHODS

A randomized controlled clinic trial was performed
between March 2006 and December 2007, including 60
pregnant women hospitalizedinthe Obstetric High Risk
Unit at Hospita Universitario del Vale (HUV), Cdi,
Colombia. The study was estimated with ?=0.1 and
?=0.2, onecaseby onecontrol, complication expected
frequency of 80% (progressionto severepreeclampsia,
eclampsia, HELLP syndrome, or maternal fetal
complications). Expected risk reductiondueto periodonta
intervention was taken into account in preterm birth
studies and low weight at birth'®1! as thisis the first
researchinwhich periodontal interventionisperformed
to preeclampsiapatients. Sample sizewas estimated in
60 patients. Pregnant women diagnosed with mild
preeclampsia and gestationa age between 26 and 34
weeks were the inclusion criteria, without caring on
parity, or patient age.



Colombia Médica

Gestational age was calculated based on atrustable
amenorrhea if this existed (regular menstrual cycle
beforepregnancy, null anovulatoriesuse), or echography
onfirst pregnancy trimester.

Thisstudy wasapproved by two I nstitutional Ethics
Committees (Facultad de Salud, Universidad del Valle
and HUV). Patients agree or accept voluntary
participation in research. Exclusion criteria were:
pregnant womenwith history of chronic hypertension,
kidney or cardiovascul ar disease previousto pregnancy,
diabetes or past history of infections different to
periodontal or humanimmunodeficiency virus(HIV).

Included patients were randomized by blocks to
avoid disparity in groups, in case of suspension of the
study (severeadverseeffectsof periodontal treatment).
Treatmentintention wasdetermined at random, in closed
envelopes prepared by professionals externa to the
research group. Of the patients 28 (47%) were
randomizedtotheperiodontal intervention group (PI G,
conventional medical treatment with periodontal
treatment at day of inclusion) and 32 (53%) were
randomi zed to thegroupwithout periodontal intervention
(NPIG, conventiona medical treatment, and periodontal
treatment postpartum for ethical reasons). Patients
were healthy before developing preeclampsia. Other
datalikeeducationa level, smoking habits, anda coholism,
were obtained from clinic record and confirmed by
interview. Patients had not received antibiotics or
periodontal treatment 3 and 6 monthsbeforeinclusion,
respectively.

Preeclampsia sclinic diagnosiswasdoneby attending
doctors and confirmed by research group’s gynae-
cologistsand obstetri cians, and wasdefined aspregnancy
induced hypertension of >140/90 mm/Hg sitting down
(confirmed with 2 tests separated by 4 hourseach) and
protei nuria>300mgin24hoursurine, without concomitant
urineinfection.

Mild preeclampsia diagnosis was defined when
patient had systolic blood pressure between 140-160
mm/Hgand/or diastolicbetween 90-110mm/Hg, without
pre-convulsive symptoms (headache, blurred vision,
epigastral gia, phosphene, tinnitus, normal osteo-tendinous
reflex) and withno compromiseof target organs(altered
LFTs, atered LDH, thrombocytopenia) or fetal
compromise (IGRU or oligohydramnios).

Number of teethand periodontal clinical parameters
were measured on every patient. Third molars were
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excluded from evaluation since eruption is not proper

and interfere with measurements. All measurements
were practiced by trained periodontists with the same
evaluation criteriaand equipment. M easurementswere
registered on aperiodontics chart and periodontal diag-

nosiswasconfirmed by asecond group of periodontists
(JB, JS). Periodontistsdid not know theobjectivesof the
research. Every tooth was evaluated to determine
pocket depth (mm) and clinical attachment level (mm,

six measurementsper tooth-mesiobuccal, buccal, disto-

buccal, mesiolingual, lingual and distolingual using a
periodontal probe UNC-Hu-Friedy). Pocket depthwas

determined measuring the distance between gingival

margin to the bottom of periodontal pocket. Clinical

attachment level was determined by measuring the
distance between enamel-cemental line to the bottom

of periodontal pocket. Gingival bleedingwasdetermined

on the same six sites, and was registered as positive if

occurred 15 seconds after the periodontal probing.

Bleeding at probing was determined as a percentage of

the bleeding sites. Periodontal diagnosiswas establish
accordingtothereport consensuscriteriaof theAmerican

Academy of Periodontology*®. Dependent variable at

medical assessment was outcome of pregnancy
characterized by number of events of preeclampsia,

eclampsia, or HEL L P’ ssyndromedevel oped, new born

percentilewe ght adjusted to gestati onal ageand number

of completedaysof clinicstability after study inclusion.

Independent variablewaspatientsgroup (PIG or NPIG).

Confusion variables were social and demographic va

riables. Periodontal treatment included oral heslth

education, hygiene, dental plagueremoval, scaling and

root planning (if necessary), subgingiva irrigationwithout

anti bioticadmini strationinonesinglesession (onetotwo
hours). Periodontal treatment was performed by

periodontists.

STATISTICAL ANALYSIS

Statistical analysiswas performed using univariate
analysisto evaluate samplecharacteristicsinboth groups
with measures of central tendency and dispersion.
Bivariateanalysiswasperformedto eval uate periodontal
treatment effect on pregnancy outcome. Differences
between continue variables were evaluated using
Student’s t test (two tailed) for data with normal
distribution, and Kruskal-Wallis' test for datawith other
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(n=65)

Patients inclusion by clinic diagnosis

Excluded for not having inclusion criteria (n=5)
Chronic hypertension (n=2)

Proteinuria <300 mg/24 hours (n=3)

Included andrandomized patients (n=60)

.

Periodontalintervention group
(n=28)

¥

Periodontal treatmentbetween
26 and 34 gestational weeks

No periodontal intervention group
(n=32)

¥

Periodontal treatment48hours
postpartum

Figure 1. Flowchart. Patients with mild preeclampsia.
Hospital Universitario del Valle (HUV), Cali, Colombia, 2006-2007

type of distribution. ?2 or Fischer exact test (if the
smallest value was under 5) was used to analyze
differencesin categorical variables.

Analysiswas performed with EPIINFO 6.0 (CDC,
Atlanta) and Epistat 3.0 (Richardson, Texas, USA).
p<0.05wasconsider significant.

RESULTS

Sixty five patients were identified of having mild
preeclampsia and invited to participate in the study.
Afterwards 5 patients were excluded, 3 (4,6%) that
having a presumptive clinic diagnose of mild pre-
eclampsia, also had less proteinuria <300 mg/dl in 24
hours urine, which locates them as gestational
hypertension; and 2 (3,1%) for whom was determined
that hypertension condition corresponded to achronic
disease (Figure 1).

Mean age of patientsincluded was 24.7+ 6.4 years
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and gestational ageat entry of 31,8weeks. Most of them
(60%) were multiparae and had low socioeconomic
level (83%, stratal-2, ranks1-6, National Administrative
Department of Statistics classification DANE). Most
frequent marital status was unmarried in law (60%),
predominant racewasmixedin ethnic backgroundsand
urban procedence(Table1). Obstetric sociodemographic
(Table 1) and periodontal cliniccharacteristics(Table2)
were similar in both groups, except for age, where
patients in PIG were younger than patients from the
NPIG (24+6.5 years PIG vs. 27+7.6 years NPIG,
p=0.01). Other differencefound wasmean gestational
week at inclusion time (31.2% for PIG and 32.4% for
NPIG, p=0.04). Patients did not inform of smoking or
drinking habits. Most frequent periodontal diagnosewas
chronicperiodontitis(61,7%) (Table2). Patient belonging
to PIG presented moremild chronic periodontitiswhen
comparedtoNPIG (57% PIGvs. 37%NPIG) (p=0.001)
(Table?2).
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Tablel
Socio-demographic and obstetric characteristics of women suffering mild preeclampsiaincluded
inthe study. Hospital Universitario del Valle (HUV), Cali, Colombia, 2006-2007

Variable PIG (n=28) NPIG (n=32) p

Age (X+DE) 24+6.5 27+7.6 0.01
Parity (n/%)

Primiparous 12(43) 8(25) 0.09
Multiparous 16 (57) 20(63) 0.36
Grand multiparous (> G5) 4(13) 0.26
Weeks of gestation inclusion 31.2 324 0.04
Race (n/%)

Mixed ethnic backgrounds 17(61) 20(63)

Black 10(36) 11(34) 0.73

Indigenous 1(3.6) 1(3)
Marital status (n/%)

Single 7(25) 7(22)

Unmarried in law 18(64) 19(59) 0.53

Married 3(11) 6(19)
Socioeconomic level (n/%)

Stratum 1 (range 1-6) 9(32) 10(31)

Stratum 2 (range 1-6) 15(54) 16(50) 0.93

Stratum 3 (range 1-6) 4(14) 6(19)

Educational level (n/%)

lliterate 14) 1(3)

Basic education 6(21) 10(31) 0.43

Secondary education 21(75) 19 (59) ;

Technical education 2(6)

University 0

Residence (n/%)

Urban 21(75) 29(91) 0.18

Rural 7(25) 3(9)

Differences between continue variables were detected with atwo tailed T test and Kruskall-Wallis test, and between categorical variables

with 22 and Fisher’s test

Twenty two (78,6%) of the patientsincluded in the
PIG worsen their preeclamptic condition to severe
preeclampsia, eclampsia, HELL Psyndrome (hemolysis,
liver enzymerising, platel ets consumption), or another
kind of complication, whilefor theNPI G (56,3%) were
eighteen patients (p=0.07) (OR=2.85, IC 95%, 0.91-
8.92). Clinic stahility was similar for both groups; for
PIG was 10 days (ranging 1-46 days), whilefor NPIG
was 12 days(ranging 1-59 days) (p=0.57). Pretermbirth

incidencewas similar for both groups (PIG 26, 92,8%
vs. NPIG 24,7%, p=0,06). For PIG, 9 (32,1%) of the
new born needed neonatal intensivecareunit (ICU) due
tosomecomplication,incontrast, 5(15,6%) of thenew
born from the NPIG needed ICU (p=0.13).
Neonatesweight percentiles adjusted to gestational
ageweresimilar for both groups (PIG 50, rank 5-90vs.
NPIG53, rank 5-95, p=0,73) (Table 3). Twenty-oneof
the patients (75%) included in the PIG presented some
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Table2
Periodontal clinical characteristics of pregnantwomen with mild preeclampsiaby
periodontal intervention groups. Hospital Universitario del Valle (HUV), Cali, Colombia, 2006-2007

Variable PIG (n = 28) NPIG (n = 32) p
Diaghosis(n/%)
Gingivitis 11(39) 14 (44) 0.61
Chronic slight periodontitis 16(57) 12(37) 0.00
Chronic moderate periodontitis 1(4) 5(17) 0.25
Chronic severe periodontitis 0 1(3)
60 patients were analyzed after exclusion
Table 3

Maternal complications post-periodontal treatmentand new bornweightfromwomen
with mild preeclampsia

Variable PIG (n=28) NPIG (n=32) p
None 7 14 0.12
Severepreeclampsia 17 16 0.40
HELLP syndrome 1 0 0.41
Other type of complication 3 2 0.53
New born weight adjusted to gestational 50 (5-90) 53 (5-95) 0.73
age (percentile) (mean and range)
kind of cliniccomplicationduringpregnancy,17(60,7%) DISCUSSION

patients developed severe preeclampsia, one (3,6%)
developed HEL L P's syndrome, and three (10,7%) had
someother kind of complicationlike prematurerupture
of membranes, oligohydramnios and polihydramnios,
while7 of thispatients (25%) did not present any other
complication during pregnancy, after being includein
the research. For the NPIG, 18 patients (56,3%)
presented complicationsduring pregnancy, after being
included in the research, 16 (50%) presented severe
preeclampsia, 2 (6,3%) presented some kind of
complication, respiratory and uteroplacental failure, and
14 (43,8%) of them did not devel oped any complication
(Table3). Comparing statistically thisresults, thereisno
significant differencebetween PIGand NPIG (p=0,67),
indi cating that periodontal treatment wasnot associated
with development of maternal clinical complicationsin
women suffering mild preeclampsia
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Preeclampsiaischaracterized by asystemicvascular
dysfunction that affects placental circulation, as
demonstrated by histopathology changes. Indeed of
been considered amultifactorial illness, thereisgrowing
evidence of the presence of chronic infection® as
etiological/or triggering factor for systemic vascular
dysfunction (endothelial dysfunction). Previousstudies
observed an association between periodontal illnesses
and preeclampsia®®1417, Studies about the effect of
periodontal intervention on pregnant women suffering
preeclampsia are not reported in literature, however,
diverse studies exist relating periodontal illness and
adverseoutcome of pregnancy inwhat concernstolow
weight at birth, preterm birth, intrauterine growth
restriction, low gestational age, and gestational diabe-
tes'8. Literature reports four studies about association
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between periodontal illness and preeclampsia (3 case-
control studies, and one prospective study), with ORs
from2.4and 3.5, however, acase-control study carried
outin Argentinadid not found associationto an adjusted
OR0.99 (1C0.70-1.40)%.

A recent meta-analysis determined that urinary
infection (N=104,927 OR=1.631C 95% 1.43-1.83) and
periodontal illness (N=3,507 OR=1.76 IC 95% 1.39-
2.17)! areuniqueinfectionsassociated to preeclampsia
devel opment.

For ethical reasons, and taking into account that
preeclampsiais a serious and potentially fatal disease,
and treatment consists on patient’ s stabilization while
pregnancy ends, were only included pregnant women
diagnosed with mild preeclampsia. None patients with
severepreeclampsiawereincluded since pregnancy on
thispatientsendsin24-48hours! post diagnosis. Inclusion
of these patientsallowed following clinical evolutionto
determine periodontal intervention effect on women
suffering preeclampsia.

The present controlled clinic assay determined that
severity andfrequency of medical complicationsinmild
preeclampsia are not significantly increased after
periodontal intervention (Table 3). Mean new born
weight waslower in PIG dueto gestational age at birth
sinceweight percentileadjusted to gestational agewere
similar within groups (Table 3). Asobserved in apre-
viousstudy on patientswith preterm birth and periodontal
intervention, this did not modify illness course within
groups and was equally safe"?20,

Socio-demographic, obstetric, and periodontal
characteristicswere similar in both groups, except the
variable chronologic and gestational age, which
demonstrates that population group selected was
relatively homogeneous due to study randomization
(Tables1, 2). Preeclampsiaoccursgenerally on patients
at extreme reproductive age, young women, or older
than 35years, which couldinfluencethebigger number
of older women on agroup affecting mean agein each
group. Sinceextremereproductiveageisarisk variable
once complications happened, age as an independent
variable hasnot adirect effect on pregnancy outcome.

Periodontal illness is associated to increase risk of
gestation adverse outcome. Thus, confirmation of
periodontal illness as an independent risk factor for
adverse outcomes must be taken into account for an
integral evauation of pregnant women since is a
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preventable and treatable illness, in contrast with
preeclampsia, whichisatreatablebut difficultto prevent.
Studieswithlarger groupsarenecessary to evaluatethe
efficacy of early periodontal intervention during
pregnancy in relation with endothelial dysfunction and
preeclampsia development.

A new bornresultingfromacomplicated preeclamptic
pregnancy increasesto 50% probability of using neonatal
ICU, just for thefact of suffering thisillness(OR=1.50
IC 95% 1.2-2.0). The present study does not present
differencesrelated to maternal morbidity inthe PIG in
rel ationwith periodontal intervention postpartum (NPI G)
and overall impact of periodontal intervention did not
haveanegativeeffect on new born healthwhen eval uated
with level of neonatal ICU use, what alow us to
concludethat periodontal interventionin patientssuffering
mild preeclampsiadoesnot increaserisksto themother
or fetus, being a safe procedure.

Itisknown that periodontitisoccursin at least 60%
of pregnant women with low socioeconomic level. Its
presence increases C-reactive protein in pregnant
women?®, one of the ways to endothelial dysfunction.
Pregnant women that devel op preeclampsiapresent an
early endothelial dysfunctionin pregnancy”. Itisknown
that peri odontitisreducesendothelia funtion®. According
tothis, itislogic to think that periodontal intervention
would have a better preventive effect when this risk
factor isinterfered in early stages of pregnancy.

Previously was established that periodontitis treat-
ment during pregnancy is safe’® as it is for pregnant
women with preterm birth'?2° and according with the
resultsof the present study, thisconclusion expandsto
pregnant women that suffer mild preeclampsia. Knowing
that periodontal treatment doesnot modify preeclampsia
course, it would beimportant to determinetheeffect of
early periodontal intervention on normotensivepregnant
women with high risk of preeclampsia. Endothelial
dysfunctionisaconstant in preeclampsiapathogenesis,
itisinteresting to remember that periodontal treatment
improves endothelia function in patients with perio-
dontitis®.
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