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RESUMO

O objetivo do presente estudo foi avaliar a resposta do paciente fumante com doenca
periodontal inflamatdria cronica (DPIC) aos desafios bacterianos do biofilme dental e as
diferentes modalidades de tratamento periodontal. Foram avaliados o perfil
microbiolégico dos fumantes comparado com os ndo-fumantes e a resposta aos
tratamentos de raspagem e alisamento radicular (RAR), terapia gold standard, e
debridamento periodontal (DBR) que envolve o tratamento da DPIC em sessao unica.

O capitulo 1 teve como objetivo avaliar as alteragdes microbioldgicas subgengivais
ocorridas nos pacientes fumantes com DPIC severa em compragcdo aos pacientes nao-
fumantes com mesmo padrio de doenca periodontal apds a terapia periodontal
supragengival (TS). Os pacientes nao-fumantes (n= 10) e fumantes (n = 10)
selecionados deveriam apresentar no minimo 9 dentes com profundidade de sondagem
(PPD) (= 5 mm), sangramento a sondagem (SS), sem histéria de tratamento periodontal
nos ultimos 6 meses. Os parametros clinicos avaliados foram indice de placa (IP), SS,
PS, a posicdo margem gengival relativa (PMGr) e nivel clinico de inser¢do relativo
(NICr). O biofilme subgengival foi coletado antes e 21 dias apés a TS. O DNA foi
extraido e do gene 16S RNAr foi amplificado com os pares de primers universais 27F e
1492R. Os genes amplificados foram clonados, seqiienciados e identificados por
compara¢do com sequéncias conhecidas de 16S RNAr. A anilise estatistica foi realizada
pelo teste t de Student e qui-quadrado (o = 5%). Clinicamente, TS promoveu uma
redugdo significativa na IP e PPD, e ganho de NICr para ambos os grupos, com
nenhuma diferenga significativa entre eles. Microbiologicamente, no inicio do estudo,
andlise de dados demonstrou que os fumantes abrigavam uma maior propor¢do de
P.endodontalis, Bacteroidetessp., Fusobacteriumsp. e T.forsythia € um menor nimero

de filotipos cultivaveis (p <0,05). Além disso, os nao-fumantes apresentaram redugdes
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significativas nos filotipos-chave associados coma DPIC, enquanto que os fumantes
apresentaram mudancas mais modestas. Dentro dos limites do presente estudo, TS
promoveu compardveis melhorias clinicas em fumantes e ndo-fumantes com DPIC
severa. No entanto, em fumantes, TS alterou de maneira mais discreta a
biodiversidadedo biofilme subgengival em comparacdo aos ndo-fumantes.

O capitulo 2 avaliou a hipdtese de que o DBR pode ser uma forma efetiva para o
tratamento periodontal em pacientes fumantes, portadores de DPIC severa. Para a
realizacdo deste estudo prospectivo, paralelo e cego, foram selecionados 20 pacientes
fumantes e 10 ndo-fumantes, que deveriam ter um minimo de 20 dentes na boca e pelo
menos 9 dentes com profundidade de sondagem (PS) > 5 mm com sangramento a
sondagem (SS). Os pacientes foram divididos em 3 grupos experimentais: G1: pacientes
nao-fumantes que receberam tratamento com RAR (n= 10) (RARC); G2: pacientes
fumantes que receberam tratamento de RAR semanal por sextante (RARF) (n= 10); G3:
pacientes fumantes que receberam tratamento de DBR, consistindo de 1 sessdo de 45
minutos por meio de instrumentacdo ultra-sonica (DBRF) (n= 10). Os parametros
clinicos avaliados foram: Indice de Placa (IP), SS, PS e Nivel de Inser¢do Clinico (NIC)
para boca toda e para os 9 sitios selecionados. Essas avaliagdes foram realizadas na 1*
consulta da terapia inicial (PI) (Baseline), 21 dias apds baseline e 45 dias, 3 e 6 meses
ap6s os tratamentos. Os resultados obtidos foram comparados estatisticamente
utilizando andlise de varidncia com medidas repetidas (ANOVA) ao nivel de
significancia de 5%. Dentro dos limites desse capitulo, foi possivel concluir que a
terapia de DB apresentou resultados similares a terapia de RAR para os pacientes
fumantes. No entanto, os fumantes apresentaram resposta menos favordvel

evidenciando a importante influencianegativa do fumo na saide periodontal.



ABSTRACT

The aim of these studies was to evaluate the responses of smokers with chronic
inflammatory periodontitis (CIP) to the challenges of dental biofilme and differents
modalities of periodontal therapy, including scaling and root planning (SRP), gold
standard therapy, and one session periodontal debridement (DB).

Chapter 1:The aim of this study was to assess subgingival microbiological changes in
smokers versus non-smokers presenting severe chronic periodontitis after supragingival
periodontal therapy (ST). Non-smokers (n=10) and smokers (n=10) presenting at least
nine teeth with probing pocket depth (PPD) (>5mm), bleeding on probing (BoP), and no
history of periodontal treatment in the last 6 months were selected. Clinical parameters
assessed were plaque index (PI), BoP, PPD, relative gingival margin position (rGMP)
and relative clinical attachment level (rCAL). Subgingival biofilm was collected before
and 21 days after ST. DNA was extracted and the 16S rRNA gene was amplified with
the universal primer pair 27F and 1492R. Amplified genes were cloned, sequenced, and
identified by comparison with known 16S rRNA sequences. Statistical analysis was
performed by Student’s t and Chi-Square tests (a=5%).Clinically, ST promoted a
significant reduction in PI and PPD, and gain of rCAL for both groups, with no
significant intergroup difference. Microbiologically, at baseline, data analysis
demonstrated that smokers harbored a higher proportion of P. endodontalis,
Bacteroidetes sp.,Fusobacterium sp. and T. forsythia and a lower number of cultivated
phylotypes (p<0.05). Furthermore, non-smokers featured significant reductions on key
phylotypes associated with periodontitis, whereas smokers presented more modest
changes.Within the limits of the present study, ST promoted comparable clinical

improvements in smokers and non-smokers with severe chronic periodontitis. However,
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in smokers, ST only slightly affected the subgingival biofilm biodiversity as compared
to non-smokers.

Chapter 2: Tobacco smoking is probably the most important, controllable
environmental risk factor in periodontitis. DB has been characterized as a therapeutic
approach for chronic periodontitis. The present study aims to examine the effect of DB
on the clinical parameters of smokers with severe chronic periodontitis. Twenty smokers
and ten non-smokers patients presenting at least nine teeth with a probing pocket depth
(PPD) of > 5mm and bleeding on probing (BOP) were selected and randomly assigned
to G1(n=10): non-smokers treated with quadrant-wise SRP, G2 (n=10): smokers treated
quadrant-wise SRP and G3(n=10): smokers treated with one session of full-mouth DB.
The following clinical outcomes were assessed: plaque index, BOP, position of gingival
margin, clinical attachment level (CAL) and PPD. All the parameters were evaluated at
baseline, 45 days, 3 and 6 months after treatment.Both groups had a significant
reduction in clinical indices (VPI and BOP) after therapy. In relation to clinical
parameters, the three groups showed reduction of PPD and gain of RAL at 6 months,
restoring periodontal health, however non-smokers showed better outcomes when
compared to smokers.In the limits of this study, we conclude that DB results in similar
outcomes when compared to traditional SRP to smokers. However, smokers showed
outcomes less favorable than non-smokers, highlightingthe important role of tobacco

smoking in periodontal health.
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INTRODUCAO

O objetivo principal no tratamento de pacientes com periodontite é estabelecer e manter
um controle adequado da infeccdo na drea dento-gengival. A instrumentacdo por meio da RAR
combinada com uma medida efetiva do controle de biofilme supragengival pelo paciente pode
alterar a microbiota subgengival através da ruptura do biofilme e suprimir a inflamacdo
(Wennstrom et al., 2005). Neste contexto, o biofilme dental tem papel fundamental e €
considerado o fator etiologico primario da DPIC. Este atua por meio de mecanismos diretos,
causando destruicdo tecidual pela liberacdo de enzimas liticas e produtos citotéxicos; e indiretos,
desencadeando as reacOes de defesa do hospedeiro que podem resultar em destrui¢ao progressiva
do periodonto (Page et al., 1997). Tendo em vista este conceito, a terapia periodontal visa a
biocompatibilizagdo da superficie radicular por meio da desorganizacdo do biofilme dental e
remogao do cdlculo, possibilitando o restabelecimento da saude periodontal por meio da adesao
epitelial sobre a superficie radicular (Waerhaug, 1978).

Um fator local que estd presente também no biofilme dental, que contribui para o
desenvolvimento da DPIC e pode interferir com os resultados do tratamento € a presenca dos
periodontopatdgenos,que colaboram para a classificacdo desse biofilme como fator etiolégico
primério das doencas periodontais (Bergstrom et al., 2006). Um dos principais objetivos da
terapia periodontal € modificar a microbiota das bolsas periodontais que esta associada com a
destruicdo progressiva dos tecidos periodontais de suporte. Estudos tem documentado que a
terapia subgengival convencional € efetiva para a biocompatibilizagdo do ambiente da bolsa
periodontal e que a terapia supragengival tem papel importante no sucesso da terapia periodontal
devido ao seu impacto na recolonizacdo do biofilme subgengival (Hellstromet al., 1996; Westfelt
et al, 1998; Ribeiro Edel P et al., 2005). Estudo recente sobre a influéncia da terapia

supragengival na microbiota subgengival de pacientes fumantes demonstrou que houve uma
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redu¢do nos microrganismo do complexo vermelho nas bolsas periodontais apds o controle
supragengival do biofilme (Gomes et al., 2008). Além disso, Shchipkova et al.(2010)
demonstraram em seu estudo que outros microrganismos nao-cultivaveis presentes na bolsa
periodontal podem ter papel importante na etiologia da DPIC.

Partindo desses conceitos, o primeiro capitulo dessa tese foi desenvolvido com o objetivo
de determinar o impacto da terapia supragengival na biodiversidade do biofilme subgengival de
pacientes fumantes e ndo-fumantes com DPIC ndo tratada por meio de andlise microbioldgica
usando o método de clonagem de 16S rRNA ndo-cultivdvel dependente e sequenciamento
molecular.

Em relacdo as modalidades de tratamento subgengivais, no protocolo convencional de
RAR por sextantes ou quadrantes, em intervalos de 1 a 2 semanas, os resultados demonstram a
possibilidade de controle da DPIC e manutencdo da satide periodontal em longo prazo (Kaldahl
et al., 1993). Entretanto, alguns estudos tém sido realizados avaliando uma nova proposta de
tratamento ndo cirdrgico para a DPIC que consiste de uma unica sessdo de 45 minutos de
debridamento ultrassonico (DBR) (Koshy et al., 2005; Wennstrom et al., 2005; Zanatta et al.,
2006; Del Peloso Ribeiro et al., 2008; Ioannou et al., 2009). Essa nova proposta baseia-se em
estudos experimentais mostrando que as endotoxinas estdo fracamente aderidas ao cemento
radicular e que ndo penetram em seu interior levando a alteracdo do conceito original sobre a
contaminagdo do cemento radicular (Hughes & Smales, 1986; Moore et al., 1986;Cadosh et al.,
2003). Com isso, houve também alteracdo no objetivo da RAR que envolvia ndo somente a
remogao do biofilme e cdlculo, mas também o cemento ou dentina contaminados com o objetivo
de tornar a superficie radicular biocompativel para a cicatriza¢do dos tecidos moles periodontais

(Hatfield & Baumhammers, 1971, Aleo et al., 1974).



A partir desse conceito, a remog¢do intencional de estrutura dental durante a
instrumentacdo radicular pode ndo mais ser considerada um pré-requisito para a cicatrizacao dos
tecidos periodontais (Nyman et al., 1986; 1988; Gongalves et al. 2006). Consequentemente pode-
se considerar a realizacdo da instrumentacdo radicular com instrumentos que causam remog¢ao
minima de estrutura dental, mas que sdo efetivos em desorganizar o biofilme dental e remover
célculo. Alguns estudos avaliaram a quantidade de remocdo de estrutura radicular por meio de
instrumentos manuais e ultrassdnicos, demonstrando menor remocdo de estrutura dental para o
ultrassom (Ritz et al.,, 1991; Busslinger et al., 2001, Schmidlin et al., 2001). Casarin e
colaboradores (2009) mostraram que os defeitos na superficie radicular apds a instrumentacio
sdo semelhantes para instrumentos manuais e ultrassonicos. Além disso, outros estudos
demonstraram que ndo ha diferenca na eficicia das técnicas de debridamento usando
instrumentos manuais ou ultrassonicos em relacdo a redugao de bolsa e ganho de insercao clinica
(Tunkel et al., 2002; van der Weijden & Timmerman 2002; Hallmon & Rees 2003).

Esses conhecimentos deram suporte bioldgico para o desenvolvimento do protocolo de
DBR com ultrassom para boca toda em sessdo tinica com 45 minutos de duracdo (Koshy et al.,
2005; Wennstrom et al., 2005; Zanatta et al., 2006). O DBR consiste em uma instrumentacio
subgengival mais conservadora que visa a desorganizacdo do biofilme dental bacteriano e
remog¢do das toxinas bacterianas aderidas superficialmente ao cemento radicular (Nyman et al.,
1986,1988). Apatzidou & Kinane (2004) ndo observaram, apds 6 meses, diferengas entre a
instrumentacdo de boca toda feita em unica sessdo e a RAR feita por quadrantes com intervalos
de 2 semanas entre as sessdes. Zanatta e colaboradores (2006) por meio de um estudo clinico e
bioquimico compararam as terapias de RAR, DBR com ultrassom e DBR com ultrassom +

irrigacdo com iodo-povidine e ndo encontraram diferencgas entre essas modalidades de tratamento



para periodontite cronica moderada apds 3 meses. Del Peloso Ribeiro e colaboradores (2008)
realizaram um estudo clinico, microbiolégico e imunolégico comparando o tratamento de
periodontite cronica severa com RAR com ultrassom por quadrante com intervalos semanais
entre as sessdes ou com DBR com ultrassom em sessdo tnica de 45 minutos. Os autores
mostraram que o DBR apresentou resultados clinicos, microbioldgicos e imunoldgicos
semelhantes a terapia convencional de raspagem e alisamento radicular, sendo o debridamento
periodontal, portanto uma alternativa vélida para o tratamento de periodontite cronica severa.
Fatores locais e sistémicos tém sido listados entre aqueles que podem modificar a
resposta do hospedeiro e até mesmo a progressdao da DPIC, a severidade e a resposta ao
tratamento periodontal (Bergstron et al., 2000) e também pela persisténcia ou recoloniza¢do de
microrganismos (Drisko, 1998). Dentre eles, o consumo de cigarros tem sido um dos fatores
mais investigados e € reconhecido como fator de risco local mais importante para a doenga
periodontal (Wendell et al., 2001). Em geral tem sido demonstrado que a perda dssea alveolar,
mobilidade, aumento da profundidade de sondagem e perda dentdria s3o mais severos em
fumantes do que nao-fumantes (Stoltenberg et al., 1993) e ainda que os pacientes fumantes
apresentam uma resposta menos previsivel as formas cirdrgica e nao-cirdrgica da terapia
periodontal (Preber & Bergstron, 1985; Kaldahl et al., 1996; Heasman et al., 2006). Pelos
motivos listados acima o estudo do impacto de modalidades terapéuticas em pacientes fumantes
€ de relevancia para a drea e se constitui num significativo desafio. At¢ o momento, ndo ha
estudos que tenham avaliado sistematicamente e de forma controlada o efeito do DBR como
forma de tratamento da DPIC em fumantes, portanto, o objetivo do segundo capitulo do trabalho
foi avaliar clinicamente a hipétese de que o DBR pode ser uma forma efetiva para o tratamento

periodontal em pacientes fumantes, portadores de periodontite cronica moderada.
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Abstract

Background: The aim of this study was to assess subgingival microbiological changes in

smokers versus non-smokers presenting severe chronic periodontitis after supragingival

periodontal therapy (ST).
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Methods: Non-smokers (n=10) and smokers (n=10) presenting at least nine teeth with probing
pocket depth (PPD) (=5mm), bleeding on probing (BoP), and no history of periodontal treatment
in the last 6 months were selected. Clinical parameters assessed were plaque index (PI), BoP,
PPD, relative gingival margin position (rGMP) and relative clinical attachment level (rCAL).
Subgingival biofilm was collected before and 21 days after ST. DNA was extracted and the 16S
rRNA gene was amplified with the universal primer pair 27F and 1492R. Amplified genes were
cloned, sequenced, and identified by comparison with known 16S rRNA sequences. Statistical
analysis was performed by Student’s t and Chi-Square tests (a=5%).
Results: Clinically, ST promoted a significant reduction in PI and PPD, and gain of rCAL for
both groups, with no significant intergroup difference. Microbiologically, at baseline, data
analysis demonstrated that smokers harbored a higher proportion of P. endodontalis,
Bacteroidetes sp.,Fusobacterium sp. and T. forsythia and a lower number of cultivated
phylotypes (p<0.05). Furthermore, non-smokers featured significant reductions on key
phylotypes associated with periodontitis, whereas smokers presented more modest changes.
Conclusion: Within the limits of the present study, ST promoted comparable clinical
improvements in smokers and non-smokers with severe chronic periodontitis. However, in
smokers, ST only slightly affected the subgingival biofilm biodiversity as compared to non-
smokers.
Keywords: Smoke habit, periodontitis, supragingival therapy, biodiversity, clonal analysis.
Introduction

Although smoking habit is a recognized risk factor for periodontitis (6) leading to an
increase in periodontal tissues destruction due to altered production of MMP, interleukins and

inflammatory markers release and host-cell function (7,10,11,18,43,54), biofilm still remains as



the primary etiologic factor for the development of a destructive periodontal disease (6). Thus,
the primary goal of periodontal therapy is to target the subgingival biofilm present in
periodontally diseased sites that is associated with the progressive destruction of the supportive
periodontal tissues. It is well documented that conventional therapy, i.e., subgingival scaling and
root planning, is effective in the achievement of this goal. Supragingival periodontal therapy
(ST) has been shown to play a critical role for the success of periodontal therapy by its impact on
the subgingival biofilm avoiding re-colonization to occur (25,42,55). However, conflicting
results of the impact of supragingival dental biofilm control on the composition of established
subgingival biofilm in untreated periodontal sites are found in the literature (2,5,28,29,33).

Smoking has been implicated as a factor that reduces the effectiveness of treatment.
Smokers show less favorable responses to various kinds of periodontal treatments such as non-
surgical, surgical, regeneration procedures, and mucogingival surgery (3,12,14,48,51,56). The
mechanisms by which smoking affects the response to periodontal treatment might be related to
the altered inflammatory and immune response that has been observed in smokers and/or to the
persistence of pathogenic flora in smokers after treatment (7,8,17,40,50). Studies have, then,
aimed to document a possible role of smoking on oral microbiota, and although no conclusive
findings have been reported, some data have demonstrated that there are important differences in
the composition of subgingival biofilm between smokers and non-smokers with chronic
periodontal disease; which may, in fact, account for the lower response of smokers to therapy
(19,35,44).

With the concepts discussed above in mind, there is an interest on the possible effect of
supragingival biofilm control on the subgingival environment in untreated periodontitis sites in

smokers. In smokers, in the only study available, supragingival periodontal therapy has been



shown to affect the total bacterial load in the subgingival biofilm with a tendency, not
significant, of lower amounts of the red complex bacteria (Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis and Tannerella forsythia) in the treated sites
(20). However, in a recent and pioneer study in the field, Shchipkova et al. (47) demonstrated
that not only red complex bacteria, but several other uncultivated phylotypes, including
“unsuspicious” species in the subgingival biofilm, may play a role in the disease etiology,
remarking the necessity of expanding the analysis of the periodontal microbiome to open-ended
techniques. In this sense, in the present study, it was hypothesized that ST, consisting of
supragingival biofilm/calculus removal and dental surface polishing, removal of biofilm
retainers, oral hygiene instruction and reinforcement after 7 days, would affect subgingival
biofilm biodiversity in sites with untreated severe chronic periodontitis in smokers.
Microbiological analysis were performed using the non-culture-dependent 16sTRNA cloning and
sequencing molecular approach, whereas clinically, smokers and non-smokers were followed
with respect to the impact of the supragingival therapy on the tissue stability.

Materials and Method

Ethics

This study was designed as a parallel, single-arm and controlled study to evaluate the
clinical and microbiological effects of supragingival therapy (ST) on the biodiversity of
subgingival biofilm collected smokers and non-smokers with chronic periodontitis. Subjects
included in the present study were examined, treated by ST and re-evaluated 21 days later. The
study was IRB approved and patients received a detailed description of the proposed treatment

and gave their informed and written consent.



Patient selection and groups
Potential patients were selected from those referred to the Graduate Clinic of Piracicaba
Dental School, University of Campinas - UNICAMP, Brazil. All patients received a complete
periodontal examination, including a full-mouth periodontal probing, radiographic examination
and complete anamnesis.
The study inclusion criteria were
(1) diagnosis of Chronic Periodontitis, according to the criteria of the 1999 International
classification (4).
(i1) presence of at least 20 teeth;
(iii)  at least 9 teeth presenting probing pocket depth (PPD) > 5 mm with bleeding on probing
(being at least 2 with PPD > 7 mm);

(iv) > 35 years of age.

Patients who (i) were pregnant or lactating; (i) required antimicrobial pre-medication for
the performance of periodontal examination and treatment; (iii) were suffering from any other
systemic diseases (cardiovascular, pulmonary, liver, cerebral diseases or diabetes); (iv) had
received antimicrobial treatment in the previous 3 months; (v) were taking long-term anti-
inflammatory drugs; and/or (vi) had received a course of periodontal treatment within the last 6
months; were excluded from the study. It was designed a parallel, non-blinded and prospective

study enrolling the following two groups: Group Non-Smokers (n=10): patients diagnosed as

generalized and severe chronic periodontitis and that had never been smokers; and Group
Smokers (n=10): patients diagnosed as generalized and severe chronic periodontitis and that

have had the smoke habit for at least 10 years and smoke at least 20 cigarettes per day. Sample



size was determined by Bioestat program, using a standard deviation of 1.0, a power value of
80% to detect a difference between groups of 1.0 mm.
Supragingival therapy (ST)

After full mouth examination and consent in participation, patients of both groups
received a full mouth prophylaxis, supragingival calculus and biofilm removal, using Gracey
curettes, ultrasonic scaler, bicarbonate spray and floss. Extraction of condemned teeth and
biofilm retentive factors removal also were performed. Moreover, the patients were individually
instructed on how to perform oral self-care, including Bass technique, inter-dental flossing, and
tongue brushing. All the subjects of the study received a standard fluoride dentifrice,
toothbrushes and floss as necessary; and were asked to perform complete oral self-care hygiene
at least twice a day. A week after this first instruction session, patients returned to a
reinforcement of oral self-care instructions. Twenty-one days after ST, clinical re-evaluation was
performed and subgingival samples were collected for microbiological analysis. The same
individual (DP) was trained to perform ST in all the patients, whereas another individual was
trained to perform baseline and post-therapy clinical assessments (TM).

Clinical parameters

The following clinical parameters were assessed immediately before therapy: full-mouth
plaque index (FMPI), according to Ainamo and Bay (1), and full-mouth bleeding score (FMBS),
according to Muhlemann and Son (34); these were calculated after assessing dichotomously the
presence of dental biofilm at the site or bleeding on probing from the bottom of the pocket when
probing with a manual probe®. The percentage of total sites that revealed the presence of plaque

or bleeding was calculated. All teeth presenting at least one site with PPD > 5 mm were selected

“PCP-15, Hu-Friedy, Chicago, IL, USA.
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for clinical evaluation. The sites to be analyzed were standardized using an acrylic stent
individually manufactured in which a groove was made to determine the site. For this
accomplishment, one site from each tooth was selected for accomplishment during the period of
the study. It results in a mean of 10.0+1.8 sites accomplished per patient. For the selected sites,
clinical parameters were:

- Probing Pocket Depth (PPD — Distance from the bottom of pocket to margin);

- Relative Clinical Attachment Level (rCAL — distance from the bottom of the pocket to the

stent margin);

- Relative Gingival Margin Position (rGMP — distance from the gingival margin to stent

margin).

All parameters were evaluated using a periodontal probe at baseline and 21 days after ST.
The examinations employed a calibrated examiner (TM). For this calibration, 3 patients were
selected and full mouth rCAL and PPD were measured, twice, within 24 hours, with at least 1
hour between the examinations. The intra-class correlation was calculated for each parameter,
resulting in 93.5% reproducibility for rCAL and 94.3% for PPD.

Subgingival biofilm analysis

Subgingival biofilm collection

After a full-mouth examination, all sites previously selected to clinical accomplishment
were included to subgingival biofilm analysis, as described. Following the careful removal of

supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and
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gently dried. A sterile paper point! was inserted into the bottom of the periodontal pocket for 30
s. The paper points were placed into sterile tubes containing 300ul of reduced transport fluid.
Each paper point was placed separately in plastic tubes containing 0.01M Tris Edta solution, pH
8 (TE). DNA collection and extraction was done as previously described by Casarin et al (9). For
each patient, samples from the selected sites were pooled together to allow the 16S cloning
sequencing.
Cloning and Sequencing
Firstly, the 16S rRNA gene was amplified using universal primer set (27f and 1492r) as
described in de Lillo et al (15). Cloning procedures were performed using TOPO-TA cloning
kit". Initially, the amplicons resulted from universal amplification were cloned into E. coli and
then cultured in Luria Bertani plates and after Luria Bertani broth media . After vectors
extraction, the product were purifiedTT and sequencedﬁ.After sequencing, a partial sequence of
600 bp was generated. They were initially aligned and a similarity matrix was constructed from
the alignments by the method of Jukes and Cantor (27) (Bioedit 7.0 Program (24)). Phylogenetic
trees were constructed by the neighbor joining method (Dotur Program (46)). Sequences were
compared using HOMD database (13) using a level of 98.5% sequence identity as cut-off.
Sequences presenting 98% or greater similarity within a genus were considered the same species.
Data management and statistical analysis

Clinical parameters were analyzed by Student’s t test (for baseline intergroup

comparisons) and repeated-measures ANOVA/Tukey (for clinical changes occurring after ST),

" #35, Tanari, Manaus, AM, BR

*Invitrogen, San Diego, CA, USA

**LB-Top Agar, Sigma-Aldrich, Buchs, Switzerland

""QlAprep miniprep Spin®, Qiagen, Quebec, QC, Canada

*CHUQ, Centre Hospitalier Universitaire de Québec, Université Laval, Québec, QC, Canada
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using PROC GLM procedure of SAS program®®. For microbiological data, a variance-stabilizing
transformation described in Shchipkova et al. (47), was used, promoting a normal distribution of
the data. After data transformation, Student’s t test was used to data analysis. For distribution
and frequency analysis, Chi-Square test was employed. A 5% of significance was considered for
clinical and microbiological data analysis.
Results
Demographical and clinical data

Demographic characteristics and baseline comparisons between groups are displayed in
Table 1. There were no statistical differences between groups regarding age or gender, as well as
in relation to full mouth clinical parameters: plaque, bleeding on probing, periodontal probing
depth and clinical attachment level (p>0.05). Table 2 illustrates the effect of ST on the clinical
parameters assessed in the selected sites (PPD > 5 mm). At baseline, intergroup analysis (i.e.,
non-smokers versus smokers) showed no significant differences for any of the assessed
parameters (p>0.05). In contrast, intragroup analysis (i.e., baseline versus after ST, within the
same experimental group) demonstrated that ST led to a significant reduction in PI, PPD and
rCAL (p<0.05); whereas no significant changes were found with respect to BoP and GMP, in
smokers and non-smokers (p>0.05).
Microbiological data

A total of 45 clones per patient were analyzed in each period of evaluation resulting in a
total sequenced clone of 1800. In non-smokers subjects, it were identified 78 different species at
baseline and 73 after supragingival plaque control, while in smokers, a total of species identified

at baseline was 71 and after ST, 70 phylotypes. At Table 3, are shown the distribution of clones

$5SAS Institute Inc. release 9.02, Cary, NC, USA
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in Phylo and cultivation status (cultivated and not-yet-cultivated). No difference in Phylo
distribution was observed between smokers and non-smokers, neither at baseline nor after plaque
control. Moreover, no impact of the ST was observed in both groups, with no difference between
periods of evaluation. In regards of cultivation status, non-smokers subjects presented a higher
prevalence of cultivated taxas compared to smokers at baseline as well as after ST (p<0.05).
Additionally, 21 days after ST, an increase in cultivated phylotypes was seen only in non-
smokers (p<0.05).Figure 1 illustrates the distribution of 16S clonal analysis by genera in non-
smkers and smokers, before and after ST, with regard to their percent of total clones. As noted,
differences were observed at baseline, indicating dissimilarity between subgingival biofilm
composition of smokers and non-smokers. Smokers presented a higher percentage of
Fusobacterium and Bacteroides genera while non-smokers presented higher values of
Eubacterium, Synergistetes and Streptococcus (Chi-Square test, p<0.05). At figure 1 it also
could be seen the microbiological effect of strict supragingival plaque control on genus
distribution. In non-smokers, a significant reduction in Eubacterium, Filifactor, Tannerella,
Treponema and Fusobacterium genus was observed, whereas only Filifactor and Fusobacterium
were reduced in smokers after ST (p<0.05). After the period of supragingival plaque control,
some differences between smokers and non-smokers were still observed, being Streptococcus
genera more present in non-smokers (p<0.05) and Bacteroides and Porphyromonas genus in
smokers (p<0.05). The 20 most detected phylotypes were separately analyzed regarding its
frequency and proportion in the subgingival biofilm (Table 4). Subgingival biofilm showed
distinct patterns between smokers and non-smokers. Although Filifactor alocis, Tannerella
forsythia and Porphyromonas gingivalis were the most prevalent species found in both groups at

baseline (p>0.05), smokers presented higher levels of Fusobacterium nucleatum ss. vincentii and
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Bacteroidetes [G-2] sp. | Oral Taxon 274 | Clone AUI26 (p<0.05), whereas non-smokers
showed higher levels of Sphingomonas sp. Oral Taxon 006 | Clone FIOI2, Streptococcus
constellatus and Eubacterium [11][G-6] nodatum Oral Taxon 694. ST led to a more expressive
alteration in subgingival composition in non-smokers. Twenty-one days after ST, reduced levels
of Filifactor alocis, Tannerella forsythia, Eubacterium [XI][G-5] saphenum | Oral Taxon 759,
Porphyromonas endodontalis Oral Clone P2PB_52 and Eubacterium [XI][G-3] brachy were
found for non-smokers (p<0.05), whereas only Tannerella forsythia presented reduced levels in
smokers after ST as compared to baseline. Interestingly, a significant increase in Synergistetes
[G-3] sp. Oral Clone BHOI7 and Porphyromonas endodontalis Oral Clone AJOO2 was observed
in smokers after ST (p<0.05), highlighting the dissimilarities between smokers and non-smokers
with regards to their microbial profile. In addition, post ST data analysis showed that some
phylotypes were found to be in higher levels in smokers, including Bacteroidetes [G-2] sp. |
Oral Taxon 274 | Clone AU126 (which could be seen in higher amounts at baseline in smokers),
Porphyromonas endodontalis Oral Clones P2PB_52 and AJ002 and Synergistetes [G-3] sp. Oral
Clone BHO17 (p<0.05).
Discussion

The smoking habit has been reported to negatively affect periodontal tissues, cell defense
and host response, as well as microbiological evaluations indicate a possible influence also on
subgingival microflora. However, very limited information is available with respect to the effect
of supragingival therapy (ST) on the biodiversity of the subgingival biofilm in smokers with
chronic periodontitis. With this in mind, here, it was hypothesized that ST, consisting of standard
methods used for supragingival biofilm removal and control, including supragingival

biofilm/calculus removal and dental surface polishing, removal of biofilm retainers, oral hygiene

15



instruction and reinforcement after 7 days, would affect subgingival biofilm profile in smokers
with severe chronic periodontitis. Subgingival biofilm biodiversity was assessed by 16S gene
cloning technique and clinical parameters were additionally used to illustrate clinical conditions
at baseline and after ST in smokers and non-smokers. It is relevant at state that after the ST had
been performed and the baseline and follow-up parameters assessed, all the patients enrolled in
this study were then treated by the conventional subgingival scaling and root planing approach.
Data analysis demonstrated that i) there were significant differences in the subgingival biofilm
composition, at baseline, in smokers versus non-smokers, ii) subgingival biodiversity was
significantly affected by ST in non-smokers, whereas only a slight effect was observed for
smokers, and iii) clinical response was not affected by dissimilar microbiological outcomes to ST
in smokers versus non-smokers.

With non-surgical subgingival therapy as the main treatment modality, most authors
report greater reductions in probing depth in non-smokers compared with smokers (22,26,37-
39,41). It is, therefore, important to note that although non-smokers universally respond better to
periodontal treatment than do smokers, there is substantial evidence of clinical improvement in
smokers after treatment, indicating that smoking, as a risk factor, will compromise rather than
prevent tissue healing. In non-smokers, supragingival biofilm control results in a reduction of
gingival bleeding, probing depth and a gain in attachment level, especially in shallow and
moderate pockets in sites not treated by subgingival scaling and root planning (2,25,33,42);
although some studies also shown a benefit in deep pockets (41). In smokers, however, there is a
lack of information on the impact of ST on the periodontal tissues in untreated sites. Gomes et al,
in 2007 (21), were the only group to assess the changes in the periodontal tissues after a

supragingival biofilm control, consisting of supragingival calculus removal with hand curettes,
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extractions, endodontic treatment, placement of temporary restorations and prostheses in
smokers. Similarly to the findings of the present study, that only assessed sites with severe
chronic periodontal disease, Gomes et al (21) demonstrated that a comparable clinical outcome
was reached for smokers and non-smokers regardless the severity of the disease, featuring
reduction in plaque and bleeding indices as well as reduction in probing depth and gain in
clinical attachment level after 30 days of ST, that was maintained up to 180 days. Additionally,
as previously reported by others, in the present study data analysis demonstrated that smokers
presented a lower percentage of plaque index reduction than non-smokers (20% versus 30% for
smokers and non-smokers, respectively), but both improved from baseline. In addition, as
expected for deep pockets, in the present study ST promoted only a mild effect on bleeding on
probing for both groups. In summary, clinical data available suggest that smokers and non-
smokers with severe chronic periodontitis may similarly benefit from supragingival biofilm
control.

Next, in the present study, it was aimed to determine whether or not ST affected
subgingival biofilm biodiversity in both groups, towards a more proper environmental condition
for appropriate tissue response to occur, and therefore, accounting for the findings of clinical
improvements in smokers and non-smokers. Often, studies have focused on assessing, in
smoking and non-smoking conditions, the effect of periodontal therapy on genus associated with
periodontal  disease, including P. gingivalis, T. denticola, and T. forsythia
(5,20,23,25,28,49,52,53). However, an important study demonstrated that tobacco might also
affect the levels of genus not always associated with periodontal disease (47). In the present
study, using an open-ended approach, comparison between subgingival biofilm composition of

smokers and non-smokers, at baseline (before ST), revealed a higher presence of certain genus,
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such as Fusobacterium and Bacteroides (genus associated to periodontal disease); and lower
levels of Streptococcus, Synergistetes and Eubacterium. These findings seem to confirm that
tobacco exposure may lead to a subgingival biofilm composed not only in a higher proportion by
pathogens associated to periodontal disease, but also some species, not commonly included as
periodontal pathogens in target-ended or selective techniques; including Filifactor alocis that has
been suggested as a potential marker for active disease (31,45). However, more than presenting
a reduction in “health-associated” and increase in “disease-associated” biofilm, in the present
study, smokers showed a lower response to ST compared to non-smokers subjects regarding the
microbiological composition of the subgingival biofilm. Non-smokers had a significant reduction
in 5 species commonly associated to periodontal disease following ST, whereas in smokers only
the levels of Filifactor alocis were significantly reduced. Additionally, after ST in smokers,
disease-associated species, including P. endodontalis, were found to be increased. P.
endodontalis has been listed as one of the potential “new species” associated with periodontal
disease (30), and the fact that P. endodontalis has additionally been shown to be reduced in
subgingival biofilm when the smoking habit is quit (16), suggests this species as an important
factor that might contribute for the pathogenesis of periodontal disease in smokers. Previous
studies investigated the effect of active periodontal therapy, including subgingival scaling and
root planning, on the subgingival microflora. Although using a different therapeutic approach
and traditional methods for bacterial identification (for example, culturing or targeted DNA-
based assays [PCR, real-time PCR, DNA-DNA hybridization]), a number of these studies have
also suggested that smoking will increase the likelihood that patients will remain positive for
periodontitis-associated species, including P. gingivalis, T. denticola, T. forsythia, P. intermedia,

F. nucleatum and P. micros (23,49,52,53).
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In the present study, the reduction in some species in the subgingival biofilm after ST
may be explained by the intimate relationship between both, supra and subgingival environments
(32), and also as a result of the mild, but statistically significant, clinical benefits promoted by
ST after 21 days, as probing depth reduction, which may have led to significant changes in
nutrients, oxygen and microorganisms disposable in periodontal pockets. In conclusion, in
smokers, ST only slightly affected the subgingival biofilm biodiversity as compared to non-
smokers, although clinically, the indication is that the response in smokers and non-smokers will
be similar regardless the differential impact of ST on the subgingival biofilm composition on
those groups of patients.
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Table 1.Clinical and Demographical characteristics of participants at baseline (mean * standard

deviation).
Characteristics Non-smokers (n=10) Smokers (n=10)
Age (mean/range) 45.6 £4.8 434 +7.4
% males 50% 55.6%

FMPI (%) 79.7% £ 0.1 73.0% £ 0.2
FMBOP (%) 76.8%= 0.1 78.0% £ 0.2

FMPPD (mm) 32+0.5 35+0.6

FMCAL (mm) 39+0.8 43+0.8

Tobacco exposure (number
0+£0 20.8 £ 3.5*

of cigarettes/day)

* Indicates intergroup difference by Student’s t test, p<0.05.

Table 2.Clinical parameters in Smokers and Non-smokers, at baseline and after supragingival
therapy (ST), at the selected sites.

Non-smokers Smokers
Baseline After ST Baseline After ST
PI (%) 89.2+0.1 63.0+0.2* 89.2+0.1 68.3+0.2*
BoP (%) 96.0+0.1 91.1+0.1 91.7+0.1 84.2+0.1
PPD (mm) 4.9+0.2 4.30.6" 5.0£0.8 4.4%0.6"
CALr (mm) 8.6t1.1 8.3+1.1%* 9.1£1.0 8.7£0.9%
GMP (mm) 3.7+1.1 4.0+1.1 4.1£0.6 4.340.5

Statistical difference between baseline and ST within groups (repeated measures ANOVA
followed by Tukey test, *p<0.05, # p<0.01).
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Table 3. Distribution by Phylo (total number of clones) and culture condition (% of cultivated
and not-yet-cultivated phylotypes) in smokers and non-smokers, at baseline and after
supragingival therapy (ST).

Non-smokers Smokers
Phylo Baseline After ST Baseline After ST
Actinobacteria 3 4 1 3
Bacteroidetes 13 14 16 21
Firmicutes 27 24 22 19
Fusobacteria 6 4 11
Proteobacteria 8 12
Spirochaetes 11
Synergistetes 10 9 7
Total number of clones 78 73 71 70
% of Cultivated * 1 61.5 77" 36 40
% of Not yet cultivated 38.5 23 64 60

* Indicates intergroup difference at baseline; 7 indicates intergroup difference after ST; # indicates intragroup
difference (Chi-Square test, p<0.05).
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Table 4. TOP 20 most detected Phylotypes values (x value mean, median and range) in Smokers
and Non-smokers, at baseline and after Supragingival Therapy.

Non-smokers Smokers
Baseline After ST Baseline After ST
Phylotype ; ; ; :
Mean Median Mean Median Mean Median Mean Median
(range) (range) (range) (range)
Filifactor alocis 0.14 0.13 (0.1-0.2) 0.06# 0.08 (0-0.1) 0.11 0.14 (0-0.2) 0.05# 0.06 (0-0.1)
Tannerella forsythia 0.09 0.10 (0-0.2) 0.03# 0.00 (0-0.1) 0.09 0.10 (0-0.2) 0.06 0.06 (0-0.2)
Porphyromonas gingivalis 0.10 0.09 (0-0.2) 0.07 0.06 (0-0.2) 0.06 0.03 (0-0.2) 0.04 0.06 (0-0.1)
Eubacterium [XI][G-5] saphenum |
Oral Taxon 759 0.09 0.08 (0-0.2) 0.01# 0.00 (0-0.1) 0.07 0.09 (0-0.2) 0.05 0.03 (0-0.2)
Fusobacterium nucleatum ss. 0.01 0.00 (0-0.1) 0.00 0.00(0-0) | 005 003(0-0.1) 001  0.00(0-0.1)
vincentii
Bacteroidetes [G-2] sp. | Oral Taxon
274 | Clone AUI26 * 0.00 0.00 (0-0) 0.00 0.00 (0-0) 0.03 0.0 (0-0.1) 0.04 0.00 (0-0.2)
Parvimonas micra 0.02 0.00 (0-0.1) 0.02 0.00 (0-0.1) 0.03 0.0 (0-0.2) 0.02 0.00 (0-0.1)
Porphyromonas endodontalis Oral
Clone BB134 0.02 0.00 (0-0.1) 0.02 0.00 (0-0.1) 0.03 0.0 (0-0.1) 0.04 0.03 (0-0.1)
Porphyromonas endodontalis Oral
Clone P2PB_527 0.02 0.00 (0-0.1) 0.00# 0.00 (0-0.1) 0.03 0.0 (0-0.1) 0.03 0.00 (0-0.1)
£ ””b“’e”;’zosopz‘ Oral Clone 0.01 0.00 (0-0.1) 0.00 0.00(0-0) | 003  00(0-01) 001 0.00 (0-0.1)
Eubacterium [XI][G-3] brachy 0.03 0.03 (0-0.1) 0.01# 0.00 (0-0.1) 0.03 0.0 (0-0.1) 0.01 0.00 (0-0.1)
Peptostreptococcus stomatis 0.00 0.00 (0-0) 0.00 0.00 (0-0) 0.02 0.0 (0-0.1) 0.01 0.00 (0-0.1)
Synergistetes 1[32'031]757{'" el e 0.04 0.06 (0-0.1) 0.02 0.00(0-0.1) | 003  00(0-0.1) 006#  0.06(0-0.1)
Porphyromonas endodontalis Oral
Clone AJ0027 0.02 0.00 (0-0.1) 0.02 0.00 (0-0.1) 0.02 0.0 (0-0.1) 0.08# 0.08 (0-0.2)
Treponema sp. Oral Clone PAGB_42 0.00 0.00 (0-0) 0.00 0.00 (0-0) 0.01 0.0 (0-0.1) 0.01 0.00 (0-0.1)
Sphingomonas sp. Oral Taxon 006 |
Clone FI0I12 * 0.03 0.00 (0-0.1) 0.01 0.00 (0-0) 0.00 0.0 (0-0) 0.00 0.00 (0-0)
Streptococcus constellatus * 0.03 0.00 (0-0.1) 0.01 0.00 (0.0.1) 0.00 0.0 (0-0) 0.01 0.00 (0-0.1)
Eubacterium [11][G-6] nodatum
Oral Taxon 694 * 0.06 0.06 (0-0.1) 0.05 0.00 (0-0.1) 0.01 0.0 (0-0.1) 0.01 0.00 (0-0.1)
Fusobacterium naviforme 0.01 0.00 (0-0.1) 0.01 0.00 (0-0.1) 0.01 0.0 (0-0.1) 0.02 0.00 (0-0.1)
0.02 0.00 (0-0.1) 0.01 0.00 (0-0.1) 0.01 0.0 (0-0.1) 0.01 0.00 (0-0.1)

Treponema medium

*indicates statistical difference between Non-Smokers and Smokers at baseline; + indicates statistical difference
between Non-Smokers and Smokers after ST; # indicates statistical difference between Baseline and After ST within

group (ANOVA followed by Tukey test, p<0.05). ST: Supragingival therapy.
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Figure 1.Distribution by Genus (percent total clones) in Smokers and Non-smokers, at baseline

and after supragingival therapy (ST).*Indicates intergroup differences at baseline; 1 indicates intergroup
differences after ST; # indicates intragroup differences after ST (Chi-Square test, p<0.05).
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Abstract

Objective: The aim of this parallel, single blinded and controlled clinical trial was to clinically

assess the performance of a full mouth ultrasonic debridement protocol (FMUD) in the treatment
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of severe chronic periodontitis (ChP), in comparison with scaling and root planning (SRP) in a
quadrant-wise procedure in smokers.

Materials and Methods: Twenty smokers presenting ChP were divided into two groups by a
computer-generated list: Group FMUD (n=10), which received full-mouth ultrasonic
debridement, i.e., one session of 45 minutes of ultrasonic instrumentation and Group SRP
(n=10), which received full mouth scaling and root planning performed in a quadrant-wise
manner. For Group Control (n=10), non-smokers with ChP were treated following the same
protocol of SRP group. The following parameters were evaluated: plaque and bleeding on
probing (BOP) indexes, probing pocket depth (PPD), relative gingival margin position (rGMP),
and relative clinical attachment level (rCAL) at baseline, 45, 90 and 180 days after therapy.
Results: FMUD and SRP resulted in comparable gain of attachment 6 months after therapy, both
groups presented PPD reduction at all experimental periods as compared to baseline. Smokers,
however, presented a lower PPD reduction and rCAL gain compared to non-smokers, despite the
mechanical protocol used (p<0.05). Moreover, at 180 days, non-smokers presented a lower
number of sites requiring re-treatment (PPD>5mm and BoP) than smokers (p<0.05).
Conclusions: FMUD and SRP presented comparable clinical outcomes for the treatment of
smokers with severe chronic periodontitis. Furthermore, despite the non-surgical technique used,

smokers presented a less favorable clinical response than non-smokers.

Clinical relevance: The findings of the present study demonstrate that FMUD may be
considered as an alternative approach to treat periodontal disease in smokers, as it presents
comparable clinical outcome to “conventional” therapy. It may, therefore, represent a reduced

“in-office” period and less post-visit discomfort for the patient.
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Introduction

Smoking is considered as a recognized risk factor for periodontal disease', modifying the
interaction between bacterial biofilm and host response by several ways. Studies suggested that
smokers may present an altered subgingival biofilm, harboring higher amounts of periodontal
pathogens™™. At the same time, they may present impaired neutrophil function®, altered
production of metalloproteinases (MMP), interleukins and inflammatory markers>® and vascular
alterations in periodontal tissues’. Together, these alterations have been suggested to be
responsible for the increased risk for periodontitis development and progression in smokers.
Smoking habit has been associated with 2- to 3-fold increase in the odds of developing clinically
detectable periodontitis®. Smokers have both increased prevalence and more severe extent of
periodontal disease, as well as higher prevalence of tooth loss, also post-treatment, as compared
to non-smokers’ ', However, despite the intrinsic differences between smokers and non-
smokers, periodontal treatment is based on microbial biofilm, calculus, ‘‘contaminated’’ root
cementum and dentin removal, resulting in attachment level gain and periodontal probing depth
reduction. The traditional mechanical treatment is based on scaling and root planning performed
in a quadrant or sextant-wise manner with an interval of 1 or 2 weeks between appointments.
Smokers, however, have been shown to respond less favorably to traditional periodontal therapy
than non-smokers' "2, As an attempt to obtain a more reliable and predictable outcome for the

treatment of smokers with periodontal disease, a number of alternative approaches have been
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proposed, including surgical approach (open flap scaling and root planning)B, systemic
locally delivered antimicrobialsm'”, but no definitive conclusion can be taken.

Meanwhile, contrasting the traditional protocol to treat periodontal disease based on mechanical
scaling of root surface, evidences show that an extensive scaling is not an obligate condition in
order to allow periodontal tissues healing and adequate clinical response to occur following
periodontal therapy'®'®. FMUD, consisting of one stage, full mouth, ultrasonic debridement
protocol, was then proposed based on the concept that bacterial lipopolysaccharides (LPS) are
weakly adhered and easily removed from cementum®. Predictable clinical results have been
reported for FMUD in treatment of non-smokers either with chronic or aggressive periodontitis*"~
#* However, no information is available regarding the use of FMUD in the treatment of chronic
periodontitis (ChP) in smokers. Thus, the aim of the present study was to clinically assess the
performance of the FMUD in the treatment of severe ChP in smokers, in comparison with the

conventional procedure, e.g. scaling and root planning in quadrant-wise manner with an interval

of 1 week between appointments, performed in smokers and non-smokers in comparable disease.

Material and Methods

Study design

The present study was designed as a parallel, single blinded and controlled clinical trial of 6
months duration to compare the performance of FMUD and conventional scaling and root
planning (SRP) in the treatment of ChP in smokers. A ChP non-smoking group treated by SRP
was used as the control group for FMUD and SRP in smokers. The study design was, before

commencement, approved by the IRB of the University of Campinas — UNICAMP (121/2008).
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All patients were individually informed about the nature of the proposed treatment and the risks

of tobacco smoking, and an informed consent form was signed.

Population screening

Thirty subjects, including 10 non-smokers and 20 smokers from those referred for treatment to
the Department of Prosthodontics and Periodontics in Piracicaba Dental School, University of
Campinas — UNICAMP, Brazil, were recruited from March 2009 to December 2009, after a
screening examination including a full medical and dental history, an intra-oral examination, a
full-mouth periodontal probing and radiographic evaluation. Subjects who were invited to
participate met the following inclusion criteria:(1) diagnosis of severe chronic periodontitis® by
the presence of periodontal pockets with a clinical attachment loss of >5 mm, bleeding on
probing (BoP) and radiographic bone loss; (2) at least nine teeth with a probing pocket depth
(PPD) of >5mm and bleeding following pocket probing; (3) minimum of 20 teeth in both jaws
(wisdom teeth excluded); (4) smokers must have consumed 20 cigarettes per day during at least
5 years.

Exclusion criteria were as follows: (1) periapical alterations on qualifying teeth; (2)
medical disorders that required prophylactic antibiotic coverage or that could influence the
response to treatment; (3) scaling and root planning in the preceding 6 months; (4) consumption
of drugs known to affect periodontal status (antibiotic, anti-inflammatory, anticonvulsant,
immunosuppressant and calcium channel blocker) within the past 6 months; (5) orthodontic
therapy; (6) pregnancy. Sample size was determined by Bioestat program, using a standard

deviation of 1.0, a power value of 80% to detect a difference between groups of 1.0 mm.
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Randomization, allocation concealment and examiner calibration

Smokers were randomized into two groups according to a computer-generated list. The
allocation concealment was secured by having a person not involved in the study performing the
randomization. This person was different from the one responsible for the treatment (D.P.) and
different from the examiner (T.M.). The randomization code was not broken until all data had
been collected. Thus, the treatment group was not revealed to the clinical examiner or to the
statistician.

Three non-study related patients with chronic periodontitis were used to calibrate the examiner
(T.M.). Duplicate measurements for PPD and rCAL were collected with an interval of 24h
between the first and second recording. The intra-class correlation coefficients, used as a
measure of intra-examiner reproducibility, were 0.81 and 0.88 for mean PPD and rCAL,

respectively.

Treatment

Patients initially received detailed information on the etiology of periodontal disease and
instructions for proper, self-performed plaque control measures, including inter-dental cleaning
with dental floss and inter-dental toothbrushes. In the initial sessions, patients also had plaque
retentive factors (caries, excess of restorations and supragingivalcalculus) removed. Twenty-one
days after oral hygiene instructions and supragingival plaque control, patients were subjected to

one of the following treatment groups:
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Group SRP (n=10): smokers treated with quadrant-wise scaling and root planning, with an

interval of 1 week between quadrants, using Gracey curettes’.

Group FMUD (n=10): smokers treated with one session of full-mouth periodontal debridement

with a time limit of 45 min., using an ultrasonic scaler®,

Group control (n=10): non-smokers treated with quadrant-wise scaling and root planning, with

an interval of 1 week between quadrants, using Gracey curettes;

Specific tips for subgingival instrumentation’were used. In all three groups, local anesthesia was
used as necessary. Only one clinician (D.P.) was responsible for the treating the patients
throughout the study. Since the clinician in charge to treat the patients was not the same
performing the clinical examinations, the calibrated examiner (T.M.) remained blinded

throughout the study.

Clinical measurements

The following clinical parameters were taken at baseline,45, 90 and 180 days after treatment:
Visible Plaque Index (VPI), dichotomously assessed in the full mouth at six sites per teeth®;
Bleeding on probing (BoP) was also measured dichotomously in the full mouth at six sites per
tooth”’; Relative gingival margin position (rGMP) - measured from a specially and individually
oriented stent to the gingival margin; Relative clinical attachment level (rCAL) - measured from

the stent to the bottom of periodontal pocket; Periodontal probing depth (PPD) was calculated

” Hu-Friedy, Chicago, IL, USA
8Cavitron, Dentsply, York, PA, USA
°FSI-SLI, Dentsply, York, PA, USA
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based on rCAL and rGMP. The parameters VPI, BoP, rGMP, rCAL and PPD were obtained

using a standardized periodontal probe with Imm markingslo.

Re-assessment examinations

After the proposed treatments, all subjects were included in a maintenance program composed of
professional supragingival plaque control and reinforcement of oral hygiene instructions every
month until the sixth month. At the sixth month recall visit, all sites exhibiting PPD>5mm and
BoP were re-instrumented, using scaling and root planning with Gracey curettes. The
maintenance program also included an update of the medical and dental histories, extra-oral and

intra-oral soft tissue examination, dental examination and periodontal evaluation.

Statistical analysis

The statistical analysis considered the Per Protocol population (subjects who completed the
follow-up, n=30). The homogeneity of groups at baseline (PPD and rCAL — primary variable)
was tested using the one-way ANOVA/Tukey test. For clinical parameters, a repeated-measures
analysis of variance (ANOVA) was used to detect intra-group differences in clinical parameters
(rGMP, PPD, rCAL), considering the patient as a statistical unit. The results of rGMP, PPD, and
rCAL refer strictly to the qualifying sites. When a statistical difference was found, an analysis of
the difference was determined using the Tukey method. The Student’s t-test was used to
determine the differences between groups regarding the percentage of residual pockets. The

Friedman test was used to detect intra-group differences, and the Kruskall-Wallis test was used

%CPUNC 15s Hu-Friedy, Chicago, IL, USA.
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for inter-group analysis of full mouth plaque and bleeding index in all periods. The experimental

level of significance was determined to be 5%.

Results

Study schedule

Data analysis at baseline indicated that the experimental groups were balanced for age, gender
and clinical parameters (Table 1). Subject recruitment started in December 2008 and was
completed by the end of December 2009. All the 6-month follow-up visits were completed in

July 2010.

Subject accountability

Four smokers, two from group SRP and two from group FMUD, were excluded from the study
because they need to take antibiotics during the experimental period; thus, a total of 30 patients
completed the study (10 in the group control, 10 in the group SRP and 10 in the group FMUD).

Figure 1 illustrates the study flowchart.

VPI and BoP

The oral hygiene status during the course of the study is illustrated in Figure 2. No intergroup
differences between the groups were observed at any time point for VPI and BoP. Intra-group
analyses further demonstrated that VPI and BoP were significantly reduced overtime as
compared to the baseline for all the experimental groups, at 180 days and 90 and 180 days for

VPI and BoP, respectively (p<0.05).
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PPD, rCAL and rGMP
Intra-group analysis demonstrated that, except for FMUD, all the experimental groups presented
a significant PPD reduction over the experimental period up to 180 days post-therapy (p<0.05).
Additionally, inter-group analysis showed that smokers treated by FMUD, presented deeper PPD
at the end of the experimental period as compared to non-smokers (p<0.05).
Regarding rCAL, intra-group analysis demonstrated that only non-smokers presented a
significant increase of rCAL overtime, whereas for smokers, both, FMUD and SRP, did not
significantly affect rCAL. Furthermore, inter-group comparisons showed a tendency of lower
rCAL for non-smokers treated by the conventional therapy as compared to smokers, which was
statistically significant at 180 days post-therapy between non-smokers and smokers treated by
FMUD (p<0.05). No intra- and inter-group differences were found regarding rGMP among the
experimental groups (p>0.05) (Figure 3).
The percentage of sites presenting PPD>5mm and BoP, the clinical parameters that would
indicate re-treatment need, was statistically reduced at 180 days only for the non-smoking
control group (p<0.05), which represented a statistically higher percentage of residual pockets in
both smoking groups (FMUD and SRP) (17.67% and 23.14% for SRP and FMUD, respectively)
than in non-smokers (5.37% - p<0.05) (Table 2). Consequently, the need for re-treatment was
higher in smokers regardless the therapy used.
Discussion

Smoking habit is a well-established risk factor for periodontitis development and
progression. Added to its influence on etiopathogenesis, tobacco smoking also impairs
periodontal clinical response to mechanical therapy. The present study evaluated the clinical

performance of full mouth ultrasonic debridement (FMUD) in the treatment of severe chronic
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periodontitis in smokers. In general, the results of the present study showed comparable clinical
changes occurring when smokers were treated by traditional scaling and root planning (SRP) or
FMUD, featuring PPD reduction and a slight rCAL improvement. Additionally, regardless of the
mechanical technique used, smokers consistently presented a less favorable response to therapy
as compared to non-smokers.

FMUD protocol rose from two distinct points: i) the weak LPS adherence to root surface, what
indicated no need for extensive scaling and root planning; and ii) the possibility of bacterial
translocation from non-treated and/or other infected oral niches to periodontally treated
sites'**?*. FMUD has been reported to promote comparable clinical outcomes to conventional
therapy in treatment of moderate and/or severe chronic periodontitis and aggressive periodontitis
in non-smokers, with CAL gain ranging from 0.7 to 1.7 mm and 1.4 to 2.2 mm for chronic and
aggressive periodontitis, respectively; and PPD reduction ranging from 1.1 to 1.5 mm and 0.9 to

1.8 mm in non-smoking groups with aggressive and ChP, respectively”' >

. However, to the best
of our knowledge, the clinical performance of FMUD on treating chronic periodontitis in
smokers has never been determined.

In the present study, as previously reported for non-smoking groups, FMUD promoted an overall
improvement in the periodontal conditions reducing BoP and PPD in smokers with ChP.
Moreover, FMUD resulted in comparable clinical changes with a reduced “in-office” period as
compared to SRP (PPD reduction of 1.01+1.13 and 1.61+0.81 mm and rCAL gain of 1.22+1.03
and 0.93+1.21 mm, for FMUD and SRP, respectively; at 180 days after therapy), reinforcing that
FMUD may represent a good cost-benefit alternative to the conventional approach to treat

chronic periodontitis. PPD reduction and rCAL gain values found in the present study for the

smoking groups are in accordance with others that showed a PPD reduction ranging from 0.6 to
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2.38 mm'*"5*"* in smokers treated by conventional therapy. Previous studies, corroborating
with our study, indicate that smokers present a less favorable response to periodontitis therapy,
as compared to non-smokers. In a meta-analysis, Labriola et al.'? confirmed the negative
influence of tobacco smoking on clinical results of scaling and root planning. The authors
concluded that following non-surgical therapy, people who smoked experienced less reduction in
PPD than non-smokers. Another clinical landmark that illustrates the reduced clinical response
of smokers is the percentage of sites with PPD>5mm and BoP at 180 days after therapy. Such
clinical conditions are considered predictors for future clinical attachment level and tooth loss'’;
and have been used to determine the efficiency of different periodontal therapies* >. In the
present study, data analysis demonstrated that neither FMUD nor SRP were able to significantly
reduce the percentage of sites presenting PPD>5mm with BoP in smokes. In fact, a higher
percentage of these sites were observed for smokers versus non-smokers (p<0.05), despite the
therapy used. In summary, these findings reinforce smokers as a high-risk group presenting a less
favorable clinical response to periodontal non-surgical therapy with a higher percentage of
periodontal sites requiring re-treatment than non-smokers.

Interestingly, in the present study, non-surgical periodontal therapy in smokers did not result in
a significant attachment level alteration throughout the study. In line with this finding, Labriola
et al.'?, highlighted the fact that there were no evidences to support significant alterations of
clinical attachment level in smokers, whereas according to Wan et al.”” only PPD reduction
seemed to be impaired by tobacco smoking.

Tobacco smoking is associated to imbalanced host-response, altered cytokines and MMP release
and altered oral microbiota. Some other pathways associated with periodontal healing have also

been reported to be impaired by tobacco and its metabolites, including phagocytic function of
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alveolar macrophages that may result in an impaired healing capacity of epithelial wounds and

231 . .
30-31 Moreover, nicotine as well as

accumulation of apoptotic and inflammatory cellular debris
cotinine, the major nicotine metabolite, may adhere to root surface and alter fibroblasts function,
reducing their growth and adhesion®”. Recently, studies have correlated nicotine to the release of
fibrotic markers, indicating that tobacco smoking may lead to a fibrotic periodontal tissue and a
decreased periodontal healing quality®®. Together, these observations may explain the reduced
clinical response to periodontal therapy reported for smokers and should be considered in future
studies as new protocols to overcome such limitations in smokers.

As previously mentioned in the present manuscript, smoking habit has a significant negative
influence on periodontitis development and progression, mucogingival surgery and regenerative
therapy outcomes, and dental implant success rate®*°. Moreover, smoking has also been
associated as a factor that leads to a major rate of tooth loss, as well as other oral diseases™*’.
Fortunately, most of the effects of smoking have been shown to be reverted after quitting it.
Previous studies showed the clinical and microbiological positive effects of quitting smoking on
the periodontal tissues and disease therapy outcome®™’. Preshaw et al.*’ stated that quitting
smoking has an additional beneficial effect in reducing probing depths following non-surgical
treatment. With that in mind, one can speculate that FMUD may also become a more predictable
and realistic therapeutic method to deal with ChP in smokers who quit smoking.

Conclusion

In conclusion and within the limits of this preliminary study, full mouth ultrasonic debridement
promote a similar clinical outcome in the treatment of smokers with chronic periodontitis than

traditional scaling and root planning. However, despite the mechanical protocol, smokers

presented an inferior clinical response to periodontal treatment than non-smokers.
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Figure 1.Flowchart for study patients.
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Figure
2.Visual Plaque Index (VPI) and Bleeding on Probing (BoP) values (%ZSD) at baseline, 45, 90 and 180
days of follow-up for non-smokers (Control), and smokers treated by SRP and FMUD.
Symbols indicate significant intra-group difference by Friedman test (p<0.05) versus baseline: *Control

group; # SRP group; and T FMUD group.
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Figure 3.Periodontal Probing Depth (PPD), Relative Clinical Attachment Level (rCAL) and Relative
Gingival Margin Position (tGMP) values (%+SD) at baseline, 45, 90 and 180 days of follow-up at
Control, Scaling and Root Planning (SRP) and one stage, full mouth, ultrasonic debridement (FMUD)
groups.

Symbols indicate significant intra-group differences versus baseline: *Control group; #SRP group, and T
FMUD group; and } indicate significant difference between Control and FMUD groups (ANOV A/Tukey,
p<0.05).
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Table 1.Baseline means (+ SD) of age, gender and clinical parameters*.

Characteristic  Control (n=10) SRP (n=10) FMUD (n=10)
Age (years) 45.60+4.84 43.40+7.38 42.25+4.75
% males 50.00 55.55 50.00

VPI (%)" 79.69+0.12 75.46£0.18 58.87+0.13
BOP (%) 76.75+0.14 75.49+0.16 66.82+0.19
PPD (mm)" 3.19+0.46 3.64+0.83 3.72+0.99
rCAL (mm)" 3.92+0.80 4.65+1.31 4.31+1.60

* At baseline, no significant differences were noted in the demographic and clinical parameters
" Values of VPI, BOP, PPD and RAL refer to means of the whole mouth - VPI, visible plaque
index; BoP, bleeding on probing; PPD, probing pocket depth; rCAL, relative clinical attachment
level; SD — Standard deviation

Table 2. Percentage (£SD — Standard Deviation) of sites presenting PPD>5mm and BoP at Baseline and
180 days after treatment for non-smokers (Control), and smokers treated by SRP and FMUD.

Control (n=10) SRP (n=10) FMUD (n=10)
Baseline 28.90+8.54 Aa 36.70+£25.01 Aa 37.57+£16.35 Aa
180 days 5.37+£5.26 Bb 17.67+14.53 Aa 23.14+11.86 Aa

Different lower case and capital letter represent intra- and inter-group statistical differences

(ANOVA/Tukey, p<0.05).
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DISCUSSAO

A principal causa da periodontite € o efeito acumulativo da interacio entre o desafio bacteriano
causado pelo biofilme e a resposta imune e inflamatéria do hospedeiro. Algumas condicdes de
risco para periodontite podem colaborar com esse processo interferindo no equilibrio entre o
desafio do biofilme e a resposta do hospedeiro, entre eles estdo a pobre higiene oral, diabetes,
idade, fatores genéticos e o fumo (Bergstrom 1989, Grossi et al., 1996; Hart et al., 1997; Ah et
al., 1994). Dentre esses fatores de risco conhecidos, o fumo tem sido muito estudado e existem
evidencias epidemioldgicas, clinicas e microbiolégicasde que os pacientes fumantes sdo mais
susceptiveis a desenvolver periodontite, apresentar uma forma mais severa da doenca periodontal
e responder de forma menos favordvel as formas de tratamento existentes. Além disso, alguns
estudos tém sugerido que os pacientes fumantes apresentam maiores niveis de
periodontopatégenos e certas espécies bacterianas quando comparados com individuos que
nunca fumaram (Stoltenberg et al., 1993; Zambom et al., 1996; Darby et al., 2000; Shiloah et al.,
2000; Haffajee et al., 2001; van Winkelhoff et al., 2001; Bostrom et al., 2001;Apatzidou et al.,
2005; Salvi et al., 2005).Com esses conhecimentos em mente os objetivos dos nossos trabalhos
foram avaliar a resposta microbioldgica e clinica dos pacientes fumantes com DPIC frente a
diferentes formas de tratamento periodontal.

O capitulo 1 avaliou o perfil microbiolégico dos pacientes fumantes comparado com osnao-
fumantes apés o tratamento de RARS, com o intuito de verificar se apenas a remocdo do
biofilme supragengival seria capaz de interferir com a composicdo do biofilme subgengival e
qual seria resposta dos pacientes fumantes comparado com os ndo- fumantes. A influéncia do
controle supragengival do biofilme na manutencio da satde gengival e periodontal ja esta bem

estabelecida na literatura (Axelsson et al., 2004). Listgarten e colaboradores (1975) mostraram
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que a presenca de biofilme supragengival e inflamacdo estavam relacionadas com o
estabelecimento e desenvolvimento do biofilme subgengival (ten Napel et al., 1985; Ximénez-
Fyvie et al., 2000; Weidlich et al., 2001). No entanto, ndo existem muitos trabalhos avaliando a
influencia desse controle supragengival na presenca e composicdo do biofilme subgengival.
Katsanoulas et al. (1992), McNabb et al. (1992), al-Yahfoufi et al. (1995) e Hellstrom et al.
(1996) conseguiram encontrar alteracdes tanto quantitativas quanto qualitativas na composi¢ao
biofilme subgengival apds o controle supragengival. Gomes e colaboradores (2008) avaliaram o
efeito do controle de biofilme supragengival isolado na microbiota subgengival de fumantes e
ndo-fumantes. Foi observada uma diminuicio no nimero de bactérias subgengivais nos
individuos com periodontite, a redu¢do mais significativa ocorreu nos primeiros 30 dias apds a
realizacdo do controle supragengival e esses resultados foram mantidos até o final do estudo (180
dias). Foi observado também que sitios com bolsas mais profundas e sangramento a sondagem
estavam significativamente associados com alta contagem de bactérias. Os autores concluiram
que tanto os pacientes fumantes quanto os ndo-fumantes foram beneficiados com esse protocolo
de controle supragengival do biofilme.

Existem alguns trabalhos que relataram o efeito positivo da terapia mecanica na microbiota
subgengival (Ximénez-Fyvie et al., 2000; Cugini et al., 2000; Doungudomdacha et al., 2001;
Apatzidou et al., 2005; Van der Velden et al., 2003),a maioria dos autores relata grandes
redugdes na PS nos pacientes ndo-fumantes, comparados com os fumantes (Renvert et al., 1990;
Preshaw et al., 1990; Preber, 1985; Preber et al., 1995; Grossi et al., 1997; Jin et al., 2000). No
entanto quando limitamos a terapia ao ambiente supragengival os resultados tem sido
contraditorios (Smulowet al., 1983;Kho et al., 1985; Beltrami et al., 1987; , Katsanoulas et al.,

1992; McNabb et al., 1992; al-Yahfoufi et al., 1995; Hellstrom et al., 1996; Dahlén et al., 1992;
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Westfelt et al., 1998; Nogueira Moreira et al., 2000). Possiveis razdes para as divergéncias
nesses achados envolvendo o controle supragengival podem ser justificadas pela auséncia de
critérios de inclusdao bem estabelecidos e padronizados, pela maneira como o controle
supragengival € realizado e pelos diferentes pardmentros clinicos avaliados por cada
estudo.Além disso, existem poucas evidéncias do papel do controle do biofilme supragengival
nos pacientes fumantes com DPIC. Esses pacientes fumantes apresentam uma resposta menos
favordvel as formas de terapia cirtirgica e ndo-cirirgica € uma das possiveis causas é o
comprometimentoda circulacdo sanguinea causada pelos componentes do cigarro,
principalmente a nicotina e a cotinina. Essa vasoconstricdo contribui para redu¢do do fluxo
sanguineo e diminuiciao de oxigénio e componentes do sangue que chegam até o tecido gengival,
ao mesmo tempo em que colabora para a destruicao tecidual ou interfere com a resposta imune
do hospedeiro (Palmer, 1999). No entanto € importante observar que embora os pacientes nao-
fumantes respondam melhor a tratamento periodontal, existem evidéncias clinicas de melhoras
significantes nos pacientes fumantes apds tratamento nao-cirirgico da DPIC mostrando que o
fumo ird comprometer ao invés de impedir a regeneracdo dos tecidos (Palmer, 1999). Em
pacientes nao-fumantes, o controle do biofilme supragengival resulta em reducdo do
sangramento gengival, da PS e ganho de insercdo clinica, principalmente em bolsas rasas e
moderadas em sitios ndo tratados com RAR (Haber et al., 1994; Benowitz et al., 1996; Palmer,
1978; Powell, 1998), embora alguns estudos tenham mostrado também beneficios em bolsas
mais profundas (Pitzer et al., 1996). Nos fumantes, Gomes e colaboradores (2007) realizaram um
dos poucos estudos que avaliou as mudancas nos tecidos periodontais apds o controle
supragengival do biofilme, que consistia na remog¢ao do cdlculo supragengival com curetas,

exodontias, tratamentos endododnticos, confeccdo de restauragdes e proteses provisorias.
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Resultados similares ao nosso estudo foram encontrados. Foi demonstrado que resultados
clinicos compardveis foram alcancados com fumantes e ndo-fumantes, independente da
severidade da doenca, levando a redugdo nos IP e SS, reducdo na PS e ganho de insercao clinica
30 dias apds ao controle supragengival do biofilme. Esses resultados foram mantidos até os 180
dias avaliados no estudo. Além disso, no presente estudo a andlise dos dados mostrou que os
fumantes apresentavam menor redu¢do da porcentagem de IP comparado aos nao-fumantes (20%
e 30%, respectivamente), apesar dos dois grupos terem apresentado reducdo em relacdo ao
baseline. No caso das bolsas profundas, no presente estudo o controle supragengival levou a uma
reducdo mais discreta dos IP e SS para ambos os grupos. Em resumo, os achados clinicos
sugerem que os fumantes e os ndo-fumantes com DPIC severa podem ser beneficiados de forma
similar pelo controle supragengival do biofilme.

Em relacdo ao perfil microbiolégico ndo foi possivel chegar a mesma conclusio.
Frequentemente os estudos tem avaliado a relacdo dos pacientes fumantes e ndo-fumantes apds a
terapia periodontal com os peridontopatégenos mais comumente associados com a DPIC como
P. gingivalis, T. denticola, and T. Forsythia (Beltrami et al., 1987; Katsanoulas et al.,
1992;Hellstrom et al., 1996; Haffajee et al., 1997;Soder et al., 1999; van Winkelhoff et al., 2001;
Van der Velden et al., 2003; Gomes et al., 2008). No entanto, Shchipkova e colaboradores
(2010) realizaram um importante estudo demonstrando que o fumo poderia afetar os niveis de
diferentes géneros de microrganismo nao comumente associados com a DPIC. No presente
estudo, a avaliacdo da composicdo do biofilme subgengival de fumantes e ndo-fumantes no
baseline mostrou uma alta prevaléncia de alguns géneros como Fusobacterium and Bacteroides
(géneros associados com a DPIC); e baixos niveis de Streptococcus, Synergistetes and

Eubacterium. Esses achados confirmam que a exposicdo ao fumo pode alterar a composicao do
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biofilme subgengival ndo apenas aumentando a proporcdo dos patégenos associados a DPIC,
mas tambémalgumas espécies ndo comumente incluidas comopatdgenos periodontais tais como
o Filifactor alocis,quetem sido sugerido comoummarcador depotencial para a
doencaativa(Kumaret al., 2006; Schlafer et al., 2010) Além disso, foi possivel observar uma
reducdo dos microrganismos associados a satde, aumento daqueles associados com a DP e uma
resposta menos favordvel ao controle supragengival nos fumantes. O Gnico microrganismo que
sofreu uma reducgdo significativa nos fumantes foi o Filifactor alocis e houve um aumento nos
niveis de algumas espécies associadas a DP como o P. Endodontalis, que tem sido descrito como
uma das importantes novas espécies com associadas a DP (Kumar et al., 2003). Delima e
colaboradores (2010) demonstraram em seu estudo queP. endodontalis sofria uma reducdo nos
seus niveis subgengivais em pacientes que paravam de fumar, evidenciando a influéncia desse
microrganismo na patogénese da DP em fumantes.

De maneira geral, os resultados encontrados pelo primeiro capitulo do presente estudo
conseguiram demonstrar a intima relacdo que existe entre os ambientes supra e subgengivais
tanto nos pacientes fumantes quanto nos nao-fumantes.

Outro assunto de grande importancia abordado pelo nosso estudo foi a questio do tipo de
terapia periodontal disponivel para melhorar a resposta dos fumantes frente a DPIC. Ao longo
dos dltimos anos, muitos ensaios clinicos foram realizados num esfor¢o para determinar se seria
vantajoso alterar a terapia considerada padrido ouro para o tratamento peridontal, ou seja, RAR
dividida em sessdes 4 a 6 sessdes, para uma abordagem com tempo reduzido concentrada em
uma unica sessao (Koshy et al., 2005, Zanatta et al., 2006, Moreira et al., 2007, Del Peloso
Ribeiro et al., 2008). Esta terapia mecanica periodontal nao-cirurgica realizada por quadrante

conhecida como RAR ¢é uma modalidade de tratamento eficaz para a doenga periodontal, no
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entanto, existe a preocupagdo em relacdo a recoloniza¢do microbiana entre as sessdese ao nivel
de instrumentacdo necessdria para chegar a satde periodontal (Kinane 2005, Del Peloso Ribeiro
et al., 2008). Além disso, nosso estudo envolve pacientes fumantes, acrescentando um fator de
risco muito importante para o desenvolvimento da doenga periodontal e para uma resposta
menos favoravel ao tratamento (Ismail et al., 1983; Grossi et al., 1996; Palmer et al., 1999b). O
tabagismo € provavelmente o mais importante, fator de risco ambiental, controldvel na
periodontite (Bergstrom e Preber, 1994).Grossi e colaboradores (1995) constataram que o fumo
foi fortemente associado a perda dssea periodontal. Além disso, fumantes sdo mais suscetiveis do
que os ndo-fumantes as formas avancadas e agressivas de periodontite (Haber et al. 1994, Ketabi
& Hirsh 1997) e apresentam respostas menos favordveis aos tratamentos periodontais, incluindo
ndo-cirudrgicos, procedimentos cirdrgicos, regeneracdo e cirurgia mucogengival (al-Yahfoufi et
al., 1995; Stavropoulos et al., 2004; Darby et al., 2005). Os mecanismos pelos quais o fumo afeta
a resposta ao tratamento periodontal podem estar relacionados com a alteracdo na resposta
inflamatéria e imune que tem sido observada em fumantes e/ou pela persisténcia patdgenos
periodontais em fumantes apds o tratamento (Bostromet al., 1999; Chambrone et al., 2009;
Yilmaz et al., 2010). Neste contexto, o debridamento periodontal, modalidade de tratamento na
qual a denticdo inteira é tratada em sessdo tnica de 45 minutos, poderia ser uma boa alternativa
para o tratamento dos pacientes fumantes com a DPIC. Assim, o objetivo do presente estudo foi
avaliar os efeitos clinicos do debridamento periodontal no tratamento da DPIC em fumantes
comparado com a terapia de RAR convencional.

Nossos resultados estdo de acordo com estudos anteriores que investigaram os efeitos clinicos da
terapia periodontal ndo-cirirgica em nao fumantes (Knowles et al., 1979; Badersten et al., 1981;

1984; Hammerle et al., 1991; Haffajee et al., 1997; Del Peloso Ribeiro et al., 2008). Nao houve
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diferenca nos niveis de biofilme encontrados entre fumantes e nao fumantes, o que € consistente
com outros relatos (Kinane & Radvar 1997, Kamma et al. De 1999, Darby et al. De 2000,
Haffajee & Socransky 2001a, Apatzidou et al., 2005), o que implica que os efeitos nocivos do
tabagismo sobre a saide periodontal ndo podem ser associados somente ao acimulo de biofilme
e ma higiene oral (Bergstrom e Eliasson, 1987). O volume de fluido gengival crevicular
significativamente menor (GCF) foi encontrado para fumantes comparado aos ndo-fumantes, em
pacientes com periodontite (Kinane & Radvar 1997). Zambon e colaboradores (1996)
demonstraram por imunofluorescéncia que os fumantes abrigavam proporc¢des mais elevadas de
espécies como Tanerella Forsythia, Porphyromonas gingivalis e Actinobacillus Aggregatibacter,
alguns dos periodontopatégenos mais importantes para o estabelecimento e progressao da DPIC.
Do mesmo modo, Kamma e colaboradores (1999) compararam os perfis microbianos de
fumantes e ndo fumantes em um grupo de pacientes com periodontite agressiva utilizando
técnicas de cultura. A andlise do biofilmesubgengival revelou que uma variedade de patégenos
periodontais, incluindo 7. forsythia e P. gingivalis, foi encontrada em ndmeros
significativamente maiores e mais frequentemente nos fumantes. Apatzidou e colaboradores
(2004) avaliaram a terapia de RAR por quadrantes e a RAR de boca toda em sessdo tinica em
relacdo a freqiiéncia de cinco supostos patdgenos periodontais (Porphyromonas gingivalis,
Actinobacillus Aggregatibacter, Prevotella intermedia, Treponema denticola e Tanerella
forsythus), e mostrou que estas duas terapias foram capazes de reduzir a frequéncia destes
periodontopatégenos com nenhuma diferenca significativa entre elas. Del Peloso Ribeiro e
colaboradores (2008) compararam a terapia de RAR por quadrante com desbridamento
periodontal com ultrasom em sess@o tnica de 45 minutos para tratamento periodontite cronica

severa e mostraram uma redugdo significativa nos niveis de bactérias apOs tratamento em ambas
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as terapias. A andlise microbioldgica ndo foi capaz de demonstrar diferencas significativas entre
as diferentes terapias. Além disso, ambos os grupos apresentaram médias semelhantes de
reducdo na PS e ganho de insercdo clinica ao longo do tempo. Finalmente, nenhuma diferenca
foi observada entre os grupos com relacdo aos niveis de mediadores inflamatérios em fluido
gengival crevicular. Com este conhecimento e os nossos dados em mente, podemos sugerir que
ambas as terapias sdo capazes de alterar a microbiota de uma forma positiva e que a diferenca
encontrada entre os fumantes e ndo fumantes ndo depende do tratamento utilizado, mas depende
do habito do fumo. Houve redugdes significativas no SS e PS com ganho no nivel de inser¢dao em
todos os grupos, independente da terapia. O presente estudo demonstrou que, em fumantes com
periodontite cronica severa, o debridamento periodontal (G3) resultou em melhora clinica de
todos os parametros avaliados comparando com os dados do grupo tratado com a abordagem
tradicional, ou seja, RAR por quadrantes (G2). No entanto, quando comparamos a resposta dos
fumantes e dos ndo- fumantes, independente de modalidade terapéutica empregada, os nao-
fumantes apresentaram uma melhora significativamente maior do que os fumantes. Grossi e
colaboradores (1994,1995) demonstraram que a severidade da perda de insercdo peridontal
estava altamente relacionada com o nimero de cigarros consumidos por dia e com a duracdao do
habito de fumar, portanto a gravidade da perda dssea foi positivamente relacionada com a
experiéncia de fumar. Neste trabalho, todos os pacientes tinham o hédbito de fumar ha pelo menos
10 anos e fumavam no minimo 20 cigarros por dia. Outro fator relevante sobre os fumantes € a
supressdo de sinais clinicos de inflamacdo gengival, como indicado pelo baixo indice de SS
(Preber & Bergstrom 1985). Além disso, Darbye colaboradores (2000) analisaram a condic¢ao
periodontal em pacientes com periodontite cronica e pacientes com periodontite agressiva

generalizadas, e descobriram que os fumantes, em ambos os grupos de doengas exibiam indices
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de sangramento significativamente mais baixos do que os ndo fumantes.
Em nossos dados, esses indices em fumantes foram semelhantes aos nao-fumantes, indo contra
as obras anteriores. Uma hipdtese possivel para estes dados € que neste trabalho foi utilizado o
sangramento a sondagem (sangramento do fundo da bolsa periodontal) apenas para andlise ao
invés do indice gengival, que indica o sangramento da margem de gengival apenas. Portanto, a
partir dos resultados do presente estudo podemos sugerir que ambas as terapias foram capazes de
alterar de maneira positiva os parametros clinicos nos pacientes fumantes e nos nao-fumantes
alcancando o objetivo maior da terapia periodontal que é restabelecer a saide periodontal. No
entanto, os fumantes apresentaram resultados menos favordveis do que os ndo-fumantes,
provavelmente, devido a influénciado fumo na resposta inflamatéria e imune e no perfil
microbioldgico dos pacientes. Nesse estudo, foram avaliados apenas os achados clinicos, mais
estudos imunoldgicos e microbioldgicos sdo necessdrios para tentar esclarecer melhor o

mecanismo de influéncia do fumo na doenga periodontal.
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CONCLUSAO

1) Terapia supragengival apresentou resultados clinicos similares para fumantes e ndo-
fumantes.

2) Perfil microbioldgico subgengival dos fumantes € diferente dos ndao-fumantes.

3) Independente da terapia subgengival empregada os fumantes resposdem de forma inferior

comparado aos nao-fumantes.

59



REFERENCIAS

1. Aleo JJ, De Renzis FA, Farber PA, Varboncoeur AP. The presence and biologic activity
of cementum-bound endotoxin. J Periodontol.1974 Sep;45:672-5.

2. al-Yahfoufi Z, Mombelli A, Wicki A, Lang NP. The effect of plaque control in subjects
with shallow pockets and high prevalence of periodontal pathogens. J Clin Periodontol
1995;22:78-84.

3. Apatzidou DA, Kinane DF. Quadrant root planing versus same-day full-mouth root
planing. I. Clinical findings. J Clin Periodontol.2004 Feb;31:132-40.

4. Apatzidou DA, Riggio MP, Kinane DF. Impact of smoking on the clinical,
microbiological and immunological parameters of adult patients with periodontitis. J Clin
Periodontol 2005;32:973-983.

5. Apatzidou DA, Riggio MP, Kinane DF: Quadrant root planing versus same-day full-
mouth root planing II. Microbiological findings. J Clin Periodontol 2004; 31: 141-148.

6. Axelsson P, Nystrom B, Lindhe J. The long-term effect of a plaque control program on
tooth mortality, caries and periodontal disease in adults. Results after 30 years of
maintenance. J Clin Periodontol 2004;31:749-757.

7. Badersten A, Nilveus R, Egelberg J. Effect of nonsurgical periodontal therapy. III. Single
versus repeated instrumentation. J Clin Periodontol 1984, 11: 114—124.

8. Badersten A., Nilveus R, Egelberg J. Effect of nonsurgical periodontal therapy therapy. 1.

Moderately advanced periodontitis. J Clin Periodontol 1981, 8: 57-72.

60


http://www.ncbi.nlm.nih.gov/pubmed?term=Aleo%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=4529435
http://www.ncbi.nlm.nih.gov/pubmed?term=De%20Renzis%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=4529435
http://www.ncbi.nlm.nih.gov/pubmed?term=Farber%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=4529435
http://www.ncbi.nlm.nih.gov/pubmed?term=Varboncoeur%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=4529435
http://www.ncbi.nlm.nih.gov/pubmed/4529435
http://www.ncbi.nlm.nih.gov/pubmed?term=Apatzidou%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=15016039
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinane%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=15016039
http://www.ncbi.nlm.nih.gov/pubmed/15016039

10.

11.

12.

13.

14.

15.

16.

17.

18.

Beltrami M, Bickel M, Baehni PC. The effect of supragingival plaque control on the
composition of the subgingival microflora in human periodontitis. J Clin Periodontol
1987;14:161-164.

Benowitz NL. Pharmacology of nicotine: addiction and therapeutics. Ann Rev Pharmacol
Toxicol 1996, 36:597-613.

Bergstrom J & Eliasson S. Cigarette smoking and alveolar bone height in subjects with a
high standard of oral hygiene. J Clin Periodontol 1987, 14: 466—469.

Bergstrom J, Preber H. Tobacco use as a risk factor. J Periodontol. 1994, 65:545-50.
Bergstrom J. Periodontitis and smoking: an evidence-based appraisal. J Evid Based Dent
Pract2006;6:33-41.

Bostrom L, Bergstrom J, Dahlen G, Linder LE. Smoking and subgingival microflora in
periodontal disease. J Clin Periodontol 2001;28:212-219.

Bostrom L, Linder LE, Bergstréom J. Smoking and crevicular fluid levels of IL-6 and
TNF-alpha in periodontal disease. J Clin Periodontol 1999;26:352-357.

Busslinger A, Lampe K, Beuchat M, Lehmann B. A comparative in vitro study of a
magnetostrictive and a piezoelectric ultrasonic scaling instrument. J Clin
Periodontol.2001 Jul;28(7):642-9.

Cadosch J, Zimmermann U, Ruppert M, Guindy J, Case D, Zappa U. Root surface
debridement and endotoxin removal.J Periodontal Res.2003Jun;38:229-36.

Casarin RC, Ribeiro Edel P, Ribeiro FV, Nociti FH Jr, Sallum AW, Sallum EA, Casati
MZ. Influence of anatomic features on the effectiveness of enamel matrix derivative
proteins in the treatment of proximal Class II furcation involvements. Quintessence

Int.2009 Oct;40:753-61.

61


http://www.ncbi.nlm.nih.gov/pubmed?term=Busslinger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11422585
http://www.ncbi.nlm.nih.gov/pubmed?term=Lampe%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11422585
http://www.ncbi.nlm.nih.gov/pubmed?term=Beuchat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11422585
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehmann%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11422585
http://www.ncbi.nlm.nih.gov/pubmed/11422585
http://www.ncbi.nlm.nih.gov/pubmed/11422585
http://www.ncbi.nlm.nih.gov/pubmed?term=Cadosch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=Zimmermann%20U%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=Ruppert%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=Guindy%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=Case%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=Zappa%20U%5BAuthor%5D&cauthor=true&cauthor_uid=12753358
http://www.ncbi.nlm.nih.gov/pubmed?term=cadosh%202003%20
http://www.ncbi.nlm.nih.gov/pubmed?term=Casarin%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro%20Edel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Ribeiro%20FV%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Nociti%20FH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Sallum%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Sallum%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Casati%20MZ%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed?term=Casati%20MZ%5BAuthor%5D&cauthor=true&cauthor_uid=19862402
http://www.ncbi.nlm.nih.gov/pubmed/19862402
http://www.ncbi.nlm.nih.gov/pubmed/19862402

19.

20.

21.

22.

23.

24.

25.

26.

Chambrone L, Chambrone D, Pustiglioni FE, Chambrone LA, Lima LA. The influence of
tobacco smoking on the outcomes achieved by root-coverage procedures: a systematic
review. J Am Dent Assoc 2009;140:294-306.

Cugini MA, Haffajee AD, Smith C, Kent RL Jr., Socransky SS. The effect of scaling and
root planning on the clinical and microbiological parameters of periodontal diseases: 12-
month results. J Clin Periodontol 2000;27:30-36.

Dahlén G, Lindhe J, Sato K, Hamamura H, Okamoto H. The effect of supragingival
plaque control on the subgingival microbiota in subjects with periodontal disease. J Clin
Periodontol 1992;19:802-809.

Darby IB, Hodge PJ, Riggio MP,Kinane DF.Clinical and microbiological effect of
scaling and root planing in smoker and non-smoker chronic and aggressive periodontitis
patients. J Clin Periodontol 2005;32:200-206.

Darby IB, Hodge PJ, Rigio MP, Kinane DF. Microbial comparison of smoker and non-
smoker adult and early-onset periodontitis patients by polymerase chain reaction. J Clin
Periodontol 2000;27:417-424.

Darby IB, Mooney J, Kinane DF. Changes in subgingival microflora and humoral
immune response following periodontal therapy. J Clin Periodontol 2001, 28: 796—-805.
Del Peloso Ribeiro E, Bittencourt S, Sallum EA, Nociti FH Jr., Gongalves RB, Casati
MZ. Periodontal debridement as a therapeutic approach for severe chronic periodontitis: a
clinical, microbiological and immunological study. J Clin Periodontol 2008; 35: 789—
798.

Delima SL, McBride RK, Preshaw PM, Heasman PA, Kumar PS. Response of

subgingival bacteria to smoking cessation. J Clin Microbiol 2010;48:2344-2349.

62



27.

28.

29.

30.

31.

32.

33.

Doungudomdacha S, Rawlinson A, Walsh TF, Douglas CW. Effect of non-surgical
periodontal treatment on clinical parameters and the numbers of Porphyromonas

gingivalis, Prevotella intermedia and Actinobacillus actinomycetemcomitans at adult

periodontitis sites. J Clin Periodontol 2001;28:437-445.

Drisko CH. The use of locally-delivered doxycycline in the treatment of periodontitis.
Clinical results. J Clin Periodontol. 1998; 25:947-952.

Gomes SC, Nonnenmacher C, Susin C, Oppermann RV, Mutters R, Marcantonio RAC.
The effect of supragingival plaque-control regimen on the subgingival microbiota in
smokers and never-smokers: Evaluation by real-time polymerase chain reaction. J
Periodontol 2008,79:2297-2304.

Gomes SC, Piccinin FB, Susin C, Oppermann RV, Marcantonio RA. Effect of
supragingival plaque control in smokers and never-smokers: 6-month evaluation of
patients with periodontitis. J Periodontol 2007;78:1515-1521.

Gongalves PF, Gurgel BC, Pimentel SP, Sallum EA, Sallum AW, Casati MZ, Nociti FH
Jr. Effect of two different approaches for root decontamination on new cementum
formation following guided tissue regeneration: a histomorphometric study in dogs. J
Periodontal Res 2006, 41: 535-540.

Grossi SG, Genco R.J, Machtei EE, Ho AW, Koch G, Dunford R, Zambon JJ, Hausmann
E. Assessment of risk for periodontal disease. II. Risk indicators for alveolar bone loss. J
Periodontol 1995, 66: 23-29.

Grossi SG, Skrepcinski FB, DeCaro T, Zambom JJ, Cummins D, Genco RJ. Response to

periodontal therapy in diabetics and smokers. J Periodontol 1996, 67:1094-1102.

63



34.

35.

36.

37.

38.

39.

40.

41.

42.

43

Grossi SG, Zambon J, Machtei EE, Schifferle R, Andreana S, Genco RJ, Cummins D,
Harrap G. Effects of smoking and smoking cessation on healing after mechanical
periodontal therapy. J Am Dent Assoc 1997;128:599-607.

Haber J. Cigarette smoking: a major risk factor for periodontitis. Compend Contin Educ
Dent 1994, 15:1002-1008.

Haffajee A, Socransky SS. Relationship of cigarette smoking to the subgingival
microbiota. J Clin Periodontol 2001;28:377-388.

Haffajee AD & Socransky SS. Relationship of cigarette smoking to attachment level
profiles. J Clin Periodontol 2001, 28: 283-295.

Haffajee AD, Cugini MA, Dibart S, Smith C, Kent Jr. RL, Socransky SS. The effect of
SRP on the clinicaland microbiological parameters of periodontal diseases. J Clin
Periodontol 1997, 24: 324-334.

Hallmon WW, Rees TD. Local anti-infective therapy: mechanical and physical
approaches. A systematic review. Ann Periodontol.2003 Dec;8:99-114.

Hammerle CH, Joss A, Lang NP. Short-term effects of initial periodontal therapy
(hygienic phase). J Clin Periodontol 1991, 18: 233-2309.

Harber J. Cigarette smoking: a major risk factor for periodontitis. Compend Contin Educ
Dent 1994, 15: 1002-1008.

Hatfield CG, Baumhammers A. Cytotoxic effects of periodontally involved surfaces of

human teeth. Arch Oral Biol.1971 Apr;16:465-8.

. Heasman L, Stacey F, Preshaw PM, McCracken GI, Hepburn S, Heasman PA. The effect

of smoking on periodontal treatment response: a review of clinical evidence. J Clin

Periodontol.2006 Apr;33:241-53.

64


http://www.ncbi.nlm.nih.gov/pubmed?term=Hallmon%20WW%5BAuthor%5D&cauthor=true&cauthor_uid=14971251
http://www.ncbi.nlm.nih.gov/pubmed?term=Rees%20TD%5BAuthor%5D&cauthor=true&cauthor_uid=14971251
http://www.ncbi.nlm.nih.gov/pubmed?term=hallmon%20and%20rees%202003
http://www.ncbi.nlm.nih.gov/pubmed?term=Hatfield%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=5281216
http://www.ncbi.nlm.nih.gov/pubmed?term=Baumhammers%20A%5BAuthor%5D&cauthor=true&cauthor_uid=5281216
http://www.ncbi.nlm.nih.gov/pubmed?term=hatfield%20and%20baumhammers%2C%201971
http://www.ncbi.nlm.nih.gov/pubmed?term=Heasman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed?term=Stacey%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed?term=Preshaw%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed?term=McCracken%20GI%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed?term=Hepburn%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed?term=Heasman%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=16553633
http://www.ncbi.nlm.nih.gov/pubmed/16553633
http://www.ncbi.nlm.nih.gov/pubmed/16553633

44.

45.

46.

47.

48.

49.

50.

51.

Hellstrom MK, Ramberg P, Krok L, Lindhe J. The effect of supragingival plaque control
on the subgingival microflora in human periodontitis. J Clin Periodontol 1996;23:934-
940.

Hughes FJ & Smales FC. Immunohistochemical investigation of the presence and
distribution of cementum-associated lipopolysaccharides in periodontal disease. J
Periodontal Res 1986, 2:660-667.

Ioannou I, Dimitriadis N, Papadimitriou K, Sakellari D, Vouros I, Konstantinidis A.
Hand instrumentation versus ultrasonic debridement in the treatment of chronic
periodontitis: a randomized clinical and microbiological trial.J Clin Periodontol.2009
Feb;36:132-41.

Ismail AI, Bert BA, Ekland SA. Epidemiologic patterns of smoking and periodontal
disease in the United State. ] Am Dent Assoc 1983, 106:617-621.

Jin L, Wong KY, Leung WK, Corbet EF. Comparison of treatment response patterns
following scaling and root planing in smokers and non-smokers with untreated adult
periodontitis. J Clin Dent 2000;11:35-41.

Kaldahl WB, Johnson GK, Patil K, Kalkwarf KL. Levels of cigarette consumption and
response to periodontal therapy. J Periodontol 1996, 67: 675-681.

Kaldahl WB, Kalkwarf KL, Patil KD. A review of longitudinal studies that compared
periodontal therapies. J Periodontol 1993, 64:243-253.

Kamma JJ, Nakou M, Baehni PC. Clinical and microbiological characteristics of smokers

with early onset periodontitis. J Periodontal Res 1999, 34: 25-33.

65


http://www.ncbi.nlm.nih.gov/pubmed?term=Ioannou%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Dimitriadis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Papadimitriou%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Sakellari%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Vouros%20I%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Konstantinidis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19207889
http://www.ncbi.nlm.nih.gov/pubmed?term=Ioannou%202009%20and%20periodontal%20disease

52.

53.

54.

55.

56.

57.

38.

59.

60.

Katsanoulas T, Renee” I, Attstrom R. The effect of supragingival plaque control on the
composition of subgingival flora in periodontal pockets. J Clin Periodontol 1992;19:760-

765.

Ketabi M, Hirsch RS. The effects of local anesthetic containing adrenaline on gingival
blood flow in smokers and non-smokers. J Clin Periodontol 1997,24:888-892

Kho P, Smales FC, Hardie JM. The effect of supragingival plaque control on the
subgingival microflora. J Clin Periodontol 1985;12:676-686.

Kinane DF & Radvar M. The effect of smoking on mechanical and antimicrobial
periodontal therapy. J Periodontol 1997, 68:467—472.

Kinane DF. Single-visit, full-mouth ultrasonic debridement: a paradigm shift in
periodontal therapy? J Clin Periodontol 2005, 32: 732-733.

Knowles JW, Burgett FG, Nissle RR, Shick RA, Morrison EC, Ramfjord SP. Results of
periodontal treatment related to pocket depth and attachment level. Eight years. J
Periodontol 1979, 50:225-233.

Koshy G, Kawashima Y, Kiji M, Nitta H, Umeda M, Nagasawa T, Ishikawa I. Effects of
single-visit ~ full-mouth ultrasonic debridement versus quadrant-wiseultrasonic
debridement. J Clin Periodontol 2005, 32:734-743.

Kumar PS, Griffen AL, Barton JA, Paster BJ, Moeschberger ML, Leys EJ. New bacterial
species associated with chronic periodontitis. J Dent Res 2003;82:338-344.

Kumar PS, Leys EJ, Bryk JM, Martinez FJ, Moeschberger ML, Griffen AL. Changes in
periodontal health status are associated with bacterial community shifts as assessed by

quantitative 16S cloning and sequencing. J Clin Microbiol 2006;44:3665-3673

66



61.

62.

63.

64.

65.

66.

67.

68.

Listgarten MA, Mayo HE, Tremblay R. Development of dental plaque on epoxy resin
crowns in man. A light and electronic microscopic study. J Periodontol 1975;46:10-26.
McNabb H, Mombelli A, Lang NP. Supragingival cleaning 3 times a week. The
microbiological effects in moderately deep pockets. J Clin Periodontol 1992; 19:348-356.
Moore J, Wilson M, Kieser JB. The distribution of bacterial lipopolysaccharide
(endotoxin) in relation to periodontally involved root surfaces. J Clin Periodontol 1986,
13:748-751.

Moreira RM, Feres-Filho EJ. Comparison between full-mouth scaling and root planning
and quadrant-wise basic therapy of aggressive periodontitis: 6-month clinical results. J
Periodontol. 2007, 78:1683-1688.

Nogueira Moreira AN, Davila GL, Bianchini H, Alonso C, Piovano S. Effect of
supragingival plaque control on subgingival microflora and gingivo-periodontal tissues.
Acta Odontol Latinoam 2000;13:73-86.

Nyman S, Sahed G, Ericsson I, Gottlow J, Karring T. Role of ‘‘diseased’’ root cementum
in healing following treatment of periodontal disease. An experimental study in the dog. J
Periodontal Res 1986, 21: 496-503.

Nyman S, Westfelt E, Sahed G, Karring, T. Role of ‘‘diseased’ root cementum in
healing following treatment of periodontal disease. A clinical study. J Clin Periodontol
1988, 15:464—468.

Page RC, Offenbacher S, Schroeder HE, Seymour GJ, Kornman KS. Advances in the
pethogenesis of periodontitis: summary of developments, clinical implications and future

directions. Periodontol 2000 1997; 14:216-248.

67



69.

70.

71.

72.

73.

74.

75.

76.

7.

Palmer RM, Matthews JP, Wilson RF. Non-surgical periodontal treatment with and
without adjunctive metronidazole in smokers and non-smokers. J Clin Periodontol 1999b,
26:158-163.

Palmer RM, Scott DA, Meekin TN, Poston RN, Odell EW, Wilson RF. Potential
mechanism of susceptibility to periodontitis in tobacco smokers. J Periodont Res 1999a,
34:363-369.

Palmer RM. Effect of smoking in periodontal disease. In: Palmer RM. Tobacco smoking
and oral health, occasional paper 6. UK: Health Education Authority, 1978:4-8.

Pitzer JE, Del Zoppo GJ, Schmid-Schonbein GW. Neutrophil activation in smokers.
Biorheology 1996, 33:45-48.

Powell JT. Vascular damage from smoking: disease mechanisms at the arterial wall. Vasc
Med 1998; 3:21-28.

Preber H, Bergstrom J. Occurrence of gingival bleeding in smoker and non-smoker
patients. Acta Odontol Scand 1985;43:315-320.

Preber H, Linder L, Bergstrom J. Periodontal healing and periopathogenic microflora in
smokers and non-smokers. J Clin Periodontol 1995;22:946-952.

Preshaw PM, Lauffart B, Zak E, Jeffcoat MK, Barton I, Heasman PA. Progression and
treatment of chronic adult periodontitis. J Periodontol 1999;70:1209-1220.

Renvert S, Dahlén G, Wikstrom M. The clinical and microbiological effects of non-
surgical periodontal therapy in smokers and non-smokers. J Clin Periodontol

1998;25:153-157.

68



78.

79.

80.

81.

82.

83.

84.

85.

86.

Ribeiro Edel P, Bittencourt S, Nociti-Junior FH, Sallum EA, Sallum AW, Casati MZ.
The effect of one session of supragingival plaque control on clinical and biochemical
parameters of chronic periodontitis. J Appl Oral Sci 2005;13:275-279.

Ritz L, Hefti AF, Rateitschak KH. An in vitro investigation on the loss of root substance
in scaling with various instruments. J Clin Periodontol.1991;18:643-7.

Salvi GE, Ramseier CA, Kandylaki M, Sigrist L, Awedowa E, Lang NP. Experimental
gingivitis in cigarette smokers: A clinical and microbiological study. J Clin Periodontol
2005;32:441-447.

Schlafer S, Riep B, Griffen AL, Petrich A, Hiibner J, Berning M, Friedmann A, Gobel
UB, Moter A. Filifactor alocis-involvement in periodontal biofilms. BMC Microbiol
2010;1:10-66.

Schmidlin PR, Beuchat M, Busslinger A, Lehmann B, Lutz F.Tooth substance loss
resulting from mechanical, sonic and ultrasonic root instrumentation assessed by liquid
scintillation. J Clin Periodontol.2001;28:1058-66.

Shchipkova AY, Nagaraja HN, Kumar PS. Subgingival microbial profiles of smokers
with periodontitis. J Dent Res 2010;89:1247-1253.

Shiloah J, Patters MR, Waring MB. The prevalence of pathogenic periodontal microflora
in healthy young adult smokers. J Periodontol 2000;71:562-567.

Smulow JB, Turesky SS, Hill RG. The effect of supragingival plaque removal on
anaerobic bacteria in deep periodontal pockets. J] Am Dent Assoc 1983;107: 737-742.
Soder B. Neutrophil elastase activity, levels of prostaglandin E2, and matrix
metalloproteinase-8 in refractory periodontitis sites in smokers and non-smokers. Acta

Odontol Scand 1999;57:77-82.

69


http://www.ncbi.nlm.nih.gov/pubmed?term=Ritz%20L%5BAuthor%5D&cauthor=true&cauthor_uid=1960232
http://www.ncbi.nlm.nih.gov/pubmed?term=Hefti%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=1960232
http://www.ncbi.nlm.nih.gov/pubmed?term=Rateitschak%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=1960232
http://www.ncbi.nlm.nih.gov/pubmed?term=ritz%2C%201991%20and%20ultrasonic%20devices
http://www.ncbi.nlm.nih.gov/pubmed?term=Schmidlin%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=11686828
http://www.ncbi.nlm.nih.gov/pubmed?term=Beuchat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11686828
http://www.ncbi.nlm.nih.gov/pubmed?term=Busslinger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11686828
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehmann%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11686828
http://www.ncbi.nlm.nih.gov/pubmed?term=Lutz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=11686828
http://www.ncbi.nlm.nih.gov/pubmed?term=Schimidlin%202001%20and%20ultrasonic%20devices

87.

88.

89.

90.

91.

92.

93.

94.

95.

Stavropoulos A, Mardas N, Herrero F, Karring T. Smoking affects the outcome of guided
tissue regeneration with bioresorbable membranes: a retrospective analysis of intrabony
defects. J Clin Periodontol 2004;31:945-950.

Stoltenberg JL, Osborn JB, Pihlstrom BL, et al. Association between cigarette smoking,
bacterial pathogens, and periodontal status. J Periodontol 1993;64: 1225-1230.

ten Napel JH, Theilade J, Matsson L, Attstro'm R. Ultrastructure of developing
subgingival plaque in beagle dogs. J Clin Periodontol 1985;12:507-524.

Tunkel J, Heinecke A, Flemmig TF. A systematic review of efficacy of machine-driven
and manual subgingival debridement in the treatment of chronic periodontitis. J Clin
Periodontol.2002;29 Suppl 3:72-81; discussion 90-1.

Van der Velden U, Varoufaki A, Hutter JW, Xu L, Timmerman MF, Van Winkelhoff AJ,
Loos BG. Effect of smoking and periodontal treatment on the subgingival microflora. J
Clin Periodontol 2003;30:603-610.

Van der Weijden GA, Timmerman MF. A systematic review on the clinical efficacy of
subgingival debridement in the treatment of chronic periodontitis. J Clin
Periodontol.2002;29 Suppl 3:55-71; discussion 90-1.

van Winkelhoff AJ, Bosch-Tijhof CJ, Winkel EG, van der Reijden WA. Smoking affects
the subgingival microflorain periodontitis. J Periodontol 2001;72:666-671.

van Winkelhoff AJ, Bosch-Tijhof CJ, Winkel EG, van der Reijden WA. Smoking affects

the subgingival microflora in periodontitis. J Periodontol 2001;72:666-671.

Waerhaug J. Healing of the dento-epithelial junction following subgingival plaque

control. II. As observed on extracted teeth. J Periodontol. 1978; 49: 119-134.

70


http://www.ncbi.nlm.nih.gov/pubmed?term=Tunkel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12787208
http://www.ncbi.nlm.nih.gov/pubmed?term=Heinecke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12787208
http://www.ncbi.nlm.nih.gov/pubmed?term=Flemmig%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=12787208
http://www.ncbi.nlm.nih.gov/pubmed/12787208
http://www.ncbi.nlm.nih.gov/pubmed/12787208
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20der%20Weijden%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=12787207
http://www.ncbi.nlm.nih.gov/pubmed?term=Timmerman%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=12787207
http://www.ncbi.nlm.nih.gov/pubmed/12787207
http://www.ncbi.nlm.nih.gov/pubmed/12787207

96. Weidlich P, Souza MAL, Oppermann RV. Evaluation of the dentogingival area during

early plaque formation. J Periodontol 2001;72:901-910.

97. Wendell KJ, Stein SH. Regulation of cytokine production in human gingival fibroblasts
following treatment with nicotine and lipopolysaccharide. J Periodontol. 2001; 72:1038-
44.

98. Wennstrom JL, Tomasi C, Bertelle A, Dellasega E. Full- mouth ultrassonic debridement
versus quadrant scaling and root planning as an initial approach in the treatment of
chronic periodontitis. J Clin Periodontol. 2005; 32: 851-859.

99. Westfelt E, Rylander H, Dahlén G, Lindhe J. The effect of supragingival plaque control
on the progression of advanced periodontal disease. J Clin Periodontol 1998;25:536-541.

100. Ximénez-Fyvie LA, Haffajee AD, Socransky SS. Comparison of the microbiota
of supra and subgingival plaque in health and periodontitis. J Clin Periodontol
2000;27:648-657.

101. Ximenez-Fyvie LA, Haffajee AD, Thompson M, Torreyap G, Socransky SS. The
effect of repeated professional supragingival plaque control on the composition of supra-
and subgingival microbiota. J Clin Periodontol 2000;27:637-647.

102. Yilmaz S, Cakar G, Ipci SD, Kuru B, Yildirim B. Regenerative treatment with
platelet-rich plasma combined with a bovine-derived xenograft in smokers and non-
smokers: 12-month clinical and radiographic results. J Clin Periodontol 2010;37:80-87.

103. Zambon JJ, Grossi SG, Machtei EE, Ho A W, Dunford R, Genco RJ. Cigarette
smoking increases the risk for subgingival infection with periodontal pathogens. J

Periodontol 1996, 67: 1050-1054.

71



104. Zanatta GM, Bittencourt S, Nociti FH Jr., Sallum EA, Sallum AW, Casati MZ.
Periodontal debridement with povidone-iodine in periodontal treatment short-term

clinical and biochemical observations. J Periodontol 2006, 77: 498-505.

72



ANEXO 1

J Oral Microbiol.2012;4. doi: 10.3402/jom.v410.8640. Epub 2012 Jan 5.

Impact of supragingival therapy on subgingival microbial profile in smokers
versus hon-smokers with severe chronic periodontitis.

Meulman T, Casarin RC, Peruzzo DC, Giorgetti AP, Barbagallo A, Casati MZ, Sallum EA,
Gongalves RB, Nociti FH Jr.

Source: Department of Prosthodontics and Periodontics, Piracicaba Dental School,
State University of Campinas, Piracicaba, Brazil.

Abstract

BACKGROUND:

The aim of this study was to assess subgingival microbiological changes in smokers versus non-
smokers presenting severe chronic periodontitis after supragingival periodontal therapy (ST).

METHODS:

Non-smokers (n=10) and smokers (n=10) presenting at least nine teeth with probing pocket
depth (PPD) (=5 mm), bleeding on probing (BoP), and no history of periodontal treatment in the
last 6 months were selected. Clinical parameters assessed were plaque index (PI), BoP, PPD,
relative gingival margin position (rGMP) and relative clinical attachment level (rCAL).
Subgingival biofilm was collected before and 21 days after ST. DNA was extracted and the 16S
rRNA gene was amplified with the universal primer pair, 27F and 1492R. Amplified genes were
cloned, sequenced, and identified by comparison with known 16S rRNA sequences. Statistical
analysis was performed by Student's t and Chi-Square tests (0=5%).

RESULTS:

Clinically, ST promoted a significant reduction in PI and PPD, and gain of rCAL for both
groups, with no significant intergroup difference. Microbiologically, at baseline, data analysis
demonstrated that smokers harbored a higher proportion of Porphyromonas endodontalis,
Bacteroidetes sp., Fusobacterium sp. and Tannerella forsythia and a lower number of cultivated
phylotypes (p<0.05). Furthermore, non-smokers featured significant reductions in key
phylotypes associated with periodontitis, whereas smokers presented more modest changes.

CONCLUSION:
Within the limits of the present study, ST promoted comparable clinical improvements in
smokers and non-smokers with severe chronic periodontitis. However, in smokers, ST only

slightly affected the subgingival biofilm biodiversity, as compared with non-smokers.
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