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ABSTRACT

Objective
The aim of this study was to evaluate the prevalence of peri-implant mucositis, as well as hygiene care around implants and the correlation 
between keratinized gingiva and probing depth around implants.

Methods
The study consisted of 107 dental implants of 24 patients treated at Faculdade São Leopoldo Mandic who were evaluated for the presence of 
bleeding, presence of keratinized gingiva and  implant placement time. Moreover, demographic data and oral hygiene methods used in the 
area of implants were obtained.

Results
The prevalence of mucositis in this population was 81.31% of the implants. The average percentage of bleeding score was 29.91%. Of the 107 
implants, 52.34% had keratinized tissue. Regarding the use of interproximal tooth cleaning, 43% of patients used dental floss, 26.71% used 
interdental brush and 20.56% used single brush. It was observed only a weak negative correlation between marginal bleeding and presence 
of keratinized tissue (p <0.001, r = -0.27).

Conclusion
It can be observed a high prevalence of mucositis around the implants, which highlights the need for professionals’ greater awareness about  
oral hygiene guidance and  health promotion encouragement in patients receiving dental implant rehabilitation, as well as more studies to 
investigate the real role of keratinized tissue around implants.

Indexing terms: Dental implantation. Mucositis. Toothbrushing.

RESUMO

Objetivo
O objetivo desse estudo foi avaliar a prevalência de mucosite, bem como os cuidados de higiene bucal ao redor de implantes e a correlação 
entre a faixa de gengiva queratinizado e a profundidade de sondagem nos implantes.

Métodos
Foram avaliados 107 implantes dentários de 24 pacientes em atendimento na Faculdade de Odontologia São Leopoldo Mandic. Os implantes 
foram avaliados em relação à presença de sangramento, tecido queratinizado e tempo de instalação dos implantes. Além disso, foram obtidos 
dos voluntários, os dados demográficos, bem como informações sobre os cuidados e métodos de higienização utilizados na região dos 
implantes.

Resultados
A prevalência de mucosite foi de 81,31% dos implantes. A média de porcentagem de sangramento obtida foi de 29,91%. Dos 107 implantes, 
em 52,34% havia presença de tecido queratinizado. Quanto ao uso de métodos auxiliares para controle de biofilme, 43% dos pacientes 
utilizavam fio dental, 26,71% utilizavam escova interdental e 20,56% utilizavam escova unitufo. Foi observada apenas uma fraca correlação 
negativa entre sangramento marginal e presença de tecido queratinizado (p< 0,001, r= -0,27).

Conclusão
Pode-se observar uma alta prevalência de mucosite ao redor dos implantes, o que evidencia a necessidade de uma maior conscientização dos 
profissionais quanto à orientação de higiene bucal e incentivo à promoção de saúde em pacientes que recebem reabilitação com implantes 
dentais, bem como mais estudos investigando o real papel do tecido queratinizado ao redor dos implantes.

Termos de indexação: Implantação dentária. Mucosite. Escovação dentária. 
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INTRODUCTION

Peri-implant mucositis is a reversible inflammation, 
limited only to the soft tissues around the implant1 and 
it is caused by dental biofilm accumulation2-3. Soft tissue 
arrangement around the implants seems to be identical to 
that around the teeth4, but it is not. Mucositis is similar 
to gingivitis, although it has a more intense immune-
inflammatory response.

Given the prevalence of mucositis, Zitzmann & 
Berglundh5 and Rinkee et al.6 have found its percentage to 
range from 39.4 to 80.0% in patients undergoing dental 
implants, while Marrone et al.7 have observed a prevalence 
of 31.0% of mucositis in patients rehabilitated with 
implants. In 2015, Derks & Tomasi8 conducted a systematic 
review reporting percentage 19-65%, with average 
values of 42.9% for meta-analysis of studies. These often 
asymptomatic diseases present slow development and their 
late resolution can normally be  quite complex and end up 
in doubtful prognosis9. The progression of mucositis can 
develop into a peri-implantitis, in which the inflammation 
extends progressively and rapidly through the peri-implant 
tissues, since they present less efficient defense mechanisms 
than periodontal tissues10. This deficiency is largely due to 
lack of the periodontal ligament and a reduced number of 
fibroblasts and blood vessels11. Moreover, the soft tissue 
sealing, which typically consists of a narrow strip of circular 
fibers holding the tissues around the implants6, when 
exposed to bacterial attack causes loosening of this sealing 
likely resulting in peri-implant infection and then leading 
to the apical migration of the epithelium below the bone-
interface implant7. 

Some studies have examined the relationship 
between the need and/or the extent of keratinized tissue 
and the peri-implant tissue health. Most of the studies 
stated that there is the need for some adequate keratinized 
tissue range in order to optimize  health maintenance   
around the implants. Recent studies have shown that 
despite good oral hygiene and periodontal maintenance 
therapy, implants with less than 2 mm keratinized tissue 
in the peri-implant region were significantly more prone to 
bleeding and exhibited a greater radiographic bone loss as 
well as higher labial soft tissue recession12-13.

Brito et al.14 have  performed a systematic review 
of the importance of keratinized tissue concerning the 
maintenance of peri-implant health and the study has 
shown  that patients without keratinized tissue presented 
better clinical outcomes when surgery was performed 

to increase this tissue. Surgeries  such as to increase 
keratinized tissue may be indicated in the following cases: 
presence of inflammation sites, pain during brushing, 
recession sites  and attachment loss, patients presenting  
higher periodontitis risk  and  poor oral hygiene patients13.

Peri-implantitis can be an unpredictable15 
leading, ultimately, to implant loss (5-11%)16. Clinical 
important features such as early diagnosis of peri-implant 
mucositis and effective treatment are essential17. For a 
successful implant-supported treatment, the presence of 
healthy gingival tissue around the implants is of utmost 
importance. Other factors such as good biofilm control, 
patient's involvement, maintenance and commitment 
with their dental appointments and the good quality of 
restorations are great contributors for successful peri-
implant health18-19. 

Therefore, it is essential to establish a clinical 
hygiene protocol for the different possibilities of implant-
supported rehabilitation and the clear need for early  
diagnosis of mucositis.

The aim of this study was to evaluate the prevalence 
of mucositis, as well as hygiene around implants in a 
sample of patients from Faculdade São Leopoldo Mandic.

METHODS

This study was approved by the Ethics Committee 
of the Faculdade São Leopoldo Mandic under the protocol 
number 2012/0100.

The study target population consisted of 24 
randomly chosen patients, who presented with 107 
osseointegrated dental implants and were aged from 20 to 
70 years. These patients were assisted at the Undergraduate 
and Graduate clinics of São Leopoldo Mandic. The exclusion 
criteria as follows:  patients who did not sign the  free and 
informed consent, smokers, diabetic patients, those who  
did not have  previous radiographs and those who had 
undergone surgery  in less than 12 months.

For these selected patients, the clinical examination 
consisted of Colorvue® (Hu-Friedy® - Chicago - IL) periodontal 
probe plastic resin use in order to   diagnose bleeding around 
osseointegrated implants The survey was carried out by 
single calibrated examiner, on four surfaces per implant. The 
following data was recorded in each patient’s medical report: 

a) clinical history and demographics;
b) presence or absence of bleeding in the peri-

implant margin, according to Bleeding Index probing by 
Ainamo & Bay20, in which the mean bleeding percentage 
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Regarding the use of auxiliary mechanical methods 
of biofilm control in implants, 43% of patients used dental 
floss, 26.71% for interdental brush and 20.56% made use 

of a single-tufted brush. Of the 107 patients, 9.07% did 
not use any auxiliary method and 17% associated more 
than one oral hygiene technique (Table 2).

RESULTS

Of the 24 patients, 10 were  female and 14 male, 
totalizing 107 implants, with an average of 4.45 (± 2.54) 
implants per patient, with an average time of implant 
placement of 2.56 (± 2.11) years. The mean percentage 
of bleeding, as measured by the number of surfaces 
with marginal bleeding, divided by the total number of 
surfaces, was 29.91% (Table 1). Out of these implants, 
52.34% presented keratinized tissue around the margins.

was obtained using the number of surfaces with marginal 
bleeding, divided by the total number of surfaces present;

c) presence and absence of keratinized tissue;
d) features concerning the patient’s oral hygiene 

care related to the area of the implant such as flossing and 
the use of interdental and single brushes.

Data analysis was performed descriptively for the 
demographics and through the Pearson correlation test for 
quantitative variables and Spearman correlation test for 
qualitative variables.

Table 1. Mean (± standard-deviation) of the implants per patient, implant placement time (in years), percentage of marginal bleeding (MB) and implants 
presenting MB.

 Implant number Implant time Faces with MB Units with MB

4,45 ± 2,54 2,56 ± 2,11 29,91% 81,31%

Table 2. Use of helpful hygienization methods in implants.

 Dental Floss    Interdental Brush Single-Tufted Brush

43,00% 26,71% 20,56%

A correlation analysis in order to evaluate the 
association between variables was performed: marginal 
bleeding, presence of keratinized tissue, flossing, use of 
interdental brush, use of single-tufted brush and implant 
placement time. A weak negative correlation was observed 
between marginal bleeding and the presence of keratinized 
tissue (p <0.001, r = -0.27). The other variables were not 
correlated.

DISCUSSION

Mucositis, despite being a reversible inflammation 
if left untreated can lead to the development of peri-
implantitis3. Therefore, early detection of disease and 
appropriate treatment is of utmost importance. All 
patients who have implants should belong to a support 

periodontal therapy program in order to prevent mucositis 
and peri-implantitis.

Some studies have investigated the possibility of 
circumferential seal of dense connective tissue as a pre-
requisite for the success of long-term dental implant. In 
the systematic review by Brito et al.13 the authors found 
three studies21-23 showing higher index rate of bleeding 
in implants with keratinized tissue width around implants 
measuring less than 2mm. Adibrad et al.24 reported that 
the absence of an appropriate keratinized tissue area 
around the implant presents significantly larger buildup 
biofilm scores, gingival inflammation, bleeding on probing 
as well as marginal recession.

This study showed a weak correlation between 
probing depth and the presence of keratinized tissue. 
The evaluation was dichotomized so the height of 
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keratinized tissue was not measured. Thus, a definite 
final conclusion could not be described on the protective 
role of keratinized tissue in dental implants as it would 
require a more thorough investigation of the potential 
role that the keratinized tissue plays in the quality of the 
peri-implant tissue.

This study also assessed whether patients with 
implant performed conventional brushing using the 
Bass technique added to oral hygiene mechanical aids 
methods. It was found that less than half of the sample 
used interproximal cleaning devices or single-tufted 
brush. The prevalence of mucositis in this population was 
81.31%. The data show the need for greater awareness 
while assisting patients receiving rehabilitation with dental 
implants and the need for thorough oral hygiene care as 
well as encouragement of health promotion. A regular 
periodontal maintenance program is also essential. Jepsen 
et al.25 reported that inadequate dental biofilm control 
has been associated with peri-implant disease. Marron 
et al.7 showed that high biofilm indices (30% or more) 
may increase the risk of peri-implant disease compared 
to patients with low index biofilm. One should take time 
to ensure that oral hygiene instructions are properly 
passed to the patient and that they have understood 
the importance of effective biofilm control.26 Thus, 

the patient’s cooperation including biofilm control and 
attendance to periodontal therapy support are relevant 
factors to prevent the development of mucositis and peri-
implantitis25-27.

CONCLUSION

The high prevalence of mucositis and poor 
oral hygiene found in this sample population lead us to 
highlight the need for greater and better awareness by 
regarding dental implant specialists oral hygiene care and 
encouragement of health promotion for patients receiving 
rehabilitation with dental implants. Added to this is the 
importance of preventing periodontal disease around 
implants as well as avoiding complex and expensive 
treatment when they are affected by mucositis or peri-
implantitis. There is also evidence of the importance of a 
keratinized tissue band providing better maintenance of 
the peri-implant health.
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