CRriTicAL ReviEw
Implantodontology

Cassiano Kuchenbecker ROSING®

Tiago FIORINI®

Alex Nogueira HAAS®

Franciso Wilker Mustafa Gomes
MUNIZ®

Rui Vicente OPPERMANN®©

Cristiano SUSIN®©

@Universidade Federal do Rio Grande do

Sul — UFRS, School of Dentistry, Department

of Conservative Dentistry, Porto Alegre,
RS, Brazil.

®Universidade Federal de Pelotas — UFPel,
Department of Periodontology, Pelotas,
RS, Brazil.

©@University of North Carolina, School of
Dentistry, Department of Periodontology,
Chapel Hill, NC, USA.

Declaration of Interests: The authors
certify that they have no commercial or
associative inferest that represents a conflict

of interest in connection with the manuscript.

Corresponding Author:
Cassiano Kuchenbecker Résing
E-mail: ckrosing@hotmail.com

https://doi.org/10.1590/1807-3107bor-2019.v0l33.0074

Submitted: June 10, 2019
Accepted for publication: June 13, 2019
Last revision: June 18, 2019

The impact of maintenance on
peri-implant health

Abstract: Most of the literature evaluating dental implants focuses
on implant survival, which is a limited proxy for the successful
rehabilitation of patients with missing teeth. Success should include
not only survival but also lack of mechanical, biological, and esthetics
problems. A comprehensive review of local and systemic risk factors
prior to implant placement will allow the tailoring of treatment
planning and maintenance protocols to the patient’s profile in order
to achieve longitudinal success of the therapy. This review discusses
the role of controlling different risk factors and prevention/treatment
of peri-implant mucositis in order to avoid peri-implantitis. Although
the literature addressing the topic is still scarce, the existing evidence
shows that performing optimal plaque control and regular visits to
the dentist seem to be adequate to prevent peri-implant lesions. Due to
impossibility of defining a probing depth associate with peri-implant
health, radiographic evaluations may be considered in the daily
practice. So far, there is a strong evidence linking a past history of
periodontal disease to peri-implant lesions, but this is not so evident
for other factors including smoking and diabetes. The prevention of
biological complications starts even before implant placement and
include a broader analysis of the patient risk profile and tailoring the
rehabilitation and maintenance protocols accordingly. It should be
highlighted that the installation of implants does not modify the patient
profile, since it does not modify genetics, microbiology or behavioral
habits of any individual.

Keywords: Peri-Implantitis; Maintenance; Dental Implants.

Introduction

Since the discovery of osseointegration by professor Per-Ingvar
Branemark in the middle 1960’s, several surgical, prosthetic, and
technological developments have dramatically changed implant dentistry.
Recently, lower implant therapy costs have popularized the rehabilitation
of fully and partially edentulous patients with the direct implication
that an increasing number of individuals at greater risk of mechanical
and biological failures/complications receive implants. Some of these
failures can be observed in shorter periods of time, but most take place
after years of function.

Braz. Oral Res. 2019;33(suppl):e074 1


https://orcid.org/0000-0002-8499-5759
https://orcid.org/0000-0002-5452-3822
https://orcid.org/0000-0003-0531-6234
https://orcid.org/0000-0002-3945-1752
https://orcid.org/0000-0002-4490-6088
https://orcid.org/0000-0002-4092-908X

The impact of maintenance on peri-implant health

The recently published World Workshop on
the Classification of Periodontal and Peri-implant
diseases and conditions defined a peri-implant
healthy mucosa as a core of connective tissue covered
by epithelium with underlining tissues that harbor
the osseointegration. Clinically, the absence of signs
of clinical inflammation is necessary for concluding
that a peri-implant site is healthy. Peri-implant
diseases are broadly divided into peri-implant
mucositis and peri-implantitis depending on whether
bone loss has occurred.! Whereas peri-implant
mucositis is ubiquitous, peri-implantitis seem to
affect approximately 20% of patients who have
received implants.?® Importantly, peri-implantitis
seem to present a nonlinear pattern of progression,
which accelerates after approximately a decade.*®
The true prevalence/incidence of peri-implant
diseases are mostly unknown since only few studies
follow rehabilitated patients for longer periods of
time. In this context, the concepts of survival and
success are frequently misunderstood and used
interchangeably. Whereas a surviving implant affected
by peri-implantitis will only be lost at the final stages
of the disease, this could not be considered success,
which includes absence of any kind of aesthetic,
biological or mechanical failures/complications.

Periodontal and peri-implant diseases appear
to have enough similarities to warrant a parallel
between gingivitis and peri-implant mucositis, as
well as between periodontitis and peri-implantitis.®”
Oral biofilms cause gingivitis and peri-implant
mucositis and they share several clinical and
histological features; however, bleeding on probing
is more frequent around implants compared to
teeth. Compared to periodontitis, lesions around
implants are twice as large, exhibit a more destructive
inflammatory profile, and likely a faster progression.®
Clinically, probing depths are deeper and the probe
tends to reach the alveolar crest more easily around
implants than teeth. Biofilm control has been shown
to be effective around teeth and implants with the
caveat that root surfaces are easier to access than
implant surfaces due to intricacies in macro-design
and surface roughness.’

Long-term studies supporting the importance
of periodontal maintenance are available in the
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literature. Collectively, they demonstrate that even
patients with extremely advanced periodontitis or
those at higher risk of disease can be successfully
treated and maintained overtime.'*"'? In contrast,
limited data on the long-term maintenance of
dental implants is available. In this review, the
literature regarding peri-implant maintenance was
scrutinized and summarized aiming at providing
clinicians and researchers a broad overview of the
current evidence.

Evidence for peri-implant
maintenance

Main characteristics of the systematic reviews
published in the last 10 years addressing the
impact of maintenance/supportive care on the
peri-implant tissues.

Table 1 shows the main characteristics of systematic
reviews published in the last 10 years have investigated
the benefits of peri-implant maintenance to achieve
and maintain peri-implant health overtime.>!3*1516
Some of these reviews have addressed specific topics
of maintenance (i.e., influence of type of retainment in
overdentures or influence of abutment material/design
on peri-implant tissues), while others aimed estimating
prevalence/incidence of biological complications and
also evaluated the impact of maintenance therapy on
these complications, although the supportive care
itself was not the main focus of the investigation.!>'”'8
On the other hand, one review addressed the impact
of maintenance/supportive care as main outcome and
one the survival and success rate of implants treated
of peri-implantitis.'® In order to evaluate the quality of
these systematic reviews, the “Assessment of Multiple
Systematic Reviews - 2” tool were used.”” Amstar
has been specifically developed as a comprehensive
critical appraisal instrument, originally only for
randomized controlled trials. Amstar 2 is a 16 item tool
that include also non-randomized trials, remaining
simple and straightforward to use. Reviews can be
classified as high, moderate, low or critically low
quality according to specific criteria.

Monije et al.” published a systematic review with
13 longitudinal studies investigating the effects of
maintenance therapy on the occurrence of peri-implant
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Table 1. Main characteristics of the systematic reviews published in the last 10 years addressing the impact of maintenance/

supportive care on the peri-implant tissues.

Author, year,

Dreyer et al.,
20183

Atieh et al.,
2013™3

Zangrano et al.,
2015

Number and Design
of studies included /
Meta-analysis

Fifty-seven studies
were included in the
systematic review /
Meta-Analysis performed

9 (cross-sectional,
prospective and
retrospective),
Meta-Analysis performed

5 prospective and 5
retrospective studies
were included /
Meta-Analysis not

performed

Monije et al.,

2016

Rocuzzo et al.,
2018

13 clinical trials (design
description not clear)
/ Meta-Analysis not
performed

12 Non-RCT
(prospective and
retrospective); 1 RCT,
Meta-Analysis performed

Main outcome AR Main Findings
2 rate
Evaluate the prevalence, Median prevalence of peri-implantitis was
incidence and risk factors of High 9.0% (SSA 10.9%) for regular participants of
peri-implantitis in general 9 a prophylaxis program, 18.8% (SSA 8.8%) for
population patients without regular preventive maintenance
Frequency of peri-implant Patients receiving supportive care
diseases in general presented reduced overall frequency of
and high-risk (history of Moderate peri-implantitis (14.3% - 95% Cl 11.8% to
periodontal disease, smoking, 16.9%;) compared to general population
and diabetes) patients (18.8% - 95% Cl 16.8% to 20.8%)
Among patients with periodontitis submitted to
treatment, those who complied with periodontal
maintenance presented mean peri-implant
) bone loss of 0.32 — 0.77 mm, compared
Irn-plonf survival and ) to 2.50 — 2.19 mm for those who were not
peri-implant bone loss in Moderate compliant (based on one study)
periodontitis patients treated . ) i » )
of periodontal disease Among patients with periodontitis submitted to
treatment, those who complied with periodontal
maintenance presented similar periodontal and
peri-implant conditions than healthy patients
(based on 2 studies)
. Pacients without PIMT presented more mucositis
Impact of [pelgicqance and peri-implantitis incidence, both at implant and
therapy/supportive care on Moderate inalivickusl leval.

the incidence of peri-implant
diseases

Implant survival, success
and recurrence of disease
in patients treated for High
peri-implantitis who afterward
received supportive care

70% (69.63%-98.72% - two studies).

heterogenous results

PIMT might be 5 to 6 mo because of the positive
significant impact on incidence of peri-implantitis

Survival rates after 7 years reached approximately

Success and recurrence of disease presented

RCT: randomized clinical trials; PIMT: Peri-implant maintenance.

diseases. The major finding was that the frequency
of peri-implant maintenance had strong effect on
the incidence of peri-implant diseases. Applying
meta-analytic approaches, the authors estimated a
25% reduction on the incidence of peri-implantitis
for patients under maintenance care compared to
those not receiving maintenance. Moreover, it was
suggested that the reasonable interval for peri-
implant maintenance should be between 5 to 6
months. The review also confirmed the association
between history of periodontitis and occurrence
of peri-implantitis. More recently, Rocuzzo et al.’®
studied clinical outcomes (implant survival, success
and recurrence of disease) in a sample of individuals
with implants treated for peri-implantitis and that
afterward received supportive care for at least 3 years.
Authors included 13 articles for quantitative appraisal.

Although the studies included in the review did not
present a control group without supportive care, and
most of them did not provide a detailed description
of the protocol (including recall frequency and
procedures executed), authors observed that biofilm
control (both daily home care and professionally) are
effective in avoid recurrence of disease and yield a
survival rate of between approximately 70% to 98%
after seven years (based on two studies).

In regards to compliance, smokers and patients
with previous history of periodontitis presented
higher chances of being non-compliant.® Another
study evaluating factors related to compliance with
peri-implant maintenance also showed that history of
periodontitis was associated with lower compliance.”
However, most importantly, it was demonstrated
that treated periodontitis patients presented better
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Presence of risk factors*

No Yes

Compliant

Low risk Moderate to High risk

Maintenance

Non-compliant Moderate to High risk _

*Previous history of periodontitis (strong evidence), smoking (moderate evidence), diabetes (limited evidence)

Figure 1. Proposed model of risk for peri-implantitis according to maintenance status and history of periodontal disease.

compliance. Collectively, patient education and
periodontal treatment seem to improve compliance
and long-term results.

Figure 1 presents a proposed scheme for
maintenance regimen taking into consideration the
patient’s exposure to different risk or prognostic
factors. For instance, patients with history of
periodontitis, poor supragingival plaque control,
smokers, and diabetics who are at higher risk for
peri-implantitis should have a stricter maintenance
protocol. Unfortunately, limited is known about the
specific effect of these factors on the outcomes of
peri-implant maintenance, which means that this
model will evolve as evidence becomes available.

An evidence approach refers to the use of
the best available evidence to the treatment of
individual cases.?? Figure 2 illustrates a case of
success peri-implant maintenance over 3 years after
loading of implants, taking into consideration the
evidence discussed here. The patient is a 55 years-
old male, with no history of periodontitis, never
smoked, and had good oral hygiene. The patient
was rehabilitated with five implants in the maxilla
with screwed retained crowns. A maintenance
program comprising of peri-implant/periodontal
assessments, professional biofilm control, and
oral hygiene instructions was established with a
6-months interval. Probing depth, peri-implant
attachment loss and bleeding on probing were
recorded on all implants and teeth. Over the 3 years
of follow-up, no clinical signs of inflammation or
bone loss were detected, clearly indicating health
of the peri-implant tissues.

On the other hand, Figure 3 presents the opposite
scenario for a 63 years-old female who sought urgent
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care at the dental school due to spontaneous pain.
The patient reported no periodontal maintenance for
four year following a full-arch fixed rehabilitation
in the mandible. Large amounts of oral biofilm can
be seen around the implants and prothesis, and the
peri-implant mucosa show signs of inflammation
and peri-implant attachment loss. A large ulcerated
mucosal lesion on the left side is also evident.

The role of prevention on mucositis

Prevention of biological and mechanical
complications starts even before implant placement,
during the diagnosis and treatment planning phases.
Besides taking into consideration the local and systemic
factors previously mentioned, other factors that should
be considered include bone quality and quantity,
parafunctional habits, occlusal factors, functional
demands, and others. Tailoring the rehabilitation to
the patient profile is essential to avoid complications
overtime. The same rationale can be applied to the
maintenance protocol. It is crucial that patients
receive information regarding risks for peri-implant
diseases and the importance of maintenance care.
For patients considered of moderate to high risk,
rehabilitation should be considered, whenever possible,
preferring segmented screw retained prosthesis,
reduced cantilevers, straight tissue level abutments
with implant supra-structures avoiding niches for
biofilm accumulation.

While there is strong evidence linking some
risk factors such as history of periodontal disease
to peri-implantitis, this is not so evident for others
including smoking and diabetes.! The absence of
direct evidence should not be interpreted as the
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Figure 2. (A) Clinical pictures of a patient receiving peri-implant maintenance for 3 years. (B) Radiographic images of the lower
remaining teeth showing no/limited marginal bone loss indicating a negative history of periodontitis. (C) Radiographic images
showing no/limited marginal bone levels around dental implants following prosthetic rehabilitation and after 3 years.

Figure 3. (A) Clinical pictures of a patient who did not receive any peri-implant maintenance 4 years after a lower full-arch fixed
rehabilitation. (B) Clinical pictures of implants presenting mechanical and biological complications. A large ulcerated mucosal
lesion was observed on the left side.
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evidence of lack of effect, since few studies follow up
the patients for enough time and most are based on
convenience samples. Therefore, patient risk profile
should be considered as a whole and for a broader
analysis factors such as smoking and diabetes should
not be neglected.

Currently, crucial measures to achieve long term
success with implant therapy include oral hygiene
instruction and professional mechanical plaque
removal. One study with 80 partially edentulous
individuals rehabilitated with implants, which were
followed for 5 years, demonstrated the importance of
maintenance care to prevent peri-implant mucositis to
progress to peri-implantitis.® In such study, all patients
presented mucositis at baseline and were divided in
two groups: one group receiving maintenance care
(at least five appointments in the follow-up) and
the control group was not under maintenance care,
without any dental visits during the study period.
Compared to individuals who were enrolled in the
preventive protocol, those in the group without
maintenance were more prone to develop peri-
implantitis (43.9% versus 18%), which was defined as
the presence of PD =5 mm associated with bleeding
on peri-implant probing and/or suppuration with
peri-implant bone loss. The authors observed that
peri-implantitis lesions do not seem to be system or
surface-dependent, but rather associated with worst
plaque control in both groups. In addition, studies
have shown that good plaque control is associated
with peri-implant health and that peri-implant
mucositis can be successfully treated by control of
biofilm.** Altogether, these observations reinforce the
importance of individualized preventing programs
and constant monitoring in order to long term stability
of peri-implant tissues.

Evaluation of existing maintenance

protocols

Although the literature shows that the incidence
of peri-implant diseases is decreased in patients
under constant maintenance therapy, to date,
there is no evidence, from randomized clinical
trials, which proposed protocol is more adequate
to maintain peri-implant tissues healthy.!** Most
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of these protocols are conceived based on expert
opinions or on the results from studies performed
in natural teeth.* It seems reasonable that the
assessment should begin with updating the medical
and dental histories of the patient. Several clinical
examinations are important to be collected, such as
condition of the soft tissue, plaque index, calculus,
clinical probing depth (PD), presence of bleeding
on probing and suppuration, mobility, occlusion
and, if clinically indicated, radiographic evaluation
may be necessary.

It is known that the incidence of peri-implant
diseases can be minimized with routine dental
biofilm control. In this sense, the existing maintenance
protocols for dental implants are based on home-based
cleansing and professional disinfection. Therefore,
brushing and interproximal cleansing are essential
and, in some cases, single-tufted toothbrushes and
chemical agents in dentifrices and/or mouthrinses
may be interesting. In the literature, the antiplaque
and antigingivitis/mucositis effect of manual
toothbrushes were compared to powered and sonic
toothbrushes.?” This systematic review showed no
significant difference to both dental plaque and
gingival/mucosal inflammation outcomes between
the different toothbrushes. For this reason, when
choosing the most appropriated oral hygiene device
for individuals with dental implants, the patient
preference must be considered.

Table 2 summarizes the most important studies
to date on the topic. Most of the maintenance
protocols demonstrated in the literature perform
oral hygiene instructions and professional calculus
and dental biofilm removal in every follow-up visit.
The efficacy of this protocol is demonstrated in
the literature.”® During a mean follow-up period
of 18.3 months, the incidence of peri-implant
mucositis was less than 10%. In this study, at
all follow-up visits, all patients received oral
hygiene instructions and professional removal
of biofilm from implant necks and prosthesis
surfaces, using manual Teflon curettes and powered
brushes, respectively. Interproximal cleansing was
also indicated. Longitudinally, when individuals
were diagnosed with peri-implant mucositis or
peri-implantitis, they were treated with 0.2%
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chlorhexidine mouthwash twice a day for 10 days

or with 1% locally delivered chlorhexidine followed

by surgical treatment, respectively.

In vitro studies demonstrated that stainless
steel scalers increased significantly the implant
surfaces roughness,*?*** which would contra-
indicate the use of these instruments at the moment.
However, one clinical study compared the impact
of different composition of scaler materials on
polished titanium implant abutment surfaces and
demonstrated that the control of biofilm was not
significantly different after several scaler materials
were used.® For this reason, there is little evidence
to suggest that plaque formation is increased on
this roughened surface. In this sense, to date, it is
important that the implant is routinely cleaned
both by the patient and the professional with the
best available means.

In the long term, the use of chemical control of
biofilm may be unnecessary to prevent peri-implant
diseases. One study that involved only patients with
clinical signs of peri-implant mucositis showed
that chlorhexidine mouthwashes, when used in
conjunction with mechanical debridement, provided
no additional benefits in comparison to mechanical
debridement only.*¢*

Based on the parameters collected at the follow-up
visits, the literature proposed the following protocol:
Cumulative Interceptive Supportive Therapy (CIST).>
This protocol includes four treatment modalities
for different peri-implant tissue conditions, such
as mechanical debridement, antiseptic treatment,
antibiotic treatment, and regenerative or resective
surgery. Although this is a very interesting protocol,
to date, no study evaluated the effect to this therapy
in the incidence of peri-implant diseases. The CIST
protocol is presented as follows:

a. Pocket depth (PD) < 3 mm, no plaque or
bleeding on probing: no therapy;

b. PD < 3 mm with plaque and/or bleeding on
probing: mechanically cleaning, polishing, oral
hygienic instructions;

c. PD 4-5 mm without radiographic bone loss:
mechanically cleaning, polishing, oral hygienic
instructions plus local anti-infective therapy
(e.g. chlorhexidine) for 3 to 4 weeks;
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d. PD > 5 mm with < 2 mm radiographic bone loss:
mechanically cleaning, polishing, microbiological
test, local and systemic anti-infective therapy;

e. PD >5 mm with > 2 mm radiographic bone loss:
resective or regenerative surgery.

The use of this protocol supposes that probing
depth ranges from 2 to 4 mm under peri-implant
healthy tissue conditions. However, it should be
noted that probing depth around implants may be
related to implant position. Factors that may influence
probing depth includes but are not restricted to
implant position related to the bone crest (epi or
subcrestally), width of peri-implant tissues and type
of implant/abutment connection. In some cases,
higher probing depth may not imply peri-implant
diseases. For this reason, it is very important to
establish the baseline bone level when the prosthesis
is installed.

Final remarks

Herein we reviewed the literature that addresses
the role of maintenance/supportive care on the
longevity and success of dental implants. In summary,
patients should receive individualized, regular
supportive care in order to maintain peri-implant
health. Management of systemic and local risk factors,
including biofilm control, smoking, diabetes, and
peri-implant inflammation are paramount to prevent
peri-implantitis and peri-implant mucositis. Besides
these factors, previous history of periodontitis and
complexity of the rehabilitation should be taken into
consideration to establish the maintenance protocol
and its frequency.

Deviations from health should be always
considered, especially due to the fact that peri-
implant diseases are linked to an inflammatory status
that is not considered normal and might represent
a systemic inflammatory burden with possible
at distance effects. Although the establishment
of peri-implant and periodontal maintenance
has demonstrated to reduce the occurrence of
peri-implant diseases, biological complications may
still occur over time. At the moment, there is no
clear peri-implant maintenance protocol established
in the literature to be applied by clinicians in daily
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practice. However, maintenance/supportive care
taking into consideration the measures described
in the present article will certainly benefit patients’
health. Importantly, replacing compromised

long-term functional dentition since the underlying
genetics, microbiology, functional demands, and
behavioral habits associated with oral diseases
are not necessarily changed with the placement

teeth with dental implants does not guarantee a of dental implants.
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