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ABSTRACT

Introduction: the incidence of peri-implant diseases is high, and their optimal management is still debated.
The purpose was to explore the levels of available evidence and to suggest evidence-based recommendations
for the treatment of periimplant mucositis and peri-implantitis. Methods: a clinical practice guideline was
developed using the Scottish Intercollegiate Guidelines Network (SIGN) criteria. A search strategy
was formulated, and a critical review of the following evidence was performed: 1) prevention of peri-implant
diseases, 2) treatment of peri-implant mucositis, and 3) treatment of peri-implantitis. Systematic reviews and
randomized controlled clinical trials were the primary study types identified in the literature. Current levels of
evidence were established and recommendations were provided. Results: a total of 67 articles were included.
Regarding the prevention of peri-implant diseases, there is strong evidence for the involvement of patients in a
regular maintenance program according to their risk profile. Regarding the treatment of peri-implant mucositis,
infection control measures are recommended; controversy exists over the usefulness of antimicrobial agents,
and there is evidence against the use of antibiotics. Selection of the peri-implantitis treatment method depends
on the severity of the condition and patient-related factors. Resective and regenerative therapies may be used
for treatment. The use of systemic antibiotics favors the response of clinical parameters. There is conditional
evidence for the use of other adjunctive therapies. Conclusions: the best way to prevent peri-implantitis is to
prevent peri-implant mucositis through adherence to supportive periodontal therapy. Treatment of peri-implant
diseases depends on local and systemic conditions that affect the success of other treatment options.
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RESUMEN

Introduccion: la incidencia de las enfermedades periimplantarias es alta, y todavia existe polémica en
torno a su Optima administracion. El propésito del presente estudio consistié en explorar los niveles de
evidencia disponibles y ofrecer recomendaciones basadas en la evidencia para el tratamiento de la mucositis
periimplantaria y la periimplantitis. Métodos: se elaboré una guia de practica clinica utilizando los criterios
de la Red de Directrices Intercolegiales Escocesas (Scottish Intercollegiate Guidelines Network, SIGN). Se
formulé una estrategia de busqueda y se realiz6 una revision critica de las siguientes evidencias: 1) prevencion
de enfermedades periimplantarias, 2) tratamiento de la mucositis periimplantaria y 3) tratamiento de la
periimplantitis. Las revisiones sistematicas y los ensayos clinicos controlados aleatorios fueron los principales
tipos de estudio identificados en la literatura. Se establecieron los niveles actuales de evidencias y se ofrecieron
recomendaciones. Resultados: se incluyeron 67 articulos. En cuanto a la prevenciéon de enfermedades
periimplantarias, hay claras evidencias de la participacion de los pacientes en los programas de mantenimiento
regular, de acuerdo con su perfil de riesgo. En cuanto al tratamiento de la mucositis periimplantaria, se
recomiendan medidas de control de infecciones; existe controversia sobre la utilidad de los agentes
antimicrobianos, y hay evidencia en contra del uso de antibiéticos. La seleccion del método de tratamiento de
la periimplantitis depende de la gravedad de la afeccién y de los factores relacionados con el paciente. Para el
tratamiento se pueden utilizar terapias resectivas y regenerativas. El uso de antibiéticos sistémicos favorece la
respuesta de los parametros clinicos. Hay evidencia condicional en cuanto al uso de otras terapias adyuvantes.
Conclusiones: la mejor manera de prevenir la periimplantitis es prevenir la mucositis periimplantar mediante la
adherencia a la terapia periodontal de apoyo. El tratamiento de las enfermedades periimplantarias depende de
las condiciones locales y sistémicas que afectan el éxito de otras opciones de tratamiento.
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INTRODUCTION

Treatment with implant-supported prosthe-
ses for the replacement of missing teeth has
increased in recent decades, improving the
quality of life for partially and totally eden-
tulous patients.! Implant survival rates are
high but depend on several risk factors.*®
However, an increase in the incidence of
peri-implant diseases has been reported.
Two peri-implant diseases have been recog-
nized thus far: peri-implant mucositis (PIM)
and peri-implantitis (P1). PIM is the early and
reversible inflammation of peri-implant soft
tissues, while Pl is a chronic inflammatory
process involving the loss of bone support
around the implant.’

There are numerous risk factors that may
compromise peri-implant health.’® These
factors include implant-related factors (de-
sign, length and diameter, surface treat-
ment, prosthetic connection, and corro-
sion),""? factors related to surgery and
rehabilitation (surgical technique, loading
protocol, type of rehabilitation, presence of
occlusal overload, and excess cement),'*!”
and patient-related factors (medical condi-
tions; history of periodontal disease; micro-
biological, inflammatory, and genetic risk
factors; cigarette smoking; emotional stress;
oral hygiene habits; and compliance with
supportive periodontal therapy).'®?? Treat-
ment of peri-implant diseases represents a
challenge in clinical decision-making since
local and systemic risk factors may need to
be individualized for each patient.

Supportive periodontal therapy in dental im-
plant patients should focus on primary pre-
vention of peri-implant diseases, early iden-
tification of PIM cases, and early treatment
of PIM and Pl to halt the progression of both
conditions.?> Many systematic reviews (SRs)
and randomized controlled clinical trials

(RCTs) have been published regarding the
treatment of peri-implant diseases. However,
their findings on the efficacy of preventive
treatments,?'*>24 non-surgical treatments,?>2¢
adjunctive therapies (anti-bacterial agents,?”
photodynamics,?® air-polishing,?® and laser®?)
and conventional resective and regenerative
surgery3'*” are controversial.

In the presence of complications in dental
implant patients, decisions should be based
on the available scientific evidence. Despite
the existence of SRs, RCTs, and consensuses,
there is still uncertainty regarding the clinical
outcomes for different treatment modalities.
Clinical practice guidelines (CPGs) may be
useful in reaching agreements or common
points in different situations (geographical
and economic conditions and availability
of biomaterials or technologies), especially
in those areas of clinical practice where
management of a disease or condition is
controversial.

The Scottish Intercollegiate Guidelines Net-
work (SIGN) regulates the development of
evidence-based CPGs for the National Health
Service (NHS) in Scotland.’® These guidelines
are mainly derived from SRs of the scientific
literature, but other types of study design may
be used if there is insufficient evidence. They
are designed to accelerate the translation of
new knowledge, reduce variations in clinical
practice, and improve treatment outcomes.
Although there are many consensuses on
dental implants, to date no CPGs have been
published using the SIGN methodology. One
guideline for the management of intrabony
defects has been previously published using
this methodology.**

The Population, Intervention, Control, and
Outcomes (PICO) question asked for this
guideline development was as follows:
What are the best treatment options in
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patients with peri-implant diseases (PIM and
PI) regarding outcomes in terms of clinical
parameters, satisfaction, and reduction of
adverse events?

The main goal of this CPG was to guide evi-
dence-based decision-making and recom-
mendations for the treatment of peri-implant
diseases.**

The specific objectives were:

+ Toexplore theimportance of adherence to
maintenance programs in implant pa-
tients and to establish the parameters
that should be used to determine their
frequency.

- To examine the available evidence and to
provide recommendations for the pre-
vention and treatment of PIM.

« To identify the available evidence and
recommendations for the treatment of PI.

METHODS

Guideline developers

This guideline was developed by five authors
(RM, AV, AD, AG, and VM), following SIGN
guidelines and international standards.

Who benefits from this guideline?

General dentists; dental hygienists; special-
ists in periodontics, implantology, oral reha-
bilitation, and oral and maxillofacial surgery;
administrative staff; and patients.

Updates

In a second phase, the implementation of
this guideline will be assessed in different
clinical scenarios (private clinics and/or
universities), evaluating clinical outcomes,
patient comfort, and the feasibility of its

application. This guideline will be updated
every three years by the authors and/or
external individuals who may join over time.

Inclusion criteria for the guideline
development

The data included were mainly based on the
findings of SRs and RCTs. If any aspect of
this guideline had less robust evidence for
PI treatment decisions, another study design
was included. The consensus of experts was
considered in the recommendations. Ap-
praisal instruments from the SIGN 50 guide-
lines were used for the development of this
guideline, levels of evidence, and grades of
recommendation. For critical reading, the
Prisma, Consort, and Strobe guidelines were
used for SRs, RCTs, and observational stud-
ies, respectively.

Reference results for professionals

The following variables were considered:
risk factors that modify the response to treat-
ment, importance of supportive periodontal
therapy and its frequency, mechanical and
antimicrobial therapy, treatment options for
PIM, non-surgical or surgical treatment op-
tions, new technologies, and resective or re-
generative therapy.

Exclusion criteria

Articles with low methodological quality
and/or high risk of bias were excluded after
applying the instruments for critical reading.

Scientific research: identification

An electronic search of the literature
published between 2000 and September
2016 was conducted in the following
databases: MEDLINE (PubMed), Cochrane,
Embase. A manual search was also
conducted in the most important dental
implant journals (Table 1).
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Table 1 Search Strategy

“Search peri-implantitis”

Search (peri-implant AND mucositis)

wn

"Search”"Peri-Implantitis/therapy” “[Mesh]"
Search (peri-implant AND mucositis) AND therapy]all]

nn

“Search""Peri-Implantitis/therapy
Reviews"

[Mesh] Filters: Systematic

"

"Search systematic[sb] AND (treatment peri-implantitis)
“Search peri-implantitis Filters: Controlled Clinical Trial”
Search (peri-implant AND mucositis) Filters: Systematic Reviews

Search (peri-implant AND mucositis) Filters: Clinical Trial

Scientific search: selection

The SIGN instruments and checklists for
data collection were used. Each guideline
developer presented their assessment of
critical reading and methodological quality
to the other authors in a plenary session.
Subsequently, a consensus was reached on

Figure 1 Flowchart of the Search Strategy

Source: By the authors

the relevance of decisions and recommen-
dations for each topic.

RESULTS

The electronic and manual searches for the
treatment of PIM and Pl yielded 373 articles;
after reading the abstracts, 286 articles were
obtained. After reading the full-text articles
selected in the electronic search and some
articles identified through manual search,
59 articles were selected based on the in-
clusion criteria for the development of this
guideline. The authors considered it neces-
sary to include 2 case series, 1 animal study,
2 prospective studies, 1 in vitro study, and 2
literature reviews to determine some good
practice points (GPPs). In total, 67 articles
were included in this CPG (Figure 1).
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Risk of peri-iimplant mucositis and

peri-implantitis: the importance of

adherence to supportive periodontal
therapy in dental implant patients and
frequency determinants

To determine the frequency of maintenance
appointments, 13 articles meeting the
inclusion criteria were selected. Although
one SR reported high survival rates of 98.4%,?
a recent SR reported that implant survival
depends on several risk factors, including
history of periodontitis and systemic diseases,
such as diabetes. Therefore, when planning
implant treatment, these factors should be
considered for implant survival® (Level of
evidence 2++, Grade of recommendation B).

PIM prevalence was 63.4% among subjects
in one SR*" and ranged from 19 to 65% in
another SR.*> The Pl prevalence rates
reported in several SRs were high: 18%,*
22%,** and 45%.%° Prevalence depends on
risk factors: population studied, follow-up
time, case definition used, and the unit of
analysis. These factors should be known
before deciding on an implant therapy to
estimate the potential success (Level of
evidence 2++, Grade of recommendation
B). Patients scheduled to receive implants
should know their risk profile to understand
the survival probabilities and treatment
success based on their individual condition.
Patients should be closely monitored
clinically and radiographically regarding the
status of their implants for the early detection
of PIM and PI (Level of evidence 4, Grade of
recommendation D; CPG).*

One SR** reported that the incidence of
peri-implant diseases might be minimized
with regular peri-implant maintenance thera-
py and the detection of risk factors contrib-
uting to Pl (Level of evidence 1+, Grade of

recommendation A). One study* showed
that the lack of at least one annual mainte-
nance therapy appointment in patients di-
agnosed with PIM was associated with an
increase in the incidence of Pl (Level of evi-
dence 1+, Grade of recommendation A). The
frequency of peri-iimplant maintenance thera-
py should be established according to a risk
profile analysis, as is done for the treatment
of periodontal diseases.** The frequency at
which peri-implant maintenance therapy
should be performed according to the level
of risk has not been established, but it was
suggested that the frequency should be lower
at a higher risk level. There is a strong recom-
mendation for linking patients to peri-implant
maintenance therapy (Level of evidence 1+,
Grade of recommendation A).

The SRs showed that patients with a histo-
ry of periodontal disease have an increased
risk of implant failure, with a relative risk
(RR) of 1.97 (95% confidence interval [Cl]
1.38-2.80), an increased risk of postopera-
tive infections, with a RR of 3.24 (95% CI
1.69-6.21),* and an increased risk of PI,
with a RR of 2.17 (95% CI 1.51-3.12).® For
this reason, periodontitis patients should
be treated prior to dental implant therapy
(Level of evidence 1++, Grade of recommen-
dation A) and should be given appointments
more frequently in maintenance programs
(GPP). It has also been reported that patients
with aggressive periodontitis have a 4-fold in-
creased risk of developing PI'” (Level of evi-
dence 1-, Grade of recommendation B).

Cigarette smoking and diabetes seem to act
as risk factors for Pl. One SR found aRR of 2.1
(95% ClI 1.34-3.29) for cigarette smoking as
a Pl risk factor when the analysis was based
on the implant; however, when the analysis
was based on the patient, there was no
association.” Smokers should be informed
about the risk of peri-implant disease prior
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to implant placement and during supportive
periodontal therapy. Efforts should be
made to encourage the patient to quit
smoking (Level of evidence 1++, Grade of
recommendation A). A recent SR evaluated
two cross-sectional studies, suggesting a
relationship between diabetes and Pl.#
Diabetic patients should be referred for
metabolic control by a physician and should
be routinely asked for laboratory findings
confirming their overall health status (Level of
evidence 1+, Grade of recommendation A)
(GPP). Likewise, conditions such as stress and
osteoporosis may modify the host’s immune
and inflammatory responses; for this reason,
these factors should be evaluated in patients
scheduled to receive implants. Occlusal
overload has been evaluated as a risk factor
for peri-implant diseases in one SR, but its
effect on bone loss is still controversial. This
SRis based on animal studies, suggesting that
occlusal overload could affect the implant
through an inflammatory reaction (GPP).
Similarly, patients who have had signs and
symptoms of bruxism or occlusal overload
should be examined more frequently due to
the possible influence of these conditions
on the presence of plaque and inflammatory
processes. The frequency of maintenance
appointments should always be shorter in
these patients than in healthy subjects (GPP).

Available evidence and recommenda-
tions for the treatment of peri-implant
mucositis

Presently, the standard therapy for PIM
remains controversial. Some authors stress
the importance of plaque control through
mechanical therapy, adjunctive use of
antiseptics, and the use of local and systemic
antibiotics. In recent years, the use of air-
polishing devices (with glycine and sodium
bicarbonate powders), ozone treatment,

probiotics, and sonic toothbrushes has been
reported. Eighteen articles meeting the
inclusion criteria were selected, which were
critically read according to the annexes of
the SIGN guidelines.

The findings on PIM indicated that the
inflammatory response after 21 days of
plaque accumulation was greater than that
in the gingiva.*” After 3 months of plaque
accumulation, the inflammatory infiltrate
was 3-fold higher in PIM than in gingivitis.*4°
It was suggested that anti-infective treatment
of PIM is needed for the prevention of
complications such as Pl (Level of evidence
1+, Grade of recommendation A).

One study reported that the prevalence of
PIM was higher (48%) in patients who do
not follow a maintenance program,*® and an-
other study®' showed that the prevalence of
PIM was lower in patients who follow a peri-
odontal maintenance program (20%). The
risk of progression from PIM to Pl was higher
in patients who do not follow a maintenance
program (43.9%) than in patients enrolled in
a periodontal maintenance program (18%)
(Level of evidence 1+, Grade of recommen-
dation A). However, maintenance programs
are not always effective for PIM resolution:
30.5% of cases with PIM resolved after 5
years, and PIM remained in 51.5% of cas-
es® (Level of evidence 2+, Grade of rec-
ommendation C). A recent SR?* noted the
importance of individualizing the mainte-
nance program according to the risk factors
associated with each patient. The findings
show that treatment, history of periodontal
disease, and frequency of maintenance ap-
pointments influence the incidence of PIM.
Patients receiving dental implants should be
linked to a strict peri-implant maintenance
program to avoid the development of PIM
and its progression to Pl (Level of evidence
1++, Grade of recommendation A).
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One RCT** compared the efficacy of ad-
junctive mechanical therapy with probiotic
supplements (by either topical application
or systemically through tablets) versus me-
chanical therapy and increased oral hygiene.
After 3 months, probiotic supplements did
not show any additional benefit of clinical
and inflammatory parameters. Further re-
search is recommended before implement-
ing or discarding probiotic treatment in the
management of PIM in clinical practice. An-
other RCT compared the application of 4
treatments, 3 of them with ozone. After 21
days, they found that all ozone treatments
were associated with lower PIM incidence
compared with the control group.®? Fur-
ther research is recommended before im-
plementing probiotic supplementation and
ozone treatment in clinical practice for PIM
prevention and management. In addition,
there is a lack of studies demonstrating the
efficiency of their implementation to en-
courage the acquisition of this technology
in clinical practice (GPP).

Four RCTs>**¢ compared debridement alone
versus debridement with chlorhexidine for
PIM treatment. All four studies found trends
for the improvement of clinical parameters
with chlorhexidine as adjunctive therapy, but
their results were not statistically significant
(p>0.05). In addition, one study>” compared
different doses of chlorhexidine and did
not find significant differences regarding
bleeding on probing (BOP) (p=0.25). The
use of chlorhexidine in the short term for
the treatment of PIM is not recommended;
there are no additional benefits from the
clinical point of view, and adverse events
may occur, including pigmentation and taste
alterations (Level of evidence 1+, Grade of
recommendation A). Because of the long-
term benefits of chlorhexidine, it should
be recommended to patients with certain

systemic and psychosocial conditions (e.g.,
individuals with disabilities, Alzheimer’s
disease patients, hospitalized patients, and
individuals living in senior housing) (GPP).

One RCT? compared the effect of a 6-month
use of triclosan/copolymer dentifrice versus
sodium fluoride dentifrice. BOP decreased
from 53.8% to 29.1% in the experimental
group, whereas BOP increased in the
control group. Another RCT>® evaluated
the efficacy of triclosan/copolymer in
supportive periodontal therapy for PIM
prevention and found lower levels of dental
plaque accumulation and BOP. The use of
an antimicrobial agent incorporated into
toothpaste may be useful for the medium-
and long-term prevention and management
of PIM (Level of evidence 1++, Grade of
recommendation A). However, there is a lack
of studies supporting this recommendation
according to the individual risk profile (GPP).

One RCT?*? compared non-surgical treatment
of PIM with non-surgical treatment plus
systemic antibiotics (azithromycin). After
1.3- and 6-month follow-up periods, no
statistically significant differences (p=0.16)
were found for clinical parameters such
as clinical probing depth and bleeding on
probing. The current evidence is insufficient
to recommend the use of systemic
antibiotics in the treatment of PIM (Level of
evidence 1+, Grade of recommendation A).
There are no additional benefits in terms of
clinical parameters, and adverse events such
as antibiotic resistance and harmful gastric
effects could occur. There is evidence
against the use of systemic antibiotics in the
treatment of PIM (GPP).

Arecent RCT® evaluated the effectiveness of
sonic brushes for plaque removal compared
with manual brushes. After a 2-month follow-
up, statistically significant differences were
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found (p=0.043) regarding the reduction
of the modified plaque index. However,
this study had a reduced sample size and
possible conflicts of interest. The evidence is
insufficient to recommend the use of these
devices as replacements for conventional
manual brushes, as there is a lack of studies
evaluating their long-term effectiveness in
different clinical situations (Level of evidence
1-, Grade of recommendation B).

Another recent RCT®' evaluated the effect
of glycine powder air-polishing versus
ultrasound in the treatment of PIM. A
1-year follow-up concluded that both
treatment modalities effectively reduced
plaque accumulation and peri-iimplant
mucosal bleeding. However, the evidence
is insufficient to recommend its use in the
treatment of PIM (Level of evidence 1+,
Grade of recommendation B). Further studies
are required to evaluate the efficiency of
glycine powder air-polishing according to
the individual risk profile (GPP).

Available evidence and recommenda-
tions of different treatment options for
peri-implantitis

A wide variety of non-surgical and surgical
treatments have been proposed for the
treatment of peri-implant diseases. A total
of 37 articles were included in this CPG to
assess Pl treatment. One meta-analysis®?
included RCTs and non-randomized clinical
trials (NRCTs) to compare non-surgical
versus surgical treatments. The proposed
non-surgical treatments are scaling the
implant surface with plastic or titanium
curettes,® laser,** and air-polishing devices.®
Only one SR of RCTs compares different
non-surgical treatments. The differences
reported in these two articles should be
carefully considered because of the small

discrepancy found in the results with both
treatments and wide confidence intervals,
suggesting heterogeneity of the results in
the meta-analysis. The SRs identified for the
recommendations of this guideline3362066-69
detected weaknesses in the existing
literature for the treatment of Pl. Some of
the limitations of the evidence are the short
follow-up period of the studies and the lack
of the implementation of measures with
clinical impact.>

Two SRs found that mechanical treatment
with some type of adjunctive therapy pro-
vides better results than debridement alone
for the treatment of Pl. In one SR, better
results were found with antibiotic therapy”®
(Level of evidence 1+, Grade of recommen-
dation A), and in another, it was reported
that adjunctive therapies (local antibiotics,
glycine powder air-polishing, and laser) pro-
vided a better response regarding BOP?*
(Level of evidence 1+, Grade of recom-
mendation A). Two studies compared the
efficacy of piezoelectric ultrasonic oscilla-
ting systems versus manual instrumentation
with titanium or carbon curettes. There
were no significant differences between
the two treatments regarding PPD (p=0.30),
but both reported improvements in inflam-
matory parameters®’! (Level of evidence
1+, Grade of recommendation A). There is
conditional evidence supporting the use of
manual instrumentation with curettes and/
or ultrasound in the treatment of Pl. Howe-
ver, the use of adjunctive therapies is re-
commended to improve clinical outcomes
(GPP).

A recent SR* evaluated the efficacy of di-
fferent types of laser for the treatment of PI.
Two laser systems were mainly evaluated for
the treatment of Pl: an erbium:yttrium-alumi-
num-garnet laser (Er:YAG) (2,940 nm) and
photodynamic therapy using a diode laser
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(660 nm) with a phenothiazine chloride pho-
tosensitizer. There are no studies in humans
evaluating the effect of Nd-YAG in cases of
Pl. One RCT’? evaluated the use of CO, la-
ser in humans. There were no differences
in the long-term use of CO, in conjunction
with soft tissue resection (p<0.005) compa-
red with air-polishing devices for decontami-
nation of the implant (Level of evidence 1+,
Grade of recommendation A). Of all laser
treatments, the Er:-YAG laser has been the
most thoroughly studied. One RCT** eva-
luated the efficacy of the Er:YAG laser com-
pared with mechanical debridement with
plastic curettes alone or with chlorhexidine
as adjunctive therapy. After 6 months, BOP
decreased from 83% to 31% in the laser
group and from 80% to 58% in the adjunc-
tive chlorhexidine therapy group; the diffe-
rence was statistically significant (p<0.001).
There were no differences in attachment le-
vel changes between the three treatments.
Laser treatments (Er:YAG) had a positive
impact on BOP compared with other treat-
ments (Level of evidence 1-, Grade of re-
commendation B). Another RCT”® compa-
red the effectiveness of air-polishing versus
laser in patients with severe Pl. Both groups
improved clinical parameters at 6 months,
but there were no statistically significant di-
fferences between them (p=0.84) (Level of
evidence 1+, Grade of recommendation A).
The efficacies of mechanical debridement
with titanium curettes and glycine powder
air-polishing and adjunctive therapy—either
photodynamic therapy (PDT) or minocy-
cline microspheres—were evaluated in one
clinical trial at 6 and 12 months.”* After 6
months, inflammation resolved in 15% of
the implants in the control group and 30%
in the test group, but there was no statisti-
cal significance (p=0.16). This study showed
that in early PI cases, there was no differen-
ce in the resolution of inflammation when

comparing PDT versus the use of minocycli-
ne microspheres after a 12-month follow-up
(Level of evidence 1+, Grade of recommen-
dation A).”*7> Treatment with an Er:YAG la-
ser has no apparent risk of harm to the pa-
tient (GPP).”*”” The balance between using
either an Er:YAG laser and mechanical the-
rapy with curettes and/or irrigations or glyci-
ne powder air-polishing (prophy-jet) affects
the usefulness of this technology based on
the preferences of the professional. More
research is required for a meta-analysis and
its evaluation in different clinical situations.
More studies (RCTs with low risk of bias)
are needed to support the recommendation
for the routine use of this technology in the
treatment of Pl. The equipment is costly, and
its benefit is not yet perceived by either the
patient or the clinician (GPP). There is no
evidence to evaluate the results of different

laser treatments in regenerative procedures
(GPP).7879

The evidence for the use of an air-polishing
device (prophy-jet) for non-surgical and
surgical treatment of Pl is limited. The most
commonly used air-polishing powders
contain glycine (amino acid) and sodium
bicarbonate. Air-polishing in vitro models
are promising. In vitro, there is evidence of
implant surface cleaning from 85 to 100%
(GPP). There is evidence of slight surface
alterations, but in vivo evidence is weak
due to the application methods used (with
or without flap), among other factors. One
SR, suggests that smooth-surface implants
should be treated with rubber cups and
non-metallic instruments and rough-surface
implants with air-polishing and non-metallic
instruments. However, the clinical impact of
these decisions is not known (GPP).8° Two
RCTs*#! did not find significant differences
(p>0.05) when comparing air-polishing
with Er:YAG laser treatment or non-surgical
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mechanical therapy using chlorhexidine
in terms of the clinical attachment level.
However, air-polishing was associated with a
greater reduction in BOP compared with the
local application of chlorhexidine (Level of
evidence 1++, Grade of recommendation A).
In vitro studies®? have shown better implant
surface cleaning with air-polishing, mainly
in large peri-implant defects, but the clinical
significance of this procedure has not yet
been established. Thereisaconsensusamong
the authors about the difficulty of achieving
complete implant surface decontamination.
There is conditional evidence supporting the
application of air-polishing to achieve partial
implant surface decontamination. There is
a lack of longitudinal studies assessing the
stability of clinical outcomes after long-
term application (GPP). In addition, the
use of air-polishing could cause an adverse
effect (subcutaneous emphysema) after
subgingival application (GPP).%

Three adjunctive antibiotics (metronidazo-
le, doxycycline, and minocycline) for me-
chanical therapy have been evaluated by
RCTs. One Bayesian meta-analysis showed a
non-significant trend in the reduction of pe-
riodontal probing depth (PPD) with the use
of antibiotics compared with mechanical
therapy alone: 0.490 mm (95% CI -0.647
to 1.252). A nonssignificant trend in the re-
duction of PPD was also found with the use
of mechanical therapy and PerioChip com-
pared with mechanical therapy alone: 0.400
mm (95% Cl -0.843 to 1.629). When de-
bridement and chlorhexidine (control) was
compared with debridement and antibio-
tics, the latter showed greater reduction of
PPD: 0.262 mm (95% CI -1.260 to 0.771).
The best non-surgical therapeutic approach
was the VectorTM system, followed by de-
bridement with adjunctive chlorhexidine
(PerioChip) and photodynamic therapy. De-

bridement alone showed the least favorable
results. There is strong evidence supporting
the use of adjunctive antibiotics with mecha-
nical debridement in the treatment of some
Pl cases** (Level of evidence 1++, Grade of
recommendation A).

One of the objectives of Pl treatment is the
resolution of inflammation; however, it is
important to achieve the reconstruction of
the peri-implant supporting bone by means
of regenerative techniques that apply the
concept of guided bone regeneration using
bone grafts and membranes.®*

There is currently limited evidence from
studies comparing the clinical efficacies
of different biomaterials and regenerative
techniques.®®

The following regenerative techniques and
biomaterials have been evaluated for the
treatment of PI:

+ Regenerative therapy with nanocrystalline
hydroxyapatite

+ Regenerative therapy with autologous
bone

- Regenerative therapy with xenograft
- Regenerative therapy with allograft

- Regenerative therapy with
titanium granules

porous

- Regenerative therapy with beta-tricalcium
phosphate

- Regenerative therapy with resorbable
and non-resorbable membranes

« Regenerative therapy versus conventional
therapy

A recent SR® evaluated the changes in clin-
ical and radiographic parameters in non-sur-
gical treatment and surgical resective and

Revista Facultad de Odontologia Universidad de Antioquia - Vol. 31 N.° 1-2 - Second semester, 2019 / ISSN 0121-246X / ISSNe 2145-7670 15



A clinical practice guideline for the prevention and treatment of peri-implant diseases

regenerative treatment of Pl. This study re-
ported that non-surgical treatment reduced
BOP and marginal bone loss but did not sig-
nificantly reduce PPD (p=0.80). In contrast,
surgical resective and regenerative treat-
ment showed statistically significant results
in the reduction of BOP, marginal bone loss,
and PPD (p<0.001) (Level of evidence 1+,
Grade of recommendation A). The reduc-
tion of marginal bone loss was greater with
regenerative therapy [1.703 mm; (95% CI
1.266 to 2.139)] than with conventional sur-
gical therapy [-0.116 mm; (95% Cl, -0.433
to 0.201)] for the effective treatment of Pl
When the aim of treatment is reducing PPD
and marginal bone loss, surgical treatment
is indicated for Pl more frequently than
non-surgical treatment. There is no evidence
demonstrating these results in different clin-
ical situations and for individual risk profiles
(GPP).

Another recent SR* evaluated the results of
Pl treatment with four types of interventions
(flap surgery, resective therapy, bone graf-
ting, and guided bone regeneration). The
application of membrane graft materials re-
sulted in a greater reduction of clinical pro-
bing depth [3.16 mm (CI 95% 2.54 to 3.78
mm)| and increased radiographic bone fill
[2.16 mm (95% CI 1.36 to 2.96 mm)] (Level
of evidence 2++, Grade of recommendation
B). There is conditional evidence recommen-
ding the use of bone substitutes and mem-
branes for the regeneration of peri-implant
bone defects. More RCTs and SRs of RCTs
are required to assess the effectiveness of re-
generative treatment with bone substitutes
and membranes and their long-term stability
(GPP).

To evaluate the effectiveness of different
regenerative treatment options, three SRs,*>
3668 gix RCTs,”!788089 two case series, %%
and two longitudinal studies were select-

ed.”"?* One study longitudinally compared
the results of bone augmentation with na-
nocrystalline hydroxyapatite (Ostim) versus
xenograft (Bio-oss) together with resorbable
collagen membrane (Bio-Gide). Peri-implant
bone defects greater than 3 mm were select-
ed. After 4 years, there were significant im-
provements in clinical attachment (1.4 mm)
and PPD (1.4 mm) for the group that used
xenograft (Bio-oss) compared with nanocrys-
talline hydroxyapatite. There were no differ-
ences for changes in gingival recession. The
combination of xenograft with resorbable
membrane seems to provide better clinical
results, possibly due to the chemical stability
of the biomaterial, providing a stable bone
fill (Level of evidence 3, Grade of recom-
mendation D). There is insufficient evidence
to substantiate the use of nanocrystalline hy-
droxyapatite. Clinical trials with a larger sam-
ple size and low risk of bias are needed to
confirm these preliminary results (GPP).

One study®® compared two treatment
groups: in the first group, resective surgery,
autogenous bone, collagen membrane, and
antibiotics were used, while the second
group used resective surgery, xenograft,
collagen membrane, and antibiotics. After
12 months of evaluation, the xenograft
group showed greater radiographic bone fill
(1.1 mm) than the autogenous bone
group (0.2 mm). Both treatment methods
were effective in reducing PPD, BOP, and
suppuration without statistically significant
differences (p<0.05) (Level of evidence
1-, Grade of recommendation B). There is
conditional evidence supporting the use of
both biomaterials. There are several factors
that can influence treatment outcome,
such as the overall condition of the patient,
characteristics of the defect, and the method
used to decontaminate the implant (GPP).
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Another study”® compared implant surface
debridement using Er:YAG laser irradiation
to plastic curettes after flap surgery, granu-
lation tissue removal, and implantoplasty in
patients with advanced Pl. Bone augmenta-
tion was performed with xenograft and co-
llagen membrane in both groups. Bone loss,
BOP, and attachment level were evaluated.
After 24 months of evaluation, they found
greater bone defect fill and improved clinical
parameters in the group treated with plastic
curettes (Level of evidence 1+, Grade of re-
commendation A). There is conditional evi-
dence for the use of an Er:YAG laser with xe-
nograft in the treatment of Pl. The long-term
stability of clinical outcomes after combined
surgical therapy in advanced PI should be
evaluated in prospective longitudinal studies
(GPP).

One RCT?¥ compared the results of treatment
with porous titanium granules (PTG) versus
flap surgery on peri-implant bone defects,
and a higher percentage of radiographic
bone fill was found in the group of porous
titanium granules after 12 months. Although
there were significant improvements in clini-
cal parameters with both treatment methods
for the different variables studied (p<0.001),
no statistically significant differences were
observed between the two groups (Level
of evidence 1+, Grade of recommendation
A). A recent RCT?®® found greater statistically
significant radiographic bone fill in the PTG
group after 12 months (p<0.001); however,
there was no statistically significant diffe-
rence in resolution of Pl (p=0.02) (Level of
evidence 1+, Grade of recommendation A).
There is conditional evidence supporting the
use of PTG for the treatment of peri-implant
bone defects regarding radiographic bone
fill. Longitudinal studies are required to eva-
luate the long-term stability of bone fill obtai-
ned with the application of PTG (GPP).

One study”® evaluated two regenerative
approaches: one group received xenografts
(Bio-oss/group 1), and the other received
allografts (Puros/group 2), both previously
hydrated with platelet-derived growth factor
(Gem 21) for 5 minutes. The reductions in
probing depthwere 5.4and 5.1 mmin groups
1 and 2, respectively, while bone gains were
3.75 mm in group 1 and 3.0 mm in group 2.
There is insufficient evidence to support the
use of allografts in the treatment of peri-
implant bone defects (Level of evidence 3,
Grade of recommendation D). Clinical
outcomes reported in this surgical protocol
were based on the clinical experience of the
authors. Controlled clinical trials are required
to validate this therapeutic approach (GPP).

Another study® evaluated 41 peri-implant de-
fects to define the outcomes of guided bone
regeneration with allograft alone (FG), allo-
graft with non-resorbable membrane (FGM),
and allograft with resorbable membrane
(FGRM). After three years of follow-up, the-
re were no statistically significant differences
in PPD or bone gain (p<0.005). There was a
trend to obtain better results with non-resor-
bable membranes. There is conditional evi-
dence supporting the use of resorbable and
non-resorbable membranes in the treatment
of peri-implant bone defects. The high rate
of exposure of non-resorbable membranes
has been shown to affect the periodontal re-
generation potential. Self-contained defects
may not require the use of a membrane
(Level of evidence 1-, Grade of recommen-
dation D). Because application of a mem-
brane is costly, time-consuming, and techni-
que-sensitive, its potential benefits should be
carefully considered before its use. Further
studies on the different biomaterials or their
combination are required, according to the
patient’s risk profile and characteristics of
the peri-implant defect (GPP).
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In one study,’? different bone augmenta-
tion techniques were performed for 32 im-
plants. In group 1, beta-tricalcium phosphate
(BTP) combined with autologous bone and
non-resorbable membrane (Gore-Tex) were
used with manual surface decontamination,
whereas in group 2, implants were decon-
taminated with a CO, laser prior to the ap-
plication of BTP. Four months later, the DIB
value was lower for the laser group; howev-
er, at 5 years, there was no statistically sig-
nificant difference between the two groups
(p<0.005). There is conditional evidence sup-
porting the use of BTP in the treatment of PI.
No differences have been reported between
manual conditioning versus CO, laser on the
implant surface. CO, laser conditioning pri-
or to regeneration with BTP may be more
effective in narrow and deep intrabony de-
fects (Level of evidence 1-, Grade of recom-
mendation B) (GPP).

RECOMMENDATIONS FOR
GUIDELINE IMPLEMENTATION

To date, there are no CPGs based on scien-
tific evidence, and CPGs are not structured
according to internationally recognized
standards for the treatment of peri-implant
diseases (PIM and Pl). This guideline was
developed according to the SIGN criteria.
Dental implant patients should be enrolled
in a strict periodontal maintenance program,
and the frequency of their care should be de-
termined according to their risk factors. The
dissemination of clinical practice guidelines
that facilitate the prevention and early detec-
tion of cases of PIM and Pl is required. There

is also a lack of orientation for patients and
professionals on the prevention of peri-im-
plant diseases and their different treatments.

Future studies should examine the results of
the implementation of this CPG in reducing
the incidence of Pl. In addition, it should be
considered that the strict application of this
CPG depends on the context in which it is
implemented and on the access to certain
technologies in different clinical practices.

CONCLUSIONS

Despite the large number of studies on the
treatment of PIM and PI, the evidence is still
limited for decision-making based on the
risk profile. The results obtained in this CPG
should be interpreted cautiously. This
CPG will be updated every two years or
sooner if it is considered pertinent based on
the number of studies being published on the
topic.
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