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ABSTRACT

Dental implants have become a widely accepted treatment option for tooth replacement, but their long-term
success can be compromised by peri-implantitis, a progressive inflammatory condition affecting the supporting
tissues around implants. Peri-implantitis is characterized by progressive bone loss and can potentially lead to
implant failure if not properly managed. This paper provides a comprehensive overview of the current
approaches to managing peri-implantitis, including risk factor identification, non-surgical and surgical treatment
modalities, and potential future directions.

Several local and systemic factors, such as implant surface characteristics, excess cement, smoking, history of
periodontitis, diabetes, and osteoporosis, have been associated with an increased risk of peri-implantitis
development and progression. Non-surgical management, involving mechanical debridement, antimicrobial
therapy, and chemical decontamination, aims to disrupt biofilms and reduce inflammation. Surgical
interventions, including open flap debridement, regenerative procedures, implantoplasty, and resective surgery,
may be necessary for advanced cases.

Ongoing research efforts are exploring adjunctive therapies, such as antimicrobial photodynamic therapy,
probiotics, bioactive molecules, and implant surface modifications, as well as preventive strategies and risk
factor management. The identification of reliable biomarkers and the development of targeted therapies based
on molecular diagnostics hold promise for improving early detection and personalized treatment approaches. A
multidisciplinary approach combining preventive measures, appropriate interventions, and continued research is
crucial for addressing the challenges of peri-implantitis and ensuring the long-term success of dental implants.

INTRODUCTION

Dental implants have become an increasingly popular treatment option for replacing missing teeth, offering a
functional and esthetic solution for partially or completely edentulous patients. However, the long-term success
of dental implants can be compromised by peri-implant diseases, particularly peri-implantitis, which is a
progressive inflammatory condition affecting the supporting tissues around dental implants (Ting & Suzuki,
2024). Peri-implantitis is characterized by progressive bone loss around the implant, potentially leading to
implant failure and the need for surgical intervention or implant removal (Lang et al., 2004; Pjetursson et al.,
2007).

The prevalence of peri-implantitis varies widely in the literature, with reported rates ranging from 1% to over
40% (Srinivasan et al., 2014; Klinge & Meyle, 2012; Zitzmann &Berglundh, 2008). This variation can be
attributed to differences in case definitions, study populations, implant systems, and follow-up periods
(Berglundh et al., 2018). Nonetheless, the high prevalence of peri-implantitis highlights the importance of
effective prevention, early detection, and appropriate management strategies.
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This paper aims to provide a comprehensive overview of the current approaches to managing peri-implantitis,
including risk factor identification, non-surgical and surgical treatment modalities, and potential future
directions in the prevention and management of this challenging condition.

Risk Factors for Peri-Implantitis

Identifying and addressing risk factors for peri-implantitis is crucial for successful implant therapy. Several local
and systemic factors have been associated with an increased risk of peri-implant disease development and
progression.

Local Factors

1. Implant Surface Characteristics: Implant surface roughness and micro-topography can influence bacterial
adhesion and biofilm formation, potentially increasing the risk of peri-implantitis (Misch et al., 2005;
Misch, 2007).

2. Excess Cement: Residual cement left around implant restorations can act as a nidus for bacterial
colonization and subsequent peri-implant inflammation (Staubli et al., 2017; Giovannoli et al., 2019).

3. Implant Positioning and Design: Improper implant positioning, angulation, or emergence profile can
compromise oral hygiene practices and increase the risk of peri-implant disease (Giovannoli et al., 2019).

4. Occlusal Overload: Excessive occlusal forces on implants can lead to micro-movements and disruption of
the implant-bone interface, potentially contributing to peri-implant bone loss (Misch et al., 2005; Misch,
2007).

Systemic Factors

1. Smoking: Smoking is a well-established risk factor for peri-implantitis, as it impairs wound healing,
immune response, and increases the risk of bacterial colonization (Guney et al., 2024; Sgolastra et al.,
2015).

2. History of Periodontitis: Individuals with a history of periodontitis are at higher risk for developing peri-
implantitis, as they may harbor periodontal pathogens and demonstrate an exaggerated inflammatory
response (Sousa et al., 2016; Ramanauskaite et al., 2014; Zangrando et al., 2015).

3. Diabetes Mellitus: Poor glycemic control in patients with diabetes mellitus has been associated with an
increased risk of peri-implantitis, likely due to impaired wound healing and altered immune response
(Javed & Romanos, 2009; Nibali et al., 2022; Tan et al., 2021).

4. Osteoporosis and Antiresorptive Medications: Patients with osteoporosis or those taking antiresorptive
medications, such as bisphosphonates, may be at an increased risk for peri-implantitis due to altered bone
metabolism and impaired bone remodeling (Camacho et al., 2020; Yip et al., 2012; Ting & Suzuki, 2023).

5. Genetic Factors: Emerging evidence suggests that genetic variations in immune response and inflammatory
pathways may influence an individual's susceptibility to peri-implantitis (Corréa et al., 2019).

Identifying and managing these risk factors is crucial for the prevention and successful management of peri-

implantitis. A comprehensive evaluation of patient-specific risk factors should be performed prior to implant

placement and during follow-up visits, allowing for appropriate preventive measures and treatment
modifications.

Current Approaches to Peri-Implantitis Management

The management of peri-implantitis involves a combination of non-surgical and surgical approaches, aimed at
reducing inflammation, eliminating or controlling bacterial biofilms, and promoting regeneration of the peri-
implant tissues.

Non-Surgical Management:

Non-surgical therapy is typically the initial approach for managing peri-implantitis and includes mechanical

debridement, antimicrobial therapy, and chemical decontamination of the implant surface.

1. Mechanical Debridement: This involves the removal of plaque, calculus, and inflammatory tissues from
the implant surface and peri-implant pockets using hand instruments, ultrasonic devices, or air abrasives
(Ting et al., 2018; Heitz-Mayfield, 2008).

2. Antimicrobial Therapy: Local or systemic antimicrobial agents, such as chlorhexidine, tetracycline, or
antibiotics, may be used as adjuncts to mechanical debridement to reduce the bacterial load and control
inflammation (Murray et al., 2013; Ting & Suzuki, 2021).

3. Chemical Decontamination: Various chemical agents, including citric acid, hydrogen peroxide, or laser
therapy, have been investigated for their ability to decontaminate the implant surface and remove biofilms
(Ting et al., 2018; Ting & Suzuki, 2021).
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Non-surgical therapy aims to disrupt the biofilm, reduce inflammation, and promote tissue healing. However, its
effectiveness may be limited in cases of advanced peri-implantitis with significant bone loss or complex implant
surface topographies (Ting et al., 2018; Heitz-Mayfield, 2008).

Surgical Management:

When non-surgical therapy is insufficient or in cases of advanced peri-implantitis, surgical interventions may be

necessary to achieve implant surface decontamination, access to the defect site, and promote regeneration of the

peri-implant tissues.

1. Open Flap Debridement: This involves raising a mucoperiosteal flap to gain access to the peri-implant
defect, followed by mechanical debridement and decontamination of the implant surface (Pjetursson et al.,
2012; Naert et al., 2002).

2. Regenerative Procedures: Guided bone regeneration (GBR) techniques, using bone grafts and barrier
membranes, aim to promote the regeneration of lost peri-implant bone and support tissues (Roccuzzo et al.,
2012; Serino et al., 2013).

3. Implantoplasty: This procedure involves smoothening the implant surface to reduce surface roughness and
facilitate plaque removal, potentially combined with regenerative procedures (Sudrez-Lopez del Amo et
al., 2018).

4. Resective Surgery: In cases of advanced peri-implantitis with extensive bone loss, resective surgery may
be performed to reduce the peri-implant pocket depth and facilitate oral hygiene maintenance (Derks &
Tomasi, 2015).

5.  Explantation: In cases of severe, non-responsive peri-implantitis or advanced bone loss, implant removal
(explantation) may be the only viable option (de Waal et al., 2013; Ting & Suzuki, 2021).

The choice of surgical approach depends on the extent and pattern of peri-implant bone loss, implant surface

characteristics, and patient-specific factors (Ting et al., 2018; Sgolastra et al., 2015). Regenerative procedures

aim to restore the lost peri-implant tissues, while resective approaches prioritize the establishment of a

maintainable implant-supported restoration.

Adjunctive Therapies and Future Directions

While current treatment modalities for peri-implantitis have shown varying degrees of success, ongoing research

is focused on exploring adjunctive therapies and novel approaches to improve treatment outcomes and prevent

disease recurrence.

1. Antimicrobial Photodynamic Therapy (aPDT): aPDT involves the use of a photosensitizing agent and low-
intensity light to induce the production of reactive oxygen species, which can inactivate pathogenic
bacteria and disrupt biofilms (Ting & Suzuki, 2021).

2. Probiotics and Bioactive Molecules: The use of probiotics or bioactive molecules, such as antimicrobial
peptides, anti-inflammatory agents, or growth factors, may modulate the peri-implant microbiome and
promote tissue regeneration (Ting & Suzuki, 2021).

3. Implant Surface Modifications: Ongoing research is exploring the development of implant surfaces with
enhanced antimicrobial properties, improved osseointegration, or the ability to modulate the host-bacteria
interaction (Ting & Suzuki, 2021).

4. Molecular Diagnostics and Targeted Therapies: Advances in molecular diagnostics and the identification
of specific microbial and host signatures associated with peri-implantitis may enable the development of
targeted therapies tailored to individual patient profiles (Scapoli et al., 2012; Benachinmardi et al., 2015;
Pérez-Chaparro et al., 2016; Padial-Molina et al., 2016).

5. Preventive Strategies: Emphasis is being placed on preventive measures, such as optimizing implant
design, surface characteristics, and patient education to promote effective oral hygiene and early detection
of peri-implant diseases (Ting & Suzuki, 2021).

6. Risk Factor Management: Ongoing research aims to develop strategies for managing systemic risk factors,
such as smoking cessation programs, glycemic control in diabetic patients, and optimizing antiresorptive
medication regimens (Turri et al., 2016; Nibali et al., 2022; Tan et al., 2021; Romanos & Vazquez, 2022;
Wu et al., 2014).

7. Peri-Implant Biomarkers: The identification and validation of reliable biomarkers in peri-implant
crevicular fluid or saliva may facilitate early detection and monitoring of peri-implant diseases, enabling
timely intervention (Duarte et al., 2016; Rakic et al., 2016).

These ongoing research efforts highlight the multifaceted approach required to address the complex challenges

of peri-implantitis and improve long-term implant success rates.

CONCLUSION

Peri-implantitis is a significant challenge in implant dentistry, with potentially severe consequences for implant
longevity and patient well-being. Effective management of peri-implantitis requires a comprehensive approach,
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encompassing risk factor identification, preventive measures, and appropriate non-surgical and surgical
interventions.

Current treatment modalities aim to reduce inflammation, disrupt biofilms, and promote tissue regeneration, but
their long-term efficacy remains variable, particularly in cases of advanced peri-implantitis. Ongoing research
efforts are focused on exploring adjunctive therapies, novel approaches, and preventive strategies to improve
treatment outcomes and reduce the risk of disease recurrence.

Future directions in peri-implantitis management include the development of targeted therapies based on
molecular diagnostics, implant surface modifications, and the identification of reliable biomarkers for early
detection and monitoring. Additionally, addressing systemic risk factors and promoting preventive measures
through patient education and optimized implant design are crucial for reducing the overall burden of peri-
implant diseases.
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