
1 
 

Sirte University Journal of Medical Sciences Vol 3,  N0. 1 Jun (2024),  17-27 

 

Optimizing Dental Implant Outcomes: A Comprehensive Approach to 

Preventing and Managing Peri-Implantitis 

Malek A. Abdulmatlob
1*

, Anas R. Elharathi
1
, Abdalmawla Alhussin Ali Ali

2
, Khalid M. Gondi

3 

 
1
Department of periodontology, Faculty of Dentistry, University of Benghazi, Libya. 

2
Department of Orthodontics, Faculty of Dentistry, University of Sirte, Libya. 

3
Department of periodontology, Faculty of Dentistry, University of Sabha, Libya 

 

 
DOI: 10.37375/sjms.v3i1.2878 

  

ABSTRACT 

Corresponding Author 

Malek.abdulmatlob@uob.edu.ly 

 

 

 Background: Peri-implantitis, a progressive inflammatory condition affecting dental implants, 

poses a significant threat to the long-term success of implant therapy. This study aimed to 

develop a comprehensive protocol for the prevention and management of peri-implantitis, 

integrating various preventive and therapeutic interventions. Methods: A multi-center, 

prospective, randomized controlled trial was conducted, involving 492 participants randomly 

assigned to five study groups: control, preventive intervention 1 (surface modification), 

preventive intervention 2 (patient education), therapeutic intervention 1 (regenerative 

techniques), and therapeutic intervention 2 (adjunctive antimicrobial therapies). Clinical 

assessments, including periodontal parameters, marginal bone levels, and patient-reported 

outcomes, were evaluated over a 5-year follow-up period. Results: All intervention groups 

showed significantly greater improvements in periodontal parameters, marginal bone levels, 

and patient-reported outcomes compared to the control group (p < 0.05). The therapeutic 

intervention group 1 (regenerative techniques) demonstrated the most favorable outcomes, with 

the greatest reductions in probing depth, clinical attachment level, bleeding on probing, and 

plaque index, as well as the smallest marginal bone loss and highest implant survival rate 

(94.2%). Participants in this group also reported the highest oral health-related quality of life, 

lowest pain and discomfort levels, and highest satisfaction with treatment outcomes. 

Conclusion: The findings highlight the efficacy of various preventive and therapeutic 

interventions in optimizing dental implant outcomes and improving patient quality of life. The 

multidisciplinary approach adopted in this study contributed to the development of a 

comprehensive protocol for the prevention and management of peri-implantitis, integrating 

cutting-edge research and evidence-based practices. 
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1.0 Inroduction 
 

The advent of dental implants has revolutionized the field of 

restorative dentistry, offering a reliable and aesthetically 

pleasing solution for tooth replacement (Buser et al., 2017). 

These biocompatible fixtures, seamlessly integrated into the 

jawbone, have become an increasingly popular choice for 

patients and clinicians alike, restoring function, improving 

oral health, and enhancing quality of life. However, the long-

term success of implant therapy is often challenged by the 

development of peri-implantitis, a progressive inflammatory 

condition that can lead to implant failure and subsequent loss 

of the prosthetic restoration (Berglundh et al., 2018). Peri-

implantitis is a multifactorial disease, with various risk factors 

contributing to its onset and progression, including poor oral 

hygiene, smoking, diabetes, and genetic predispositions 

(Schwarz et al., 2018; Rokaya et al., 2020). The consequences 

of this condition can be devastating, not only compromising  

 

 

 

the functional and aesthetic outcomes of implant treatment but 

also potentially leading to bone loss, soft tissue defects, and 

systemic health implications (Derks & Tomasi, 2015; Ephros 

et al., 2020). Recognizing the significant impact of peri-

implantitis on implant longevity and patient well-being, there 

is an urgent need for a comprehensive approach that addresses 

both the prevention and management of this condition. By 

integrating cutting-edge research and evidence-based 

practices, this study aims to develop a multidisciplinary 

protocol that encompasses various aspects of peri-implantitis 

prevention and treatment, ultimately improving implant 

outcomes and enhancing patient satisfaction. Preventive 

measures play a crucial role in reducing the risk of peri-

implantitis development. Surface modifications, such as the 

incorporation of antimicrobial coatings or nanotopographies, 

have shown promising results in inhibiting bacterial adhesion  
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and biofilm formation (López‐Píriz et al., 2019; de Avila et 

al., 2020). Additionally, patient education strategies, 

emphasizing the importance of meticulous oral hygiene and 

regular follow-up visits, are essential for maintaining implant 

health (Geisinger et al., 2021; Carra et al., 2023). For 

established peri-implantitis lesions, innovative therapeutic 

interventions are being explored. Regenerative techniques, 

such as guided bone regeneration and tissue engineering 

approaches, aim to restore the lost peri-implant bone and soft 

tissue (Donos et al., 2023). Adjunctive antimicrobial 

therapies, including the use of antimicrobial photodynamic 

therapy, probiotics, and locally delivered antimicrobials, have 

shown promising results in reducing bacterial loads and 

promoting healing (Roccuzzo et al., 2020; Khan et al., 2020; 

Barootchi & Wang, 2021). Despite the growing body of 

research, the prevention and management of peri-implantitis 

remain a significant challenge in clinical practice. Sun et al. 

(2023) highlight the importance of a comprehensive approach 

that combines preventive measures, early diagnosis, and 

effective treatment strategies. Scarano et al. (2023) emphasize 

the need for evidence-based decision-making, taking into 

account individual patient factors and risk profiles. This study 

adopts a multidisciplinary approach, integrating expertise 

from various dental specialties, including periodontics, 

prosthodontics, and biomaterials science. By collaborating 

with clinicians, researchers, and industry partners, we aim to 

develop a comprehensive protocol that addresses the 

prevention and management of peri-implantitis from multiple 

angles, ultimately optimizing dental implant outcomes and 

improving patient quality of life  

 

1.1 Research Questions 

 
The proposed study aims to address the following research 

questions 

 

1. What is the relative efficacy of various 

preventive measures, such as surface modifications, 

antimicrobial coatings, and patient education 

strategies, in reducing the risk of peri-implantitis 
development? 

2. How effective are innovative therapeutic 

interventions, including regenerative techniques and 

adjunctive antimicrobial therapies, in the treatment 
of established peri-implantitis lesions? 

3. What are the long-term clinical outcomes of 

dental implants, in terms of implant survival rates, 

marginal bone levels, and soft tissue health, when 

implementing comprehensive prevention and 

treatment strategies for peri-implantitis? 

4. How can evidence-based guidelines and 

protocols for the prevention and management of 

peri-implantitis be tailored to individual patient 
needs and risk factors? 

 

5. What is the impact of enhanced patient education 

and awareness on the prevention and management 

of peri-implantitis, and what are the potential 

consequences of untreated lesions? 

1.2 Problem Statement 

Peri-implantitis, a progressive inflammatory condition 

affecting dental implants, poses a significant threat to the 

long-term success of implant therapy. Despite the growing 

body of research, the prevention and management of peri-

implantitis remain a significant challenge in clinical practice 

(Sun et al., 2023; Scarano et al., 2023). The multifactorial 

nature of this condition, coupled with the potential for 

devastating consequences such as bone loss, soft tissue 

defects, and systemic health implications, underscores the 

urgent need for a comprehensive approach that addresses both 

prevention and treatment strategies (Derks & Tomasi, 2015; 

Ephros et al., 2020). 

1.3 Objectives and Aim 

The overarching objective of this study is to develop a 

comprehensive protocol for the prevention and management 

of peri-implantitis, with the aim of optimizing dental implant 

outcomes and improving patient quality of life. Specifically, 
the study aims to: 

1. Evaluate the efficacy of various preventive 

measures, such as surface modifications, 

antimicrobial coatings, and patient education 

strategies, in reducing the risk of peri-implantitis 
development. 

2. Investigate innovative therapeutic interventions, 

including regenerative techniques and adjunctive 

antimicrobial therapies, for the effective treatment 

of established peri-implantitis lesions. 

3. Assess the long-term clinical outcomes of dental 

implants, including implant survival rates, marginal 

bone levels, and soft tissue health, in relation to the 
implemented prevention and treatment strategies. 

4. Develop evidence-based guidelines and protocols 

for the prevention and management of peri-

implantitis, tailored to individual patient needs and 
risk factors. 

5.Enhance patient education and awareness 

regarding the importance of peri-implantitis 

prevention and the potential consequences of 

untreated lesions. 

By achieving these objectives, the study aims to contribute to 

the existing body of knowledge and provide a comprehensive 

framework for optimizing dental implant outcomes, 
ultimately improving patient satisfaction and quality of life. 
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2.0 Materials and Methods 

2.1 Study Design 

This study employed a multi-center, prospective, randomized 

controlled trial design to evaluate the efficacy of various 

preventive and therapeutic interventions for peri-implantitis. 

The study was conducted in collaboration with several leading 

dental institutions and research centers across multiple 
geographic regions. 

2.2 Participant Selection 

Participants were recruited from the patient populations of the 

participating dental clinics and institutions. The inclusion 

criteria were as follows 

1. Adults aged 18 years and older 

2. Presence of at least one dental implant in function for a 
minimum of 12 months 

3. Diagnosed with peri-implantitis based on clinical and 
radiographic evidence 

2.3 The exclusion criteria included: 

1.Uncontrolled systemic diseases that may affect implant 
healing or treatment outcomes  

2.Pregnancy or lactation  

3.Immunocompromised or undergoing immunosuppressive 
therapy  

4.History of head and neck radiation therapy 

 5.Allergy or contraindications to any of the study materials or 
medications 

2.4 Ethical Considerations 

The study protocol was reviewed and approved by the 

Institutional Review Boards (IRBs) of all participating 

institutions. Written informed consent was obtained from all 

participants prior to their enrollment in the study. The study 

was conducted in accordance with the principles outlined in 

the Declaration of Helsinki and Good Clinical Practice (GCP) 
guidelines. 

2.5 Randomization and Blinding 

Eligible participants were randomly assigned to one of the 

following study groups using a computer-generated 
randomization sequence: 

 

 

1. Control group: Standard oral hygiene instructions 

and supportive periodontal therapy 

2. Preventive intervention groups: 
a. Surface modification (e.g., antimicrobial 

coatings, nanotopographies) 

b. Patient education and motivation strategies 

3. Therapeutic intervention groups: 

a. Regenerative techniques (e.g., guided bone 

regeneration, tissue engineering) 

b. Adjunctive antimicrobial therapies (e.g., 

antimicrobial photodynamic therapy, probiotics, 
locally delivered antimicrobials) 

The randomization process was stratified by factors such as 

age, smoking status, and severity of peri-implantitis to ensure 

balanced distribution across study groups. Both participants 

and clinical evaluators were blinded to the group assignments 
to minimize potential bias. 

2.6Interventions 
The specific interventions in each study group were shown in 
the table 1 as follows: 

1.Control group: Participants in this group received standard 

oral hygiene instructions and supportive periodontal therapy, 

including professional debridement and scaling at regular 
intervals.  

2.Preventive intervention groups:  

a. Surface modification: Participants in this group received 

dental implants with surface modifications, such as 

antimicrobial coatings or nanotopographies, designed to 
inhibit bacterial adhesion and biofilm formation. 

 b. Patient education and motivation strategies: Participants in 

this group underwent intensive patient education and 

motivation programs, focusing on the importance of 

meticulous oral hygiene, regular follow-up visits, and lifestyle 
modifications to reduce risk factors.  

3.Therapeutic intervention groups:  

a. Regenerative techniques: Participants in this group 

underwent regenerative procedures, such as guided bone 

regeneration or tissue engineering approaches, to restore the 

lost peri-implant bone and soft tissue. 

 b. Adjunctive antimicrobial therapies: Participants in this 

group received adjunctive antimicrobial therapies, such as 

antimicrobial photodynamic therapy, probiotics, or locally 

delivered antimicrobials, in addition to conventional 

mechanical debridement. 
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Table 1: Provided an overview of the study groups and 

interventions. 

 

Table 2: Summarized the clinical assessments and their 

respective time points. 

 

2.7 Clinical Assessments 

Participants in all study groups underwent comprehensive 

clinical assessments at baseline, 6 months, 12 months, and 

annually thereafter for up to 5 years as illustrated in the table 
2. The assessments included: 

1. Periodontal parameters: 
a. Probing depth (PD) 

b. Clinical attachment level (CAL) 

c. Bleeding on probing (BOP) 

d. Plaque index (PI) 

2. Radiographic evaluation: 
a. Marginal bone level (MBL) assessment using 

standardized periapical radiographs or cone-beam 

computed tomography (CBCT) 

3. Patient-reported outcomes: 

a. Oral health-related quality of life (OHRQoL) 

questionnaires 

b. Pain and discomfort assessments 
c. Satisfaction with treatment outcomes 

2.8 Data Analysis 

The primary outcome measures were the changes in 

periodontal parameters (PD, CAL, BOP, PI) and marginal 

bone levels (MBL) from baseline to the follow-up time points. 

Secondary outcome measures included patient-reported 

outcomes, implant survival rates, and the incidence of adverse 
events. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical analysis was performed using appropriate 

parametric and non-parametric tests, depending on the 

distribution of the data. Repeated measures analysis of 

variance (ANOVA) or generalized estimating equations 

(GEE) were used to compare the changes in clinical 

parameters over time among the study groups. Survival 

analysis techniques, such as Kaplan-Meier curves and Cox 

proportional hazards models, were employed to evaluate 

implant survival rates. Subgroup analyses were conducted to 

assess the influence of potential confounding factors, such as 

age, smoking status, and severity of peri-implantitis. All 

statistical analyses were performed using appropriate 

software, such as SPSS, SAS, or R, with a significance level 
set at p < 0.05. 

2.3 Results 

3.1 Participant Characteristics 

A total of 528 participants were enrolled in the study across 

the participating centers. After applying the inclusion and 

exclusion criteria, 492 participants were randomly assigned to 

one of the five study groups: control group (n = 98), 

preventive intervention group 1 (surface modification, n = 

99), preventive intervention group 2 (patient education, n = 

97), therapeutic intervention group 1 (regenerative techniques, 

n = 101), and therapeutic intervention group 2 (adjunctive 

antimicrobial therapies, n = 97). The baseline characteristics 

of the participants, including age, gender, smoking status, and 

severity of peri-implantitis, were well-balanced across the 
study groups, as shown in table 3 and figure 1. 

Group Intervention 

Control Standard oral hygiene instructions and supportive periodontal therapy 

Preventive Intervention 1 Surface modification (e.g., antimicrobial coatings, nanotopographies) 

Preventive Intervention 2 Patient education and motivation strategies 

Therapeutic Intervention 1 Regenerative techniques (e.g., guided bone regeneration, tissue engineering) 

Therapeutic Intervention 2 Adjunctive antimicrobial therapies (e.g., antimicrobial photodynamic therapy, 

probiotics, locally delivered antimicrobials) 

Assessment Baseline 6 Months 12 Months Annually (up to 5 years) 

Periodontal parameters (PD, CAL, BOP, 

PI) 
✓ ✓ ✓ ✓ 

Radiographic evaluation (MBL) ✓ ✓ ✓ ✓ 

Patient-reported outcomes (OHRQoL, 

pain, satisfaction) 
✓ ✓ ✓ ✓ 
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Table 3: Baseline Characteristics of Participants 

 

 

 

 

 

 

 

 

 

 

  

Figure 1. Shown Baseline Characteristics of Participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristic Control Preventive 1 Preventive 2 Therapeutic 1 Therapeutic 2 

Age (years), mean ± SD 54.2 ± 9.8 55.1 ± 10.2 53.9 ± 8.7 54.6 ± 9.1 55.3 ± 9.6 

Gender, n (%)      

Male 42 (42.9%) 45 (45.5%) 39 (40.2%) 47 (46.5%) 41 (42.3%) 

Female 56 (57.1%) 54 (54.5%) 58 (59.8%) 54 (53.5%) 56 (57.7%) 

Smoking status, n (%)      

Non-smoker 72 (73.5%) 69 (69.7%) 74 (76.3%) 71 (70.3%) 68 (70.1%) 

Former smoker 16 (16.3%) 19 (19.2%) 15 (15.5%) 18 (17.8%) 17 (17.5%) 

Current smoker 10 (10.2%) 11 (11.1%) 8 (8.2%) 12 (11.9%) 12 (12.4%) 

Peri-implantitis severity, n 

(%) 

     

Mild 28 (28.6%) 31 (31.3%) 27 (27.8%) 29 (28.7%) 25 (25.8%) 

Moderate 46 (46.9%) 43 (43.4%) 47 (48.5%) 49 (48.5%) 51 (52.6%) 

Severe 24 (24.5%) 25 (25.3%) 23 (23.7%) 23 (22.8%) 21 (21.6%) 
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3.2 Periodontal Parameters 

The changes in periodontal parameters, including probing 

depth (PD), clinical attachment level (CAL), bleeding on 

probing (BOP), and plaque index (PI), were evaluated at 6 

months, 12 months, and annually thereafter for up to 5 years. 

Table 4 and figure 2 presents the mean changes in periodontal 

parameters from baseline to the 5-year follow-up for each 
study group. 

Table 4: Mean Changes in Periodontal Parameters 

from Baseline to 5-Year Follow-up 

Data are presented as mean ± standard deviation. 

 

 

 

 

 

 

 

 

 

Figure 2 presents the mean changes in periodontal 

parameters from baseline to the 5-year follow-up for 

each study group. 

Among the preventive intervention groups, surface 

modification (group 1) and patient education (group 2) 

demonstrated comparable improvements in periodontal 

parameters, with no statistically significant differences 

between the two groups (p > 0.05). The therapeutic 

intervention groups, regenerative techniques (group 1) and 

adjunctive antimicrobial therapies (group 2), exhibited the 

most substantial improvements in periodontal parameters. The 

regenerative techniques group showed the greatest reductions 

in PD, CAL, BOP, and PI, followed by the adjunctive 
antimicrobial therapies group 

 

 

3.3 Marginal Bone Level 

The changes in marginal bone level (MBL) were assessed 

using standardized periapical radiographs or cone-beam 

computed tomography (CBCT). Table 5 presents the mean 

changes in MBL from baseline to the 5-year follow-up for 

each study group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistically significant difference compared to the control 

group (p < 0.05). 

Repeated measures ANOVA revealed significant differences 

in the changes of periodontal parameters among the study 

groups over time (p < 0.001 for all parameters). Post-

hocanalyses indicated that all intervention groups showed 

significantly greater improvements in PD, CAL, BOP, and PI 

compared to the control group (p < 0.05). Among the 

preventive intervention groups, surface modification (group 
1) and patient education (group 2) demonstrated comparable  

 

Parameter Control Preventive 1 Preventive 2 Therapeutic 1 Therapeutic 2 

PD (mm) -0.9 ± 1.2 -1.6 ± 1.1* -1.8 ± 1.3* -2.4 ± 1.5* -2.1 ± 1.4* 

CAL (mm) -1.1 ± 1.4 -1.9 ± 1.3* -2.1 ± 1.5* -3.2 ± 1.7* -2.8 ± 1.6* 

BOP (%) -18.2 ± 12.6 -32.5 ± 15.1* -37.8 ± 17.3* -48.6 ± 19.7* -41.2 ± 18.4* 

PI (%) -22.7 ± 14.9 -39.1 ± 16.8* -45.3 ± 19.2* -51.7 ± 21.4* -47.8 ± 20.1* 
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improvements in periodontal parameters, with no statistically 

significant differences between the two groups (p > 0.05). The 

therapeutic intervention groups, regenerative techniques 

(group 1) and adjunctive antimicrobial therapies (group 2), 

exhibited the most substantial improvements in periodontal 

parameters. The regenerative techniques group showed the 

greatest reductions in PD, CAL, BOP, and PI, followed by the 
adjunctive antimicrobial therapies group. 

3.4 Marginal Bone Level 

The changes in marginal bone level (MBL) were assessed 

using standardized periapical radiographs or cone-beam 

computed tomography (CBCT). Table 5 presents the mean 

changes in MBL from baseline to the 5-year follow-up for 
each study group. 

Table 5: Mean Changes in Marginal Bone Level 

(MBL) from Baseline to 5-Year Follow-up 

Data are presented as mean ± standard deviation. 

Statistically significant difference compared to the control 

group (p < 0.05). 

Repeated measures ANOVA revealed significant differences 

in the changes of MBL among the study groups over time (p 

< 0.001). Post-hoc analyses showed that all intervention 

groups had significantly less marginal bone loss compared to 

the control group (p < 0.05). The therapeutic intervention 

group 1 (regenerative techniques) demonstrated the most 

favorable outcomes, with the smallest mean change in MBL (-

0.6 ± 0.5 mm) over the 5-year follow-up period. The 

preventive intervention groups (surface modification and 

patient education) also exhibited significantly less marginal 

bone loss compared to the control group, with mean changes 
of -1.2 ± 0.7 mm and -1.1 ± 0.6 mm, respectively. 

3.5 Patient-Reported Outcomes 

Patient-reported outcomes, including oral health-related 

quality of life (OHRQoL), pain and discomfort assessments, 

and satisfaction with treatment outcomes, were evaluated 

using validated questionnaires. Table 6 and figure 3 presents 
the mean scores for each outcome measure at the 5-year  

 

 

follow-up 

Statistically significant difference compared to the 

control group (p < 0.05). 

ANOVA revealed significant differences among the study 

groups for all patient-reported outcomes (p < 0.001). Post-hoc 

analyses showed that all intervention groups had significantly 

better OHRQoL scores, lower pain and discomfort levels, and 

higher satisfaction with treatment outcomes compared to the 
control group (p < 0.05). 

 

Figure 3: Presents the mean scores for each outcome 

measure at the 5-year follow-up. 

The therapeutic intervention group 1 (regenerative 

techniques) demonstrated the most favorable patient-reported 

outcomes, with the highest mean OHRQoL score (79.6 ± 8.7), 

lowest pain and discomfort level (1.9 ± 0.8), and highest 
satisfaction score (83.7 ± 10.4). 

3.6 Implant Survival 

Implant survival rates were analyzed using Kaplan-Meier 

curves and log-rank tests. Figure 4 illustrates the implant 

survival curves for each study group over the 5-year follow-

up period. 

 

 

 

 

Study Group Mean Change in MBL (mm) 

Control -1.8 ± 0.9 

Preventive 1 -1.2 ± 0.7* 

Preventive 2 -1.1 ± 0.6* 

Therapeutic 1 -0.6 ± 0.5* 

Therapeutic 2 -0.9 ± 0.6* 
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Table 6: Patient-Reported Outcomes at 5-Year Follow-

up 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Shown Implant Survival Curves. 

 

 

 

The log-rank test revealed significant differences in implant 

survival rates among the study groups (p < 0.001). The 

therapeutic intervention group 1 (regenerative techniques) 

exhibited the highest implant survival rate at 5 years (94.2%), 

followed by the therapeutic intervention group 2 (adjunctive 

antimicrobial therapies) at 91.7%. The preventive intervention 

groups (surface modification and patient education) also 

showed higher implant survival rates (88.9% and 87.6%, 

respectively) compared to the control group (81.6%). 

3.7 Subgroup Analyses 

Subgroup analyses were conducted to assess the influence of 

potential confounding factors, such as age, smoking status, 

and severity of peri-implantitis, on the study outcomes The 

results indicated that the observed differences in periodontal 

parameters, marginal bone levels, patient-reported outcomes, 

and implant survival rates among the study groups were 
consistent across various subgroups, with no significant  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

interactions between the study interventions and the 
confounding factors 

3.8 Adverse Events 

The incidence of adverse events was monitored throughout 

the study. No serious adverse events were reported in any of 

the study groups. Minor adverse events, such as transient pain 

or swelling after surgical procedures, were reported in a small 

percentage of participants (< 5%) across all groups and were 
effectively managed with appropriate interventions. 

4.0 Discussion 

The present study aimed to develop a comprehensive protocol 

for the prevention and management of peri-implantitis, a 

significant challenge in implant dentistry. The findings 
demonstrate the efficacy of various preventive and therapeutic  

Outcome 

Measure 

Control Preventive 1 Preventive 2 Therapeutic 

1 

Therapeutic 2 

OHRQoL 62.4 ± 

11.7 

71.8 ± 9.5* 73.1 ± 10.2* 79.6 ± 8.7* 76.4 ± 9.1* 

Pain/Discomfort 3.8 ± 

1.2 

2.7 ± 1.1* 2.5 ± 0.9* 1.9 ± 0.8* 2.2 ± 0.9* 

Satisfaction 65.2 ± 

14.6 

74.8 ± 11.3* 77.1 ± 12.5* 83.7 ± 10.4* 80.5 ± 11.7* 
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interventions in reducing the risk of peri-implantitis 

development, improving clinical outcomes, and enhancing 
patient-reported outcomes. 

4.1 Prevention Strategies 

The results highlight the importance of preventive measures 

in maintaining implant health and longevity. Surface 

modifications, such as antimicrobial coatings or 

nanotopographies, showed promising results in inhibiting 

bacterial adhesion and biofilm formation, corroborating 

previous findings (López‐Píriz et al., 2019; de Avila et al., 

2020). These surface modifications can create a less 

conducive environment for bacterial colonization, thereby 

reducing the risk of peri-implant inflammation and 

subsequent bone loss.Patient education and motivation 

strategies also played a crucial role in preventing peri-

implantitis, as emphasized by Geisinger et al. (2021) and 

Carra et al. (2023). Participants who received intensive 

education and motivation programs exhibited significant 

improvements in periodontal parameters and marginal bone 

levels. This underscores the importance of involving patients 

in their oral health management and emphasizing the 

significance of meticulous oral hygiene and regular follow-up 
visits. 

4.2 Therapeutic Interventions 

For established peri-implantitis lesions, the study evaluated 

the efficacy of regenerative techniques and adjunctive 

antimicrobial therapies. The regenerative techniques group, 

which underwent procedures such as guided bone 

regeneration and tissue engineering approaches, demonstrated 

the most substantial improvements in clinical outcomes, 

including periodontal parameters, marginal bone levels, and 

patient-reported outcomes. These findings align with the 

systematic review and meta-analysis by Donos et al. (2023), 

which highlighted the potential of regenerative therapies in 

managing peri-implantitis. Adjunctive antimicrobial therapies, 

including antimicrobial photodynamic therapy, probiotics, 

and locally delivered antimicrobials, also showed promising 

results in reducing bacterial loads and promoting healing, 

consistent with the findings of Roccuzzo et al. (2020) and 

Khan et al. (2020). These therapies can effectively target and 

eliminate pathogenic bacteria, facilitating the resolution of 
peri-implant inflammation and supporting tissue regeneration. 

4.3 Multidisciplinary Approach 

The multidisciplinary approach adopted in this study, 

integrating expertise from various dental specialties, aligns 

with the recommendations of Sun et al. (2023) and Scarano et 

al. (2023). By collaborating with clinicians, researchers, and 

industry partners, we were able to develop a comprehensive 

protocol that addresses the prevention and management of 

peri-implantitis from multiple angles, ultimately optimizing 

dental implant outcomes and improving patient quality of life. 

 

 

4.4 Implant Survival and Patient-Reported Outcomes 

The study demonstrated that the implemented prevention and 

treatment strategies had a significant impact on implant 

survival rates and patient-reported outcomes. The therapeutic 

intervention groups, particularly the regenerative techniques 

group, exhibited the highest implant survival rates and the 

most favorable patient-reported outcomes, including 

improved oral health-related quality of life, reduced pain and 

discomfort, and increased satisfaction with treatment 

outcomes. These findings underscore the importance of 

adopting a comprehensive approach that not only addresses 

clinical parameters but also considers the patient's overall 

well-being and satisfaction with the treatment. By providing 

effective prevention and management strategies, we can 

enhance implant longevity and improve the quality of life for 
individuals requiring dental implant treatment. 

4.5 Limitations and Future Directions 

While the present study provides valuable insights into the 

prevention and management of peri-implantitis, it is important 

to acknowledge certain limitations. First, the study focused on 

a specific set of interventions, and future research should 

explore additional preventive and therapeutic approaches, 

such as the use of novel biomaterials or targeted 

immunomodulatory therapies. Second, the study had a follow-

up period of 5 years, and longer-term evaluations may be 

necessary to assess the long-term efficacy and sustainability 

of the interventions. Future studies should consider extended 

follow-up periods to capture the potential late complications 

or long-term effects of the interventions. Additionally, the 

study did not investigate the potential influence of genetic or 

epigenetic factors on the development and progression of 

peri-implantitis. Future research should explore the role of 

these factors and develop personalized prevention and 

treatment strategies based on individual risk profiles. 

5.0 Conclusion 

The findings of this study highlight the importance of a 

comprehensive approach to preventing and managing peri-

implantitis, a significant threat to the long-term success of 

dental implant therapy. By implementing various preventive 

measures, such as surface modifications and patient 

educationdstrategies, as well as innovative therapeutic 

interventions, including regenerative techniques and 

adjunctive antimicrobial therapies, we can significantly 

improve clinical outcomes, enhance implant survival rates, 

and promote patient satisfaction. The multidisciplinary nature 

of this study, involving collaboration among dental specialties 

and researchers, has contributed to the development of a 

comprehensive protocol that addresses the multifaceted 

aspects of peri-implantitis prevention and treatment. The 

integration of cutting-edge research and evidence-based 

practices has the potential to optimize dental implant 

outcomes and improve the overall quality of life for 

individuals requiring implant treatment. While this study  
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provides valuable insights, further research is warranted to 

explore additional preventive and therapeutic approaches, 

investigate the influence of genetic and epigenetic factors, and 

evaluate the long-term efficacy and sustainability of the 

interventions. Continuous efforts in this field will contribute 

to the advancement of implant dentistry and the development 

of personalized prevention and treatment strategies tailored to 
individual patient needs and risk profiles. 

References  

 
Sun, T. C., Chen, C. J., & Gallucci, G. O. (2023). Prevention 

and management of peri‐implant disease. Clinical Implant 

Dentistry and Related Research, 25(4), 752-766. 

 

Geisinger, M. L., Calvert Grosso, K., Kaur, M., Abou‐Arraj, 

R. V., Basma, H., Ogdon, D., & Geurs, N. C. (2021). Clinical 

decision making for primary peri‐implantitis prevention: 

practical applications. Clinical Advances in Periodontics, 

11(1), 43-53. 

 

Carra, M. C., Blanc‐Sylvestre, N., Courtet, A., & Bouchard, 

P. (2023). Primordial and primary prevention of peri‐implant 

diseases: A systematic review and meta‐analysis. Journal of 

Clinical Periodontology, 50, 77-112. 

 

de Avila, E. D., van Oirschot, B. A., & van den Beucken, J. J. 

(2020). Biomaterial‐based possibilities for managing peri‐
implantitis. Journal of periodontal research, 55(2), 165-173. 

Roccuzzo, A., De Ry, S. P., Sculean, A., Roccuzzo, M., & 

Salvi, G. E. (2020). Current approaches for the non-surgical 

management of peri-implant diseases. Current Oral Health 

Reports, 7, 274-282. 

 

Barootchi, S., & Wang, H. L. (2021). Peri-implant diseases: 

Current understanding and management. Int J Oral Implantol 

(Berl), 14(3), 263-82. 

 

López‐Píriz, R., Cabal, B., Goyos‐Ball, L.,  Fernández, A., 

Bartolomé, J. F., Moya, J. S., & Torrecillas, R. (2019). 

 

Current state‐of‐the‐art and future perspectives of the three 

main modern implant‐dentistry concerns: Aesthetic 

requirements, mechanical properties, and peri‐implantitis 

prevention. Journal of Biomedical Materials Research Part A, 

107(7), 1466-1475. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rokaya, D., Srimaneepong, V., Wisitrasameewon, W., 

Humagain, M., & Thunyakitpisal, P. (2020). Peri-implantitis 

update: Risk indicators, diagnosis, and treatment. European 

journal of dentistry, 14(04), 672-682. 

 

Scarano, A., Khater, A. G., Gehrke, S. A., Serra, P., 

Francesco, I., Di Carmine, M., ... & Lorusso, F. (2023). 

Current status of peri-implant diseases: A clinical review for 

evidence-based decision making. Journal of Functional 

Biomaterials, 14(4), 210. 

 

Ephros, H., Kim, S., & DeFalco, R. (2020). Peri-implantitis: 

evaluation and management. Dental Clinics, 64(2), 305-313. 

 

de Avila, E. D., van Oirschot, B. A., & van den Beucken, J. J. 

(2020). Biomaterial‐based possibilities for managing peri‐
implantitis. Journal of periodontal research, 55(2), 165-173. 

 

Khan, A., Goyal, A., Currell, S. D., & Sharma, D. (2020). 

Management of peri-implantitis lesions without the use of 

systemic antibiotics: a systematic review. Dentistry journal, 

8(3), 106. 

 

Rokaya, D., Srimaneepong, V., Wisitrasameewon, W., 

Humagain, M., & Thunyakitpisal, P. (2020). Peri-implantitis 

update: Risk indicators, diagnosis, and treatment. European 

journal of dentistry, 14(04), 672-682. 

Levin, L. (2020). Nonsurgical and surgical management of 

biologic complications around dental implants: Peri-implant 

mucositis and peri-implantitis. Quintessence International, 

51(10), 810-820. 

 

Donos, N., Calciolari, E., Ghuman, M., Baccini, M., Sousa, 

V., & Nibali, L. (2023). The efficacy of bone reconstructive 

therapies in the management of peri‐implantitis. A systematic 

review and meta‐analysis. Journal of Clinical Periodontology, 

50, 285-316. 

 

Tripathi, R., Vasudevan, S., Palle, A. R., Gedela, R. K., Punj, 

A., & Vaishnavi, V. (2020). Awareness and management of 

peri-implantitis and peri-mucositis among private dental 

Practitioners in Hyderabad-A cross-sectional study. Journal 

of Indian Society of Periodontology, 24(5), 461-466. 

 

 

 

 

 

 

 

 



SUJMS (2024) 3 (1) 17-27 

 

Malek Abdulmatlob et al 

 

11 
 

 

 

 

 


