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ABSTRACT: 

  

AIM: 

        The aim of the review was to evaluate the scientific literature regarding the peri-implantitis. 

  

BACKGROUND: 

                Peri-implantitis was described as a destructive inflammatory lesion affecting hard and soft tissues of the osseointegrated 

implant causing bone loss and peri-implant pocketing.  Peri-implantitis can be asymptomatic, showing only signs of bleeding on 

probing, attachment loss, and bone loss. Or peri-implantitis can manifest clinical signs of increasing probing depths, suppuration, 

draining sinus, and peri-implant mucosal swelling or recession. If peri-implantitis was not detected early and treated, the bony 

destruction could extend the whole lengthen of the implant, resulting in loss of implant stability. Thus, early peri-implantitis 

detection and effective treatment is crucial in a practice that focuses on implant rehabilitation of the edentulous patient. 

  

REASON: 

       The aim of this comprehensive review was to provide a systematically derived overview of systematic reviews pertaining to 

different aspects of peri-implantitis that will help the clinician understand and manage peri-implantitis in their practice.   
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INTRODUCTION: 

Dental implants have become widely used in restoring the fully or partially edentulous patient. They have become a predictable 

alternative to fixed and removable partial dentures and were often the treatment of choice.(1)  High implant survival rates of 92.8%–

97.1% over a follow-up period of 10 years indicated that dental implants were a valid treatment option for the dental rehabilitation 

of the partially and fully edentulous patient (2).  However, despite its high survival rates, dental implants were prone to biological 

complications like peri-implantitis (3).  Indeed, this shift of composition within biofilms is concomitant with an increase in anaerobic 

bacterial species such as Porphyromonas gingivalis, Prevotella intermedia, Eikenella corrodens, Actinomyces naeslundi on the 

surface of the dental implants (4). The prevalence of periimplantitis ranges from 4% to 45% according to the definition used and 

sample population (5). 

 

Peri-implantitis was described as a destructive inflammatory lesion affecting hard and soft tissues of the osseointegrated implant 

causing bone loss and peri-implant pocketing (6). Peri-implantitis can be asymptomatic, showing only signs of bleeding on probing, 

attachment loss, and bone loss. Or peri-implantitis can manifest clinical signs of increasing probing depths, suppuration, draining 

sinus, and peri-implant mucosal swelling or recession (7).  If peri-implantitis was not detected early and treated, the bony destruction 

could extend the whole lengthen of the implant, resulting in loss of implant stability (8).  Thus, early peri-implantitis detection and 

effective treatment is crucial in a practice that focuses on implant rehabilitation of the edentulous patient. 

 

Some studies indicated that patients, who have lost 1 implant due to peri-implantitis, were more prone to implant failure (9). Patients 

with periodontal disease seemed to experience more implant loss due to peri-implantitis than periodontally healthy patients 

(10). Patients who smoke were also at risk for peri-implantitis, but non-smoking patients can develop peri-implantitis, and not all 

smoking patients develop peri-implantitis (11).  Radiographically, patients with periodontitis and smokers have also reported 

significantly more marginal bone loss around their implants (12). Thus, these factors predisposing peri-implantitis should be closely 

examined when treatment planning the dental patient for implants. For instance, laser treatments, antiseptics, and antibiotics have 

been reported as curative alternatives (13). To develop and evaluate potential periimplantitis treatment procedures, several in vitro 

studies have been and are still conducted. 

  

The aim of this comprehensive review was to provide a systematically derived overview of systematic reviews pertaining to different 

aspects of peri-implantitis that will help the clinician understand and manage peri-implantitis in their practice. 

 

Diagnostic findings for peri-implantitis 

 

There were higher levels of proinflammatory cytokines in the peri-implant crevicular fluid of implants with peri-implantitis than in 

healthy implants (14).  The studies included in both systematic reviews were heterogeneous regarding the diagnosis of peri-

implantitis. IL-1β release and TNF-α release was significantly higher in peri-implantitis compared to healthy peri-implant mucosa 

(15).  However, the IL-1β levels in peri-implantitis was not statistically significant when compared to peri-implant mucositis 
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(16).  Increased levels of IL-1β and TNF-α in peri-implant crevicular fluid from sites with peri-implantitis have been related to 

increased gingival index, probing depth, bleeding on probing, and bone loss (17). Other cytokines like IL-4, IL-6, IL-8, IL-10, IL-

12, and IL-17 have also been investigated for a link to peri-implantitis. These proinflammatory or anti-inflammatory cytokines 

associated with peri-implantitis increased with peri-implant establishment and progression (18). 

Microbial findings for peri-implantitis 

  

 The microbiologic profile of peri-implantitis is different from periodontitis and can be complex and variable (19).  It consists of 

aggressive and resistant microorganisms and may include opportunistic microorganisms, gram-negative anaerobic pathogens, gram-

positive nonsaccharolytic anaerobic rods, and Epstein–Barr virus. Although conflicting results have been reported, the following 

microorganisms were found to be more prevalent in peri-implantitis (20)  than in peri-implant health: Aggregatibacter 

actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia, and Treponema denticola, human herpesvirus 4 and 5, 

Epstein–Barr 1, and human cytomegalovirus 2 (21). In addition, microorganisms such as Tannerella forsythia, Porphyromonas 

gingivalis, Treponema socranskii, Staphylococcus aureus, Staphylococcus anaerobius, Staphylococcus intermedius, 

and Streptococcus mitis were also found comprising 30% of the total microbiota at peri-implantitis sites (22).  Peri-implantitis sites 

have higher mean colony-forming units in peri-implantitis sites compared with healthy sites (23). The reported active periodontal 

pathogens are not limited to periodontopathic bacteria, and can include opportunistic bacteria like Staphylococcus 

aureus, Staphylococcus intermedius, Streptococcus mitis, and Haemophilus influenza (24). 

 

Effects of systemic disease on peri-implantitis 

 

Patients with diabetes were at a higher risk of peri-implantitis (25).  The gingival index, probing depths, and bone loss were higher 

in poorly controlled compared to well-controlled diabetic peri-implantitis patients (26). However, conflicting results were reported 

for type 2 diabetes (27).  Patients with cardiovascular disease were also at a higher risk of peri-implantitis (28). In addition, patients 

with peri-implantitis were found to have a 3 times greater chance of harboring Epstein–Barr virus (29).  However, for patients with 

rheumatoid arthritis, statistical analysis demonstrated no associations (30). 

 

Treatment Modalities: 

 

There are several treatment modalities such as the non-surgical and surgical interventions to treat peri-implantitis. Non-surgical 

interventions focused on implant surface treatment and detoxification, with or without the use of an anti-microbial agent. The non-

surgical interventions included manual debridement, manual debridement with chlorhexidine, ultrasonic debridement, air-abrasive 

device, local or systemic antibiotics, local antiseptic application, lasers, and host modulation therapy. Non-surgical therapy is most 

effective at removing only the local irritant from peri-implantitis and is not helpful in osseous defects. Surgical interventions focused 

on flap elevation, implant surface treatment, and detoxification, with or without the use of an anti-microbial agent, and with or 

without the use of membranes or grafting materials. The surgical treatments included (1) open-flap debridement with plastic or 

carbon curettes, ultrasonic scaler, rotating instruments, air powder, or soft laser treatment; (2) resective peri-implant surgery and 

implantoplasty; and (3) guided bone regeneration techniques with or without different types of membranes (synthetic membranes, 

resorbable bovine or porcine collagen) in combination with or without bone substitutes (demineralized freeze dried bone alone or 

in combination with growth factors, autogenous bone, hydroxyapatite, xenografts, and algae-derived calcium carbonate). 

 

Various adjunctive therapies may improve the efficacy of conventional peri-implantitis treatment (31)  Debridement together with 

antibiotics resulted in the greatest probing depth reduction compared to debridement only (32).   At a short-term follow-up of 12 

months, mechanical debridement and minocycline appeared to improve treatment outcomes of peri-implantitis when compared to 

debridement and chlorohexidine (33). The use of erbium: yttrium–aluminum–garnet (Er:YAG) laser and carbon dioxide (CO2) 

lasers can improve short-term implant clinical parameters up to 6 months (34).  Er:YAG laser treatment may also result in greater 

reduction in bleeding on probing (BOP) scores compared with submucosal debridement with adjunctive submucosal irrigation with 

chlorhexidine (35,36) Implantoplasty or lasers might provide equivalent effects when compared to other commonly used methods 

for surface decontamination (37).  In addition, the use of submucosal glycine powder air polishing may greatly reduce BOP scores 

compared to submucosal irrigation with chlorhexidine digluconate and debridement; and produced similar clinical outcomes 

compared with Er:YAG laser treatment (38)  Network meta-analysis of other non-surgical approaches in peri-implantitis treatment 

showed that single or combined non-surgical interventions also resulted in greater probing depth reduction than debridement alone 

(27) 

 

In short-term follow-ups, surgical interventions reduced probing depth by 30%–50% of the initial probing depth (39).  Although 

regenerative procedures can achieve a mean of 2–2.41 mm radiographic bone fill (25)  and can improve clinical parameters of peri-

implant tissues, the use of a guided bone regeneration protocol with membrane and bone graft does not seem to be predictable in 

treatment of peri-implantitis (40)  When all surgical and non-surgical approaches were pooled together, surgical approaches showed 

greater improvements in probing depth and clinical attachment levels. However, when the surgical and non-surgical approaches 

were analyzed separately, the difference between the approaches were not statistically significant (41). 

Successful treatment outcomes of peri-implantitis were described as post-treatment implants with a mean probing depth of less than 

5 mm and no progressing bone loss. At 12 months' follow-up, Heitz-Mayfield et al (42)  reported successful overall peri-implantitis 
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treatment outcomes for different combinations of adjunctive treatments for surgical and non-surgical interventions at 76%–100% 

of patients, and at 75%–93% of implants. 

 

The treatment modalities include mechanical procedures, chemical treatment through the use of antimicrobials and combinations. 

Ultrasonic devices, manual curettes, air powder abrasion, titanium brush, implantoplasty, cold atmospheric pressure air plasma jet, 

electrolysis and laser have been assessed (43). Regarding laser systems, diode, carbon dioxide, Er:YAG and GaAlAs lasers with 

different wavelengths, irradiation times and irradiation modes (pulsed and continuous) were tested (44). Photodynamic therapy 

(PDT) through the use of laser and LED has been a popular treatment modality and was carried out for the decontamination of 

dental implant surfaces (15). Studies assessing antimicrobial treatments used different kinds of antiseptics and antimicrobial agents 

(36). These topical antiseptics used to treat the surfaces of the specimens were chlorhexidine gluconate 0.2%, hydrogen peroxide 

3.0%, sodium hypochlorite 1.0%, cetylpyridinium chloride, essential oils or citric acid 40.0% (44). Metronidazole, amoxicillin and 

the combination of these two antibiotics were used to treat titanium discs covered with bacterial biofilms (36). Additionally, some 

other molecules or compounds were tested such as grape seed extract, oligosaccharide nanomedicine OligoG and 

Triethoxysilylpropyl Succinic Anhydride (TESPSA) silane application to determine their antimicrobial properties (37,38).   

  

An effective peri-implantitis treatment requires the following conditions: (1) Removing biofilm from the implant surfaces and (2) 

Promoting the adhesion of osteoblasts [31]. However, effective debridement of oral biofilms on dental implant surfaces is difficult 

to achieve due to the rough surface and the design of dental implants in contrast to the surfaces of natural teeth [32]. Therefore, 

several approaches have been developed to treat peri-implantitis [33, 34]. In some studies, contradictory results have been found. 

For instance, studies comparing several treatment procedures did not have the same conclusion. The differences between them may 

be due to the equipment used or sample materials. Mechanical therapy induces significant changes in the composition and 

microstructure of titanium and implant surfaces as they might be damaged during treatment [11]. To reduce surface damage 

originated from metal-to-metal contact, a non-metallic instrument could be used [35]. However, these instruments have been shown 

to inadequately remove microorganisms from rough surfaces, and air-powder abrasive systems might be an interesting option. 

Implantoplasty also appeared to be a promising treatment because of inducing surface smoothness, surface hydrophily and purity 

[11]. Special attention should be paid to mechanical therapy because of the difficulty in visualizing the surface and to eliminate 

microorganisms [36]. Therefore, antibiotics or antiseptic agents have also been proposed to improve peri-implantitis treatment 

outcomes [15, 19, 23, 37]. 
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