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Workshop 5 - Peri-implantitis 

Diego Sales1, Judith Esquenazi2, Martín Minvielle3, Ernesto Andrade4, Magdalena 

Mayol5 

 

Working methodology at the peri-implantitis workshop. The workshop was divided 

into three stages: 1) development of guiding topics, selection and delivery of articles, 2) 

reception, evaluation and returning of articles, and 3) the workshop itself. 

FIRST STAGE: The process began in February 2014, when five guiding questions were 

formulated to organize the workshop discussion. These were: Diagnosis, Epidemiology, 

Risk Factors, Periodontal Disease History and Peri-Implantitis Treatment. A literature 

search was performed in PUBMED, EMBASE, LILACS and COCHRANE, from 2000 to 

date, in both English and Portuguese, using the following descriptors: peri-implantitis, 

peri-implant disease, perimplantitis, risk factor, epidemiology, incidence, prevalence, 

treatment, therapeutics, combined with boolean operators. Most articles were 

cross-sectional, retrospective studies, systematic reviews, consensus statements, with 

few meta-analyses and prospective studies. Case reports and author reviews were 

excluded. Workshop leaders selected the most relevant articles, excluding consensus 

statements, and emailed the papers selected to the workshop participants. 
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SECOND STAGE: workshop participants received and analyzed the articles selected. 

The articles that met the inclusion criteria were distributed among the workshop 

participants. The workshop took place from 8:30 to 12:30hs, and 45 minutes were 

devoted to each guiding question. After the debate, the reviewer summarized and 

analyzed the selected articles, stating if the conclusions drawn were consistent with the 

evidence resulting from the literature considered. 

Workshop leaders: Drs. Judith Esquenazi and Diego Sales. Secretary: Dr. Martín 

Minvielle. Reviewer: Dr. Ernesto Andrade 

Workshop participants: Drs. Adriana Ramos, Carolina Verolo, Jorge Cabrera, Luis 

Arroyo, Magdalena Mayol, María José Quintana, Ricardo Kaufmann, Verónica Foglino, 

Virginia Papone, Michel Bittencourt, Carolina Aldaya, Alessia Molinari, Sebastián Pérez.  

 

Question No. 2.- How to diagnose: Mucositis and Peri-implantitis? The term “peri-

implantitis” was introduced by Mombelli in 1987(1), and then modified in the 1st European 

Workshop on Periodontology, to describe an inflammatory disease that leads to bone 

loss around dental implants(2). Peri-implant diseases include: mucositis, described as an 

inflammatory lesion in the mucosa surrounding the implant, without concomitant bone 

loss(3). The literature presents discrepancies regarding the clinical parameters to 

consider (Figure 1). 
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  Fig. 1 

The connective tissue adjacent to the implant has abundant collagen fibers, is relatively 

acellular and avascular, and is histologically similar to scar tissue. Collagen fibers are 

arranged parallel to the axis of the implant, resulting in a more labile connection and 

faster disease progression for peri-implantitis compared to periodontal disease(4). 

Classification of peri-implantitis(5) 

Early: Probing depth >4 mm, with bleeding and/or suppuration in >2 implant sites, and 

bone loss <25% of the total implant length (Fig. 2) 

 

 

 

  

 
Fig. 2 

 
 

Moderate: Probing depth >6 mm, with bleeding and/or suppuration in >2 implant sites, 

and bone loss between 25% and 50% of the total implant length (Fig. 3) 

  Fig. 3 
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Advanced: Probing depth >8 mm, with bleeding and/or suppuration in >2 implant sites, 

and bone loss >50% of the total implant length (Fig. 4) 

 

  

Fig. 4 

As in any pathology, the right diagnosis is essential to find a suitable treatment. The 

parameters to consider are: Bleeding on probing and/or Suppuration (Figure 5) and 

increased Probing depth (Figure 6) compared to initial exam and radiographic control. 

Other diagnostic methods provide little information, are more costly and complex to 

apply.   

   

Fig. 5. Bleeding on probing and/or suppuration  

 

The presence of bleeding on probing and/or suppuration with a pressure lower than 

0.25 N is a very useful parameter to diagnose mucositis and peri-implantitis. Numerous 
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studies have found a direct link between bleeding on probing and suppuration and 

attachment loss around the implant. A prospective study that monitored the conditions of 

the peri-implant mucosa during supportive periodontal therapy found that bleeding on the 

same site, in over half of recall visits, in a period of two years, was related to the 

progression of the disease(6).  

 

       Fig. 6. Probing depth  

 

Several studies have shown that an increase in probing depth entails an attachment and 

bone loss(1,7,8,9). There is agreement that the pressure must not exceed 0.25 N, because 

this allows for full tissue recovery without consequences after five days(10), while higher 

pressures can penetrate the tissues and reach the proximity of the bone crest. 

EUROPERIO 6o (2008) emphasized that emergence profile and contour of the 

reconstruction may make probing around the perimeter difficult, Therefore, it is 

suggested that at least one surface (mesial, distal, vestibular or lingual) should be 

explored(11). In 2013, Serino et al.(12) conducted a clinical study on 119 implants. They 

found that only 37% of the sites examined showed the same probing depth with and 

without the prosthesis in place. However, in 39% of the cases, the difference was 1 mm, 

and in 15% of cases it was 2 mm, which shows how difficult it is to conduct probing 

correctly after prosthesis placement. Additionally, in 66% of the implants, bone loss was 

similar in all four surfaces, while in the remaining cases it was not uniform, the vestibular 
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surface being most affected(4).  

Radiographic examination. All authors agree on the importance of radiographic 

examination of implants over time. The main disagreement was on when the initial x-ray 

should be taken: when the implant is placed, when the restoration is placed or after bone 

remodeling. This workshop found greater scientific evidence, as well as agreement 

among authors, supporting initial radiographic examination, after post-restoration bone 

remodeling(11,13,14). 

 

Question No. 2. Epidemiology: what is the current prevalence? Epidemiology is 

the study of the distribution of the various diseases in populations. It draws on 

measurements such as prevalence and incidence, while attempting to elucidate the 

etiology and risk factors involved in the health-disease process. Zitzman & Berglundh 

concluded that the prevalence of peri-implantitis ranges between 28% and 56% of 

individuals (12%-40% of implants). Furthermore, peri-implant mucositis appears in 

approximately 80% of the subjects and 50% of the implants(3,11). A recent 

meta-analysis of nine articles published until 2012 with 6283 implants in 1497 

patients showed that 9.6% of implants present peri-implantitis. Considering the 

individual as the experimental unit, the number reaches 18.8%(15). Up to 2002, only 

40-60% of retrieved articles provided data on new cases of peri-implantitis. In turn, 

the lack of homogeneity in the clinical and para-clinical parameters used for 

recording the disease has made it impossible to draw conclusive results on the 

incidence of the pathology(16). The epidemiological study of Peri-implant Disease 

(mucositis and peri-implantitis) must consider the following aspects: 
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- most studies used samples that were convenient for the researcher (which may 

have been biased) and not selected by chance (randomly), which makes it 

impossible to generalize the results to the population (external validity)(45);  

- there is no initial data (e.g., x-rays) to assess bone loss and estimate its evolution;  

- from an epidemiological standpoint, it is inappropriate to extract data on 

peri-implantitis prevalence only from one element or variable (e.g., bleeding on 

probing)(46);  

- lack of unanimity on the definition of peri-implantitis and on the threshold of each 

variable used (probing depth and bleeding), which makes comparing studies 

harder to do(23,46); 

- the inclusion of smokers and people with periodontitis modifies the disease 

prevalence, and these sub-populations are not always properly recorded and 

considered in the studies;  

- the use of the implant instead of the subject to quantify the disease (experimental 

unit of analysis), does not fully represent the frequency of the disease because it 

can underestimate the existing pathology; 

- Most studies published to date record cases of peri-implantitis five years after 

implant loading; however, some authors consider this amount of time insufficient 

for developing the disease, ten years being a better parameter(16).  

- There are gaps in the information presented in the articles published, as there are 

unreported data and information(47). 

 

Question No. 3. Which are the risk factors? To identify a risk factor it is necessary to 

conduct true prospective studies to follow up on a specific population, and to establish a 

temporal connection between the exposure factor and the disease. There have been 
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very few studies with these characteristics, and the available data generally stem from 

cross-sectional studies and series of cases that allow us to identify risk indicators(17,18). 

Which general, local and individual conditions can favor the appearance of 

peri-implantitis? The workshop concluded that risk indicators with greater evidence 

are: 

 Smoking: a meta-analysis that compares smokers and non-smokers identifies 

smoking as an indicator of significant risk of marginal bone loss, compared to 

non-smokers. This should be considered in the information provided to the patient 

before the treatment, as well as in the maintenance stage, where it is possible to 

detect early negative changes in peri-implant tissues(17,19). Smoking has long-term 

deleterious effects on the immune and inflammatory response, as well as on 

healing, with a lower production of collagen, dysfunction of fibroblasts, reduction in 

peripheral circulation and in the function of neutrophils and macrophages(20).  

 Poor oral hygiene: The accumulation of dental biofilm, caused by poor oral 

hygiene, leads to peri-implant disease(11). The association between the amount of 

biofilm and peri-implantitis appears to be dose-dependent, as subjects with high 

values of biofilm are more likely to have a worse peri-implant condition(21) (Fig.7). 

  

Fig. 7 
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 History of periodontal disease (analyzed below as it was considered as a separate 

question). 

On the other hand, lower-risk indicators are: 

 Diabetes: associated with xerostomia, dental caries and periodontal disease. 

Increased susceptibility to periodontal disease occurs due to the negative 

influence of hyperglycemia in the host’s inflammatory and immune mechanisms, 

resulting in a deregulated response, altered healing and microvasculature 

problems. It is not possible, for instance, to conduct a meta-analysis because of 

the heterogeneity of the data available(22). A cross-sectional study of 212 subjects, 

with 578 implants, included 29 diabetics. The results of this study show that 

inadequate metabolic control in diabetic patients increases the risk of 

peri-implantitis. Peri-implantitis was diagnosed in 24.13% of diabetic patients, 

whereas in non-diabetics it was significantly less than 6.56%(21). 

 Occlusal overload: The reports are controversial, as there is no unanimity in the 

definition of occlusal overload. Implants are considered more labile than teeth 

when facing axial forces given their lack of periodontal ligament(23). Excessive 

stress can cause micro fractures and bone loss. A recent systematic review(24) 

suggests that occlusal overload is positively associated with marginal peri-implant 

bone resorption. However, biofilm remains the key causal factor. More research is 

needed to define, with precision, what occlusal loading is(23). 

 Alcoholism: A prospective three-year study evaluated the possible connection 

between marginal peri-implant bone loss and tobacco and alcohol consumption. 

The multivariate analysis showed that bone loss was significantly associated with 

the consumption of >10g of alcohol per day(25).  
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 Residual cement: a prospective study included 39 patients with 42 implants, with 

peri-implantitis, which had been restored with single cemented crowns. Twelve of 

them also had 20 restored implants under the same circumstances, but without 

peri-implantitis (this second group of implants was used as control group). A dental 

endoscope was used to explore the subgingival area (DentalView, Irvine, CA). As 

a result, residual cement was found in 34 of the 42 implants, and in none of the 

control implants. The cement was removed using different techniques (surgical 

and non-surgical). After 30 days, the signs of peri-implant disease had 

disappeared in 25 of the 33 implants placed in the experimental group. Therefore, 

excess cement and its incomplete removal from the subgingival surface of the 

implant provide an environment susceptible to bacterial colonization and the 

development of an inflammatory response(26). 

 Surface of the implant: at present there is no evidence that the surface 

characteristics of the implant may have a significant influence on the onset the 

peri-implantitis(27).  

 Absence of keratinized gingiva: The deficiency of keratinized mucosa around 

the implants seems to be related to clinical parameters of inflammation and biofilm 

accumulation. However, based on the evidence currently available, the amount of 

keratinized mucosa related to the development of the peri-implantitis remains 

controversial(28.29). 

Question No. 4. Periodontal and peri-implant disease history. In the last few years, 

there has been an increase in the number of studies that analyze the relationship 

between implantology and periodontics. Implantology, created for the rehabilitation of 

fully edentulous patients, was later used to treat partially edentulous patients. Late 

implant failure seems to be strongly connected to the type of peri-implant bacterial flora 
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and the conditions of the host(30). The biofilm associated with implants with 

peri-implantitis is similar to that found in patients with advanced periodontal disease(1,31). 

There are studies that show periodontal pathogens colonizing the surface of the 

implants(32,33). Species such as Porphyromonas gingivalis, Prevotella intermedia and 

Aggregatibacter actinomycetemcomitans collected from advanced periodontal pockets 

(associated with signs of inflammation) can transfer to peri-implant sites(34,35). The 

presence of particularly virulent biofilm is linked with the appearance of peri-implantitis, 

depending on the susceptibility of the host and the presence of risk factors (see above). 

Considering the above, we should ask ourselves if susceptibility to periodontitis 

increases the susceptibility to peri-implantitis, even in patients who have been treated for 

periodontitis. Karoussis(36) was a pioneer in considering the possibility that people with a 

history of periodontal disease are more likely to develop peri-implantitis, compared to 

individuals without a history of periodontal disease.  

The analysis of the literature highlights the existence of two categories of studies: 

a) those researching the success of the therapy in patients with a history of periodontal 

disease compared to patients who did not suffer from it, and b) those providing a direct 

comparison between patients with a history of destructive periodontal disease and those 

with no history of such disease. Several systematic reviews(37,38,39,40,41,41,43), as well as a 

prospective study with an average follow-up period of 10 years, show that people with a 

history of periodontal disease are more likely to develop peri-implantitis(44).  

Question No. 5. Which are the therapeutic techniques to treat peri-implantitis 

and how predictable are they? The therapies proposed to manage peri-implantitis 

are based on the available evidence from the treatment of periodontal disease. 

Therefore, the basic steps for resolution are: infection control, surgical and 

non-surgical therapy, and supportive therapy. To facilitate osseointegration, most 
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implant manufacturers present moderately rough surfaces in the market to increase 

the contact surface, which would be a disadvantage if the implant is exposed to the 

oral environment. The roughness of the surface and its chemical composition, as well 

as the design of threaded implants, have a significant impact on the accumulation of 

oral biofilm(48). The design of the prosthesis can hinder proper mechanical cleaning 

and treatment of infected implants. Therefore, restoration adjustment is essential for 

successful patient hygiene(49).   

Based on the concepts mentioned above, numerous studies suggesting different 

treatments such as mechanical debridement, use of antiseptics, local and systemic 

antibiotics as well as surgical access and regenerative procedures have been used, 

with varying results. The attempts to compare the information available in the 

literature to draw solid conclusions have failed as there are no data, and because the 

strict criteria of randomized controlled studies are not met. It is difficult to have 

randomized controlled trials given the absence of a true control group, the lack of a 

significant number of patients with similar clinical features, and also for ethical 

reasons(50). A systematic review including nine randomized controlled clinical studies, 

where researchers tried to identify the most effective treatment, concluded that there 

was no reliable evidence to suggest which treatment was the best one(51). 

Non-surgical therapy is recommended as the first step. This allows us to evaluate the 

initial tissue response and the patient's compliance with self-care measures, which 

will largely determine the success of the therapeutic options proposed. Studies where 

various forms of non-surgical treatments were compared (mechanical debridement 

with titanium curettes and polishing with rubber cups vs. mechanical debridement 

with ultrasonic devices and polishing with rubber cups with antimicrobial 

administration) were analyzed based on variables such as bleeding on probing, 
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probing depth and biofilm deposits. In the follow-up appointments after one, three 

and six months, no clinically relevant outcomes were found to support that one 

treatment is better than the others(52). Furthermore, when testing the use of laser 

devices (Er:YAG)(53) and the application of glycine powder at limited pressure(54) with 

mechanical debridement, researchers found no clinically or statistically significant 

differences. However, non-surgical therapy alone is insufficient in most 

peri-implantitis cases(52). Biofilm and calcified deposits must be removed to allow 

healing and reduce the risk of disease progression. The surgical protocol that 

involves surgical access, debridement, decontamination of the surface, irrigation with 

saline and the use of systemic antibiotics has been evaluated, with positive results 

over a 12-month period(55). On the other hand, studies conducted by Romeo in 2007 

mention implantoplasty techniques, i.e. polishing the implant surface with diamond 

stones, rubbers and silicone materials, repositioning the flap apically(56).  

In brief, from the debate held at the peri-implantitis workshop of the First International 

Congress of Implantology of the School of Dentistry, Universidad de la República, we 

can conclude that: 1) surgical treatment must always be preceded by non-surgical 

treatment based on mechanical debridement and the use of antiseptics such as 

0.12% chlorhexidine, with a waiting period of three months before starting the 

surgical treatment (Figs. 8, 9). 

   

Fig. 8        Fig. 9 
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2) Surgical treatment involves: a) opening a mucoperiosteal flap and removing the 

granulation tissue; b) treating the surface of the implant either with gauze with saline, 

gauze with 0.2% chlorhexidine, gauze with 3% H2O2, local antibiotics on the implant 

surface, sodium bicarbonate or glycine spray, Er: YAG laser, mechanical curettage or 

implantoplasty; c) regenerative or resection techniques; d) systemic antibiotics 

(amoxicillin 500 mg and metronidazole 500 mg for seven days); e) application of 

0.12% chlorhexidine until mechanical hygiene is resumed; f) supportive therapy for 

three to six months.  

The surface treatment techniques above have been analyzed in numerous clinical 

studies: none has been found to be better than the others. Furthermore, in most 

cases aesthetic consequences are evident, compromising the success of the 

prosthetic implant treatment. Although several studies reported short-term results, 

they also reported no disease resolution, recurrence, and loss of implants despite 

treatment. Currently there are no certainties regarding the success of medium and 

long term treatment for peri-implantitis. Further prospective studies that extend over 

time are necessary to standardize criteria such as definition, disease severity, 

heterogeneity of design, follow-up period, and inclusion or exclusion criteria.  

Regarding maintenance, biofilm must be thoroughly controlled and the patient should 

be encouraged to do so. In the clinical examination of peri-implant tissues, the 

professional should probe to control depth, looking for bleeding or suppuration on 

probing. The prosthesis might need to be removed for this. An occlusal analysis must 

also be conducted, looking for wear or lack of structure. This must be complemented 

with antiseptics application(57). 
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