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In 2017, the world of periodontology was redefined with significant updates to the classification
system for periodontal and peri-implant disease. The work of more than 170 leading clinicians,
scientists, and educators from around the globe culminated in the publication of 17 articles and four
consensus statements summarizing a contemporary, evidence-based and clinically relevant system.
This system is modelled after others used in medicine and stratifies the severity, rate of progression,
and the extent of periodontal disease and helps to clarify clinical approaches for treatment. Since its
unveiling in 2017, this comprehensive classification system has become the new standard of clinical
practice around the world. It encourages clinicians to view the patient through a systemic lens,
connecting and reinforcing the link between oral health and overall health. An executive summary of
the updates to the new global classification system for periodontal disease have been shared in an
1

earlier version of this publication.

The previous periodontal classification system was published in 1999, at a time when dental implants
had only been in North America for approximately 20 years. Since then, dental implants have become
an increasingly popular treatment option for the replacement of missing teeth. It soon became
apparent that much like natural teeth, the supporting structures of dental implants can experience
disease and therefore require specialized considerations for diagnosis of a healthy versus diseased
state. It is obvious today that there can be no implantology without periodontology and the
periodontal classification system from 1999 did not capture this relationship. The new system
elegantly defines peri-implant diseases and conditions in great detail. The aim of this executive
summary is to highlight the principal concepts and key updates in regard to peri-implant health and
disease culminating from the 2017 World Workshop on the Classification of Periodontal and PeriImplant Diseases and Conditions.

Peri-Implant Health, Mucositis, and Implantitis
As previously defined, clinical periodontal health is the ideal oral condition defined as a state free from
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inflammation or infection that allows an individual to function normally. A state of clinical periodontal
health can be achieved on an intact or reduced periodontium and relies heavily on optimal control of
both local and systemic factors contributing to inflammation.
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Clinical peri-implant health shares many clinical features with periodontal health. Of course,
anatomical and histological differences exist, primarily in the absence of a periodontal ligament and
cementum around a dental implant. The hard and soft tissues surrounding an implant carry out two
features similar to those supporting a natural tooth. The hard tissues form a secure relationship
between the bone and the implant supporting ongoing function. The soft tissues, termed peri-implant
mucosa, form a protective seal around the osseointegrated implant. After implant surgery, a wellestablished pattern of wound healing occurs
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Soft tissue deficiencies due to tooth loss, periodontal disease, or even some systemic disease do not
allow tension-free, primary closure at the site of implant placement, potentially compromising periimplant health. Tooth loss, periodontal disease, some systemic diseases, as well as endodontic

infection, root fracture, bone volume and height, and general trauma (from extraction or other) may
also cause deficiencies in hard tissues prior to implant placement. These soft and hard tissue
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deficiencies may compromise peri-implant health even prior to implant placement.

In the absence of tissue deficiencies, peri-implant health can be defined by the absence of erythema,
bleeding on probing, swelling, and suppuration. In a model of health, there are no visual signs of
inflammation. A periodontal probe is an essential tool in determining a diagnosis of peri-implant
health. However, unlike in the diagnosis of periodontal disease around natural teeth, no exact defining
threshold for probing depth can be set for peri-implant health. The clinical diagnostic considerations
for health and disease are outlined in Table 11.
Table 1

Clinical Diagnostic Criteria for Peri-Implant Health, Peri-Implant Mucositis, and Peri-Implantitis

At implant sites, probing depths are often greater than at natural tooth sites. The peri-implant
mucosal seal around implants often exhibits less resistance to probing than the gingiva at
neighbouring teeth due to a lack of cementum on the implant surfaces and the orientation of the
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newly formed collagen fibres supporting the soft tissue seal.

However, the height of the soft tissue

around the implant following initial healing and the formation of the mucosal seal influences the initial
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probing depth and should always be documented as a means for future comparison. All things
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considered, a probing depth up to 5 mm may be associated with peri-implant health however, there
are exceptions.
Any deviation from peri-implant health is a cause for concern and requires immediate identification
and action by the clinician. Peri-implant mucositis develops following the accumulation of a bacterial
biofilm around dental implants. The accumulation of bacteria results in the development of an
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inflammatory response of the peri-implant mucosa without the loss of supporting peri-implant bone.
Just as in bio-film induced gingivitis, there is substantial variability in humans and their response to
the quantity and type of bacterial biofilm present and the development of an inflammatory response
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around a dental implant. The presentation is however, the same. In routine clinical examinations,
peri-implant mucositis presents with local swelling, redness, and shininess of the soft tissues. Patients
may report a soreness that goes along with the visual signs of clinical inflammation. An increase in
probing depth from a healthy reference is often observed due to swelling and/or a decrease in
probing resistance secondary to inflammation. The main clinical characteristic of peri-implant
mucositis is bleeding upon gentle probing. A line of bleeding or drop of bleeding should be used as an
indication of a positive bleeding on probing finding. Important to note, a local dot of bleeding can
occur following forceful probing of greater than 0.25 N (approximately 25 grams) of pressure and can
be mistaken for a mucositis. Suppuration can occur in peri-implant mucositis, but it is rapidly
destructive and soon induces bone loss turning the situation into a case of peri-implantitis.
With any amount of clinical inflammation at the site of an implant, radiographic evaluation should be
conducted to assess bone levels around implants. Just as initial probing depths should be
documented, an initial radiograph should be taken after implant placement to be used for all future

comparisons. Accounting for some crestal bone remodeling (0.5 – 2mm) within the first year after
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implant placement, radiographic bone loss should not exceed 2 mm.
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Similar to biofilm induced gingivitis at natural tooth sites , peri-implant mucositis can be reversed with
the reinstitution of effective biofilm (plaque) control. However, experimental peri-implant mucositis
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may take up to or longer than 21 days to be clinically reversed , but full resolution and a return to
peri-implant health is possible. An innovative and effective implant care protocol can be found in this
publication. As a compliment to the identification and diagnosis of peri-implant disease, a clinically
responsible method of prevention, management, and treatment should be followed.
If left untreated, peri-implantitis is assumed to progress following peri-implant mucositis, although
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the mechanism by which this occurs has not yet been identified.

The term “peri-implantitis” is

slightly misleading given the implant is made of metal and cannot be inflamed. It is of course the
surrounding tissues of the implant that experiences the inflammation. Peri-implantitis is characterized
by the inflammation of the peri-implant mucosa, similar to peri-implant mucositis, along with the
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progressive loss of the supporting bone structure.

This pathological condition is detected in the

soft tissues by probing (bleeding on probing, increase in probing depth, suppuration) and in the hard
tissues by radiographic analysis. Clinical studies have reported on the configuration of peri-implantitis
bone defects. The majority of peri-implantitis affected implants exhibited uniform bone loss at all four
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aspects, suggesting that peri-implantitis lesions commonly progress in a circumferential pattern.
Several studies have sought out to map the factors triggering the onset and progression of periimplantitis. While the cause of onset remains elusive, the progression of bone loss follows a nonlinear, accelerating pattern.
cases.

18-20
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Research supports an early onset of peri-implantitis (≤ 2 years) in some

This pattern is not homogenous, likely due to the high variability in the individual response

to plaque and bacterial biofilm accumulation, to the complex and heterogeneous nature of the
bacterial infection itself, and to other environmental risk factors associated with the onset and
progression of peri-implant diseases.
Risk Indicators
Observational, cross-sectional and retrospective studies have been conducted to evaluate potential
risk factors associated with peri-implant health and disease. A varying body of evidence exists for each
risk factor and therefore, more research that is interventional (while ethical in design) is required to
identify true risk factors with a high level of certainty.
21-36

The strongest evidence exists around a history of periodontitis as a risk factor for peri-implantitis.

26,27,37

These findings support the need for compliant and regular supportive periodontal therapy
26,36,38

proper oral hygiene

and

This strongly supports the notion that implantology should never be

considered without supportive periodontal monitoring and assessment. Responsible clinicians must
always ensure completion of a full periodontal examination and compliance with an oral hygiene
program in all of their patients before their consideration as a candidate for a dental implant.
Another factor within the clinician’s control that is a risk factor in both the onset and progression of
peri-implant mucositis and implantitis are iatrogenic factors such as poor surgical planning and
execution, inadequate restoration, lack of full seating of the prostheses, and over-contouring of
restorations. Similarly, the design and positioning of the implant supported prostheses should be easy
to clean by the patient to reduce the likelihood of bacterial accumulation and the formation of biofilm.
Just as deficiencies to the hard and soft tissues prior to implant placement can contribute to future
complications, tissue and restorative deficiencies can also impact the health of the implant post4

surgical placement. Hard and soft tissue deficiencies can generally be categorized as either being
associated with healthy or diseased situations. As an example, defects to the alveolar process and
anatomical anomalies will influence the placement of an implant which may result in it being
malpositioned, improperly loaded, with a lack of buccal bone and a dearth of keratinized tissue. These
factors can increase the likelihood of developing peri-implant disease as well as aesthetic
complications. Systemic, inflammatory, genetic or acquired disease may also influence the quality of
the hard and soft tissue following implant placement, ultimately influencing the long-term health of

the implant. Further supporting research is required to substantiate each of these individual
deficiencies and their relationship to implant health. In a clinical setting, they should always be
integral when treatment planning.
Currently, there is not a large enough body of supporting evidence in the literature for a strong causal
relationship between either diabetes mellitus or smoking status with peri-implant diseases. However,
with the known risk that both uncontrolled blood glucose levels and current smoking status pose on
periodontal disease, caution should be taken when treating patients with either such condition. It is
clear, that there is reduced periodontal healing ability in both smokers and poorly controlled diabetics.
Although occlusal factors, such as overloading or non-axial loading, are suspect as risk factors, to date
there is no consensus or direct evidence that these can initiate, sustain or lead to progression of periimplant disease. One possible scenario is that occlusal factors can lead to initial bone loss due to
biomechanically-induced bone remodeling without inflammation (mucositis) creating the
environment for inflammation secondary to biofilm accumulation.
Similarly, other areas for future research as potential risk factors in the development of peri-implant
diseases include the quantity of keratinized mucosa surrounding the implant, the presence of excess
cementum or titanium particles. Further research into genetic polymorphisms and other diseases with
a known systemic link such as cardiovascular disease, immune function disorders, osteoporosis,
obesity, and hepatitis is also warranted.
Measurement Of Implant Related Complications
With the diagnostic considerations for peri-implant related diseases now clearly defined, a
standardized classification and reporting system should also be established for reporting the
occurrence of these negative outcomes. The Fonthill Dental Complication Classification Scale,
proposes such a scale that can be used in daily dental practice for the measurement of complications.
This scale consists of seven classes, each increasing in severity and based on the time and the dental
39

personnel required to fully resolve the complication arising from initial dental treatment.

The

complication classes are outlined in Table 2 along with examples of implant-related complications
that can arise in any practice. Specifically, the Class IV complication rate for dental implant placement
can be calculated and is directly reflective of the implant failure rate. While its value may encompass
some implant failures that are not directly due to biofilm-induced peri-implantitis, such as occlusal
overload, the majority of cases will be as a result of non-reversible peri-implantitis.
Table 2

The Fonthill Dental Complication Classification Scale with Implant-Related Examples
Adapted from Fritz and Longo (2019) Clin Exp Dent Res. 1-6.
https://doi.org/10.1002/cre2.23

Conclusions
The updates and consensus from the new global classification system present a framework to define
and to classify oral health and disease around teeth and dental implants. Attention has been paid to
the differences that exist between natural and artificial root structures and the individual response to
the presence of bacterial biofilm. This important and comprehensive update provides a framework for
clinicians to increase transparency and to create a common language when discussing complications
observed in implantology, ultimately progressing the field of dentistry and allowing us to better care
for our patients.

Oral Health welcomes this original article.
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