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Abstract
A classiﬁcation for peri-implant diseases and conditions was presented. Focused
questions on the characteristics of peri-implant health, peri-implant mucositis, periimplantitis, and soft- and hard-tissue deﬁciencies were addressed.
Peri-implant health is characterized by the absence of erythema, bleeding on probing,
swelling, and suppuration. It is not possible to deﬁne a range of probing depths compatible with health; Peri-implant health can exist around implants with reduced bone
support.
The main clinical characteristic of peri-implant mucositis is bleeding on gentle probing. Erythema, swelling, and/or suppuration may also be present. An increase in probing depth is often observed in the presence of peri-implant mucositis due to swelling
or decrease in probing resistance. There is strong evidence from animal and human
experimental studies that plaque is the etiological factor for peri-implant mucositis.
Peri-implantitis is a plaque-associated pathological condition occurring in tissues
around dental implants, characterized by inﬂammation in the peri-implant mucosa and
subsequent progressive loss of supporting bone. Peri-implantitis sites exhibit clinical
signs of inﬂammation, bleeding on probing, and/or suppuration, increased probing
depths and/or recession of the mucosal margin in addition to radiographic bone loss.
The evidence is equivocal regarding the eﬀect of keratinized mucosa on the longterm health of the peri-implant tissue. It appears, however, that keratinized mucosa
may have advantages regarding patient comfort and ease of plaque removal.
Case deﬁnitions in day-to-day clinical practice and in epidemiological or diseasesurveillance studies for peri-implant health, peri-implant mucositis, and periimplantitis were introduced. The proposed case deﬁnitions should be viewed within
the context that there is no generic implant and that there are numerous implant
designs with diﬀerent surface characteristics, surgical and loading protocols. It is recommended that the clinician obtain baseline radiographic and probing measurements
following the completion of the implant-supported prosthesis.
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The objective of Workgroup 4 was to present a classiﬁcation on peri-implant diseases and conditions. Five position papers describing the characteristics of peri-implant
health,1 peri-implant mucositis,2 peri-implantitis,3 soft and
hard tissue deﬁciencies4 and case deﬁnitions and diagnostic
considerations5 were prepared prior to the workshop.
In preparing this consensus report regarding the criteria for peri-implant health and disease it was recognized
that there are a number of somewhat unusual peri-implant
problems (e.g., implant fractures) and other conditions that
may mimic or share certain clinical features with bioﬁlmassociated peri-implant diseases. The following assumptions

have been made: 1) complete medical-dental histories have
been obtained including details on implant-supported reconstructions; and 2) an appropriate diﬀerential diagnostic analysis has been performed.
The following questions and case deﬁnitions are intended
to apply to situations in which the clinician has reasons
to believe that bioﬁlms on implant surfaces are the main
etiological exposures associated with the development of
peri-implant mucositis and peri-implantitis. It is important
to emphasize that there are major patient-speciﬁc diﬀerences
in inﬂammatory responses to the microbial challenge of
bacterial communities that reside on implants. In addition, it

BERGLUNDH ET AL.

has been assumed that the implants were properly placed and
subsequently integrated with soft and hard tissues.

PERI-IMPLANT HEALTH
1. What are the clinical characteristics of a healthy periimplant site?
In health, the peri-implant site is characterized by absence
of erythema, bleeding on probing, swelling and suppuration.
2. What are the main clinical diﬀerences between healthy
peri-implant and periodontal tissues?
In health, there are no visual diﬀerences between periimplant and periodontal tissues. However, the probing
depths are usually greater at implant versus tooth sites. The
papillae at the interproximal sites of an implant may be
shorter than the papillae at interproximal tooth sites.
3. What clinical methods and instruments should be used
to detect the presence or absence of inﬂammation at an
implant site?
The clinical methods to detect the presence of inﬂammation should include visual inspection, probing with a periodontal probe, and digital palpation.
4. Why is it important to probe peri-implant tissues during a
complete oral examination?
It is necessary to probe peri-implant tissues to assess the
presence of bleeding on probing, and to monitor probing
depth changes and mucosal margin migration. This assessment may alert the clinician to the need for therapeutic
intervention. There is evidence that probing of the periimplant tissue using a light probing force is a safe and
important component of a complete oral examination.
5. What peri-implant probing depths are compatible with
peri-implant health?
It is not possible to deﬁne a range of probing depths compatible with health; of more importance are the clinical
signs of inﬂammation.
6. Can peri-implant health exist around implants with
reduced bone support?
Yes, peri-implant tissue health can exist around implants
with reduced bone support.
7. What are the histological characteristics of a healthy periimplant site?
The histological characteristics of a healthy peri-implant
site are derived mainly from animal studies. The healthy
peri-implant mucosa averages 3 to 4 mm in height and
is covered by either a keratinized (masticatory mucosa)
or non-keratinized epithelium (lining mucosa). The portion of the peri-implant mucosa that is facing the
implant/abutment contains a “coronal” portion that is lined
by a sulcular epithelium and a thin junctional epithelium,
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and a more “apical” segment in which the connective tissue
is in direct contact with the implant surface. The connective tissue lateral to the sulcular epithelium harbors a small
inﬁltrate of inﬂammatory cells. Most of the intrabony part
of the implant is in contact with mineralized bone, while
the remaining portion faces bone marrow, vascular structures, or ﬁbrous tissue.
8. What are the main histological diﬀerences between healthy
peri-implant and periodontal tissues?
Compared to the periodontium, the peri-implant tissues do
not have cementum and periodontal ligament. The periimplant epithelium is often longer and in the connective
tissue zone there are no inserting ﬁbers into the implant
surface. The peri-implant tissues are less vascularized in
the zone between the bone crest and the junctional epithelium when compared to the connective tissue zone of the
periodontium.

PERI-IMPLANT MUCOSITIS
1. What are the clinical characteristics of peri-implant
mucositis?
The main clinical characteristic of peri-implant mucositis
is bleeding on gentle probing. Erythema, swelling and/or
suppuration may also be present.
2. Does peri-implant mucositis exist in the absence of clinical
signs of inﬂammation?
Clinical signs of inﬂammation are necessary for a diagnosis of peri-implant mucositis.
3. How does probing depth relate to the detection of periimplant mucositis?
An increase in probing depth is often observed in the presence of peri-implant mucositis due to swelling or decrease
in probing resistance.
4. What is the evidence for plaque as the main etiological
factor for peri-implant mucositis?
There is strong evidence from animal and human experimental studies that plaque is the etiological factor for periimplant mucositis.
5. Does non–plaque-induced peri-implant mucositis exist?
There is limited evidence for non–plaque-induced periimplant mucositis.
6. Can peri-implant mucositis resolve?
There is evidence from experimental human studies that
peri-implant mucositis can resolve. Resolution of the
clinical signs of inﬂammation may take more than 3 weeks
following reinstitution of plaque/bioﬁlm control.
7. What are the environmental and patient-speciﬁc risk indicators for peri-implant mucositis?
The major etiological factor is plaque accumulation. Host
response to the bacterial challenge may vary between
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patients. Smoking, diabetes mellitus, and radiation therapy
may modify the condition.
8. What are the histological characteristics of peri-implant
mucositis?
Peri-implant mucositis is characterized by a well-deﬁned
inﬂammatory lesion lateral to the junctional/pocket epithelium with an inﬁltrate rich in vascular structures, plasma
cells, and lymphocytes. The inﬂammatory inﬁltrate does
not extend “apical” of the junctional/pocket epithelium
into the supracrestal connective tissue zone.

PERI-IMPLANTITIS
1. What is peri-implantitis?
Peri-implantitis is a plaque-associated pathological
condition occurring in tissues around dental implants,
characterized by inﬂammation in the peri-implant mucosa
and subsequent progressive loss of supporting bone.
2. What is the evidence for plaque/bioﬁlm as a principal etiological factor for peri-implantitis?
There is evidence from observational studies that patients
exhibiting poor plaque control and not attending regular
maintenance therapy are at higher risk of developing periimplantitis. Studies on treatment of peri-implantitis reveal
that anti-infective treatment strategies are successful in
decreasing soft tissue inﬂammation and in suppressing disease progression.
3. What are the clinical characteristics of peri-implantitis?
Peri-implantitis sites exhibit clinical signs of inﬂammation, bleeding on probing and/or suppuration, increased
probing depths and/or recession of the mucosal margin in
addition to radiographic bone loss compared to previous
examinations. At sites presenting with peri-implantitis,
probing depth is correlated with bone loss and is, hence,
an indicator for the severity of disease. It is important to
recognize that rate of progression of bone loss may vary
between patients.
4. What are the histological characteristics of periimplantitis?
Peri-implantitis lesions extend apical of the junctional/pocket epithelium and contain large numbers and
densities of plasma cells, macrophages and neutrophils.
In addition, peri-implantitis lesions are larger than those
at peri-implant mucositis sites.

Peri-implant mucositis is assumed to precede periimplantitis. Data indicate that patients diagnosed with
peri-implant mucositis may develop peri-implantitis, especially in the absence of regular maintenance care. However, the features or conditions characterizing the progression from peri-implant mucositis to peri-implantitis in susceptible patients have not been identiﬁed.
7. What is known about the onset and progression pattern of
peri-implantitis?
The onset of peri-implantitis may occur early during follow-up as indicated by radiographic data. Periimplantitis, in the absence of treatment, seems to progress
in a non-linear and accelerating pattern. Data suggest that
the progression of peri-implantitis appears to be faster than
that observed in periodontitis.
8. What are the major risk indicators for peri-implantitis?
There is strong evidence that there is an increased risk of
developing peri-implantitis in patients who have a history
of severe periodontitis, poor plaque control, and no regular
maintenance care after implant therapy. Data identifying
smoking and diabetes as potential risk indicators for periimplantitis are inconclusive.
Implants that have been placed under less than ideal circumstances are often encountered in day-to-day practice.
As a result, there may be an increased prevalence of periimplantitis associated with these situations.
There is some limited evidence linking peri-implantitis
to factors such as post-restorative presence of submucosal
cement and positioning of implants that does not facilitate
oral hygiene and maintenance. The role of peri-implant
keratinized mucosa, occlusal overload, titanium particles,
bone compression necrosis, overheating, micromotion and
biocorrosion as risk indicators for peri-implantitis remains
to be determined.
There is a high priority to conduct studies that are
designed to develop diagnostic, preventive, and intervention strategies for the management of these peri-implant
issues.
9. Does progressive crestal bone loss around implants occur
in the absence of soft tissue inﬂammation?
Observational studies have indicated that crestal bone level
changes at implants are typically associated with clinical
signs of inﬂammation. However, there are situations in
which peri-implant bone loss may occur due to iatrogenic
factors, including malpositioning of the implant or surgical
trauma.

5. Are there any speciﬁc microbiological and immunological
characteristics of peri-implantitis?
No speciﬁc or unique bacteria or proinﬂammatory
cytokines have been identiﬁed.

H ARD- AND S O F T-T IS S UE
D E F I C I E NC I E S

6. What is the evidence for peri-implant mucositis being the
precursor of peri-implantitis?

1. What are the main factors associated with hard- and softtissue deﬁciencies at potential implant sites?
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The healing process following tooth loss leads to diminished dimensions of the alveolar process/ridge representing hard- and soft-tissue deﬁciencies. Larger deﬁciencies
may occur at sites exposed to the following factors: loss
of periodontal support, endodontic infections, longitudinal root fractures, thin buccal bone plates, buccal/lingual
tooth position in relation to the arch, extraction with additional trauma to the tissues, injury, pneumatization of the
maxillary sinus, medications, and systemic diseases reducing the amount of naturally formed bone, agenesis of teeth,
pressure from soft-tissue supported removable prosthesis,
and combinations.
2. What factors are associated with recession of the periimplant mucosa?
The principal factors for recession of the peri-implant
mucosa are malpositioning of implants, lack of buccal
bone, thin soft tissue, lack of keratinized tissue, status of
attachment of the adjacent teeth and surgical trauma.
3. Does the presence/absence of keratinized mucosa play a
role in the long-term maintenance of peri-implant health?
The evidence is equivocal regarding the eﬀect of keratinized mucosa on the long-term health of the peri-implant
tissue. It appears, however, that keratinized mucosa may
have advantages regarding patient comfort and ease of
plaque removal.
4. What is the role of the peri-implant bone in giving form to
the peri-implant soft tissues?
The papilla height between implants and teeth is aﬀected
by the level of the periodontal tissues on the teeth adjacent
to the implants. The height of the papilla between implants
is determined by the bone crest between the implants.
Results are equivocal whether the buccal bone plate is necessary for supporting the buccal soft tissue of the implant
in the long-term.

CA S E DEFINI T I O N S A N D
D I AGNOST I C CON S I D E R AT I O N S
The following case deﬁnitions and characteristics of periimplant health, peri-implant mucositis, and peri-implantitis
should be viewed within context of several potential confounding factors.
It is known that there is no generic implant and that there
are numerous implant designs with diﬀerent surface characteristics, surgical and loading protocols. The degree of physiological remodeling after implant placement may vary and will
determine the crestal level of bone expected in peri-implant
health. The amount of remodeling will also be inﬂuenced by
a number of local and systemic factors. Clinicians should be
aware that extensive peri-implant bone loss may also be reﬂective of the development of peri-implantitis during the remodeling phase.
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It is recommended that the clinician obtain baseline radiographic and probing measurements following the completion
of the implant-supported prosthesis. An additional radiograph
after a loading period should be taken to establish a bone level
reference following physiological remodeling. If the patient
presents for the ﬁrst time with an implant-supported prosthesis the clinician should try to obtain clinical records and previous radiographs in order to assess changes in bone levels.
How do we deﬁne a case of peri-implant health in day-to-day
clinical practice and teaching situations?
Diagnosis of peri-implant health requires:
• Absence of clinical signs of inﬂammation.
• Absence of bleeding and/or suppuration on gentle probing.
• No increase in probing depth compared to previous examinations.
• Absence of bone loss beyond crestal bone level changes
resulting from initial bone remodeling.
It should be noted that probing depths depend on the height
of the soft tissue at the location of the implant. Furthermore,
peri-implant tissue health can exist around implants with variable levels of bone support.
How do we deﬁne a case of peri-implant mucositis in day-today clinical practice and teaching situations?
Diagnosis of peri-implant mucositis requires:
• Presence of bleeding and/or suppuration on gentle probing
with or without increased probing depth compared to previous examinations.
• Absence of bone loss beyond crestal bone level changes
resulting from initial bone remodeling.
It should be noted that visual signs of inﬂammation can
vary and that peri-implant mucositis can exist around implants
with variable levels of bone support.
How do we deﬁne a case of peri-implantitis in day-to-day clinical practice and teaching situations?
Diagnosis of peri-implantitis requires:
• Presence of bleeding and/or suppuration on gentle probing.
• Increased probing depth compared to previous examinations.
• Presence of bone loss beyond crestal bone level changes
resulting from initial bone remodeling.
In the absence of previous examination data diagnosis of
peri-implantitis can be based on the combination of:
• Presence of bleeding and/or suppuration on gentle probing.
• Probing depths of ≥6 mm.
• Bone levels ≥3 mm apical of the most coronal portion of
the intraosseous part of the implant.
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It should be noted that visual signs of inﬂammation can
vary and that recession of the mucosal margin should be considered in the probing depth evaluation.
How do we deﬁne a case of peri-implant health and periimplant mucositis in epidemiological or disease surveillance
studies?
The same criteria used to deﬁne peri-implant health
and peri-implant mucositis in day-to-day practice should be
applied in epidemiological studies.
How do we deﬁne a case of peri-implantitis in epidemiological or disease surveillance studies?
Diagnosis of peri-implantitis requires:
• Presence of bleeding and/or suppuration on gentle probing.
• Increased probing depth compared to previous examinations.
• Presence of bone loss beyond crestal bone level changes
resulting from initial bone remodeling. Epidemiological
studies need to take into account the error of measurements
in relation to assessments of bone level changes. Bone loss
should be reported using thresholds exceeding the measurement error (mean 0.5 mm).
Epidemiological studies should ideally include previous examinations performed after the ﬁrst year of
loading. In the absence of previous radiographic examinations, bone levels ≥3 mm apical of the most coronal
portion of the intra-osseous part of the implant together with
bleeding on probing are consistent with the diagnosis of
peri-implantitis.
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