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Objective: The purpose of this narrative review is to help clinicians understand the main etiologic factor,
commonly identified contributing factors, early diagnostic science, and non-surgical therapeutic modalities
of peri-implant diseases.

Background: Peri-implant diseases (i.e., peri-implant mucositis and peri-implantitis) are common
biological complications of dental implant therapy, which may result in the failure of dental implants.
Understanding the etiologic and contributing factors is the key to identify implants that are potentially at
risk for peri-implant diseases. Furthermore, early diagnosis allows clinicians to execute initial non-surgical
therapy in a timely manner, thus, potendally avoiding premature implant failure.

Methods: Literature search was conducted using specific keywords related to diagnosis and non-surgical
management of peri-implant diseases. Relevant literature between January 1st, 1993 and April 30th, 2021
were carefully selected and included in this narrative review.

Conclusions: Patients with potential contributing factors for peri-implant diseases should be monitored
carefully for early signs of peri-implant diseases. These factors include smoking habit, active or past history
of periodontal diseases, unfavorable restorative conditions (i.e., excessive cements, excessive occlusion,
limited access for plaque removal), lack of regular maintenance therapy, diabetes, and lack of keratinized
tissue. Bleeding on probing appeared to be the most reliable early sign of peri-implant diseases. Initial
non-surgical treatment should be delivered based on the principles of cause related therapy, specifically
targeting the major etiologic factor for peri-implant diseases, dental plaque. During this phase, in addition
to professional mechanical debridement, patient’s active participation in removing dental plaque through
home oral care is indispensible to achieve successful outcome. Any contributing factor should be eliminated
or minimized. In cases with advanced peri-implantitis, a surgical therapy is often necessary. After successfully
resolving peri-implant diseases, a regular maintenance therapy should be provided which allows continuous

monitoring of patients and their implants.
Keywords: Peri-implantitis; peri-implant mucositis; implant failure; implant complication; dental implant;

alveolar bone

Received: 28 April 2021; Accepted: 27 August 2021; Published: 30 December 2022.
doi: 10.21037/fomm-21-58
View this article at: https://dx.doi.org/10.21037/fomm-21-58

© Frontiers of Oral and Maxillofacial Medicine. All rights reserved. Front Oral Maxillofac Med 2022;4:38 | https://dx.doi.org/10.21037/fomm-21-58


https://crossmark.crossref.org/dialog/?doi=10.21037/fomm-21-58

Page 2 of 13

Introduction

Peri-implant diseases are common biological complications
of dental implant therapy, which may result in the failure
of dental implants (1). Clinicians should understand
the etiology and contributing factors of these common
diseases. This allows for early identification, diagnosis,
and initial non-surgical treatments for at-risk implants
in a timely manner. The purpose of this narrative review
is to help clinicians understand the main etiologic factor,
commonly identified contributing factors, early diagnostic
science, and non-surgical therapeutic modalities of peri-
implant diseases.

Peri-implant mucositis refers to an inflammation that is
confined in soft tissue attachment around dental implant
fixture (2). An implant with peri-implant mucositis often
accompanies erythema and edema around peri-implant
marginal mucosa in addition to bleeding on gentle
probing (2). Similar to plaque-induced gingivitis,
peri-implant mucositis is reversible with appropriate
treatment (3). In comparison, peri-implantitis refers to an
inflammation in supporting alveolar bone as well as soft-
tissue attachment, which results in irreversible destruction
of alveolar bone (3). Similar to periodontitis, the levels of
pro-inflammatory cytokines such as interleukin-1p (IL-1B)
and matrix metalloproteinase-8 (MMP-8) were elevated
in the crevicular fluid that were collected from the fixtures
with peri-implantitis compared to healthy counterparts (4).
In addition to the clinical signs of peri-implant mucositis,
an implant with peri-implantitis may accompany
suppuration, pain, and mobility. According to a recent
meta-analysis (3), the prevalence of peri-implant mucositis
is approximately 43 % while that of peri-implantitis is 22%.
Similarly, another meta-analysis reported the prevalence of
peri-implant mucositis and peri-implantitis of 30.7% and
9.6% respectively (5). The observed differences in their
prevalence might be attributed to heterogeneous definitions
of the diseases and variations in the study population.
Peri-implant disease affects a significant number of dental
implants and patients (6). Furthermore, peri-implant
diseases, particularly, peri-implantitis progresses in a non-
linear and accelerating pattern, thus, making its early
diagnosis critical (7). Peri-implant diseases are, in most
cases, asymptomatic and not perceived by the patients,
making their diagnosis challenging (8). Thus, clinicians
should continuously monitor implants in function on a
regular basis. To avoid implant loss, patients who were
diagnosed with peri-implant diseases should also be treated
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without a delay (9). Thus, clinicians should understand the
pathophysiology underlying peri-implant diseases, including
diagnosis, etiology and contributing factors (6). The
understanding of this newly emerging disease is a key factor
in successfully devising a preventive regimen, recognizing
early signs of the disease, and providing a conservative non-
surgical treatment in a timely manner (1,6). We present the
following article in accordance with the Narrative Review
reporting checklist (available at https://fomm.amegroups.
com/article/view/10.21037/fomm-21-58/rc) (10).

Methods

A search of PubMed was conducted using the following
keywords: “Peri-Implantitis/classification”[Mesh]
OR “Peri-Implantitis/complications”[Mesh] OR
“Peri-Implantitis/diagnosis”[Mesh] OR “Peri-
Implantitis/epidemiology”[Mesh] OR “Peri-
Implantitis/etiology”[Mesh] OR “Peri-Implantitis/
physiopathology”[Mesh] OR “Peri-Implantitis/
surgery”’[Mesh] OR “Peri-Implantitis/therapy”[Mesh] OR
“Peri-implant mucositis. The inclusion criteria for selection
were articles written in English, which were published
between January 1st, 1993 to April, 30th, 2021 on peri-
implant diseases (peri-implant mucositis, peri-implantitis),
their epidemiology, etiology, risk factors, diagnosis and non-
surgical treatment. Any studies not meeting the inclusion
criteria were excluded. Articles were further selected by
reviewing titles, abstracts and full texts by two reviewers
(TK, HHY) based on their expertise in the subject. Any
disagreement between the two reviewers in selecting
articles was resolved by the third reviewer (LL) until a
consensus was reached. The search was further augmented
by manually searching reference lists from the articles that
were included in this narrative review.

Etiologic and contributing factors for peri-
implant diseases

Dental plaque

Dental plaque is the most important etiologic factor for
peri-implant diseases (3). Dental plaque accumulation at
dental implants triggers the inflammatory response leading
to peri-implant mucositis and peri-implantitis (11). It is
evident that periodontal diseases and peri-implant diseases
are not functionally different from the perspectives of
etiology and pathogenesis (12). The early stage of peri-
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implant diseases was possibly associated with a shift in
microbiome similar to those of periodontitis (13). It is the
inflammation in response to microbial challenge that may
eventually result in progressive alveolar bone destruction
surrounding teeth or implants in periodontitis and peri-
implantitis respectively (7,12,14). Evidence suggests that
progressive crestal bone loss around dental implants in the
absence of clinical signs of soft-tissue inflammation is a rare
event (7). Considering that the presence of dental plaque
in the sub-mucosal tissue surrounding the implants may
initiate peri-implant diseases (1,12), both preventive and
active therapy for peri-implant diseases should be aimed at
continuously removing dental plaque. Patients with poor
oral hygiene were at 15 times greater risk of peri-implantitis
compared to patients with good oral hygiene (15). Based
on the principles of cause related therapy which has been
successfully utilized in the treatment of periodontitis
(16,17), clinicians should educate their prospective implant
patients about pathogenesis of peri-implant diseases, and
the etiologic factor, dental plaque. Furthermore, clinicians
should help their patients develop effective home oral care,
prior to proceeding with actual dental implant therapy even
for a patient who is planned to have full mouth extractions
and implant therapy (18). Only after patients demonstrate
their understanding of peri-implant diseases and the
therapeutic nature of their home oral care in preventing
peri-implant diseases, implant therapy should be initiated.
(1,18) During the restorative phase, clinicians should
carefully design the prosthesis. The prosthesis should not
promote plaque accumulation but rather allow patients
to perform home care therapy without any difficulty.
Following the completion of restorative therapy on
implants, clinicians should also recommend a set of plaque
removal devices that are specific to each patient based on,
but not limited to, the type of restorations, embrasure size,
and patient’s manual dexterity (19).

Smoking

Patients with smoking habits who undergo implant
therapy exhibit a greater risk for peri-implant diseases
(3,20-22). According to Levin et 4. (2011) (21), in an
analysis of a total of 2,336 implants with follow-up time
up to 144 months, smokers exhibited similar implant
survival compared to non-smokers during the first
50 months. However, after 50 months, smokers appeared
to have a 2.76 times greater risk of implant failure
compared to non-smokers (21). Additionally, in a recent
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cohort study of a total of 710 implants, smokers (current
or former) exhibited 6.35 times greater odds for implant
failure compared to non-smokers (23). Similar to that
of periodontitis, the elevated risk of peri-implantitis in
smokers compared to non-smoker is possibly due to their
potentially harboring periodontal pathogens and alteration
in their host immune response (24-27). Prior to initiating
dental implant therapy, clinicians should focus on smoking
cessation to ensure long-term success of dental implant
therapy. Furthermore, clinicians should clearly inform
patients with smoking habit about potential risk of implant
failure and continuously monitor their implants in long-
term especially beyond their 50 months in function (21).

Active or past bistory of periodontitis & lack of regular
maintenance therapy

Patients with active or past history of periodontitis are
at a greater risk for developing peri-implant diseases
(7,15,28). According to a recent systematic review with
meta-analysis, individuals with past history of periodontitis
or active periodontitis showed a 2.15 times greater risk
of developing peri-implantitis compared to periodontally
healthy individuals (29). In a long-term cohort study
of patients with severe periodontitis who underwent
implant therapy, compared to their periodontally healthy
counterparts, patients with periodontitis exhibited an up
to 14 times greater risk of developing peri-implantitis (30).
In a recent retrospective study with 10-year follow-up,
83.3% of implant failure occurred in patients with recurrent
periodontal disease while 16.7% implant failure occurred
in patients without recurrent periodontal diseases (31).
Furthermore, implants in patients with a residual
periodontal pocket of 6 mm or more were at 5.47 greater
risk of developing peri-implantitis than those with no
residual periodontal pocket (32). The transmission of
common periodontal pathogens from the adjacent natural
dentition with periodontal pockets to implant sulcus was
also reported, which in turn may result in the initiation
of localized host pro-inflammatory response, and hence,
peri-implant disease in a susceptible patient (33). A recent
cross-sectional study reported a similar pro-inflammatory
cytokine profile between gingival crevicular fluids collected
from a periodontitis site and peri-implant crevicular fluids
collected from a peri-implantitis site (34).

Regular implant maintenance therapy was also associated
with a reduced incidence of peri-implant disease (35,36). In
a S-year follow-up study of investigating individuals with
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Figure 1 Restorative considerations to allow proper access for plaque removal around dental implant-prosthetic complex. (A) Although

clinically there was evidence of peri-implant mucosal recession, which was associated with alveolar bone loss around dental implant fixtures,

the patient had her implant supported fixed hybrid prosthesis for approximately 15 years. Clinically, there was minimally visible dental

plaque around the implant fixtures, suggesting patient’s effective plaque removal. (B) The existing restoration allows easy and passive

insertion of a plaque removal device, in her case, interproximal dental brush. (C) The patient presented with maxillary and mandibular

implant supported fixed hybrid prosthesis. Clinically, a heavy accumulation of dental plaque was noted around dental implants, suggesting

ineffective oral hygiene care. As a result, active peri-implantitis was noted, possibly leading to implant failure in near future.

peri-implant mucositis, the incidence of peri-implantitis was
43.9% for a group without preventive maintenance therapy
and 18.0% for a group with regular preventive maintenance
therapy (35). In a systematic review with meta-analysis,
patients with regular peri-implant maintenance therapy
exhibited 10% increase in implant survival compared to
patients without maintenance therapy over 1-10 years
follow-up period (37). In addition, patients with regular
maintenance therapy exhibited 43% and 75% reduction
in the prevalence of peri-implant mucositis and peri-
implantitis respectively over 4 years to 68.2 month follow-
up period (37). Regular maintenance therapy included
oral hygiene reinforcement and professional mechanical
debridement (37). During the maintenance therapy,
clinicians should perform a comprehensive periodontal
and peri-implant mucosal examinations. Clinicians should
understand and discuss with patients that implant therapy
must not be limited to the placement and restoration of
dental implants but to the implementation of peri-implant
maintenance therapy to prevent biologic complications to
ensure long-term survival of the implant (38).

Restorative considerations

Since dental plaque is an etiologic factor for peri-
implant diseases, restorations on dental implants should
be carefully designed or modified so that they allow
patients to remove dental plaque easily and effectively (3).
In a recent cross-sectional study evaluating 171 implants,
only 46% of the prostheses allowed proper access
for performing interproximal plaque removal (39).

© Frontiers of Oral and Maxillofacial Medicine. All rights reserved.

Clinicians should educate and help their patients develop
competency in effectively using a specific oral device
based on the embrasure space, patient’s manual dexterity
and patient’s motivation level (Figure 1) (19). If possible,
a screw-retained restoration should be considered over
a cement-retained restoration to avoid extrusion of
excessive cement material into peri-implant sulcus (40-43).
Excessive cement residues in peri-implant sulcus was
associated with an elevated risk for peri-implantitis
(40-42,44). If a cement-retained restoration is used,
clinicians should consider placing abutment—restoration
margin as coronally as possible to allow more effective
removal of excessive cements during the delivery (Figure 2)
(45,46). Occlusal scheme on dental implant restoration
should be carefully designed, free of any excessive
occlusion on centric or excursive movement. Although
the availability of literature is limited, a negative effect of
occlusion on dental implant was suggested predominantly
in animal studies (47-53). Similar to natural dentitions (54),
open interproximal contact around a dental implant
restoration was also associated with a higher probing depth,
plaque index scores, and gingival index scores as well as 1.57
times greater risk of developing peri-implant disease (55).
Prior to insertion, abutment and restorative complex should
be carefully evaluated for any rough surface texture, which
might have been developed during its laboratory fabrication.
Rough abutment surface has a potential of harboring 25
times greater amount of dental plaque compared to standard
polished surface, which promotes localized accumulation
of dental plaque, potentially leading to initiation of peri-
implant diseases (56).
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Figure 2 Identification and removal of excessive cement residue around dental implant-restorative complex. (A) Following the insertion of

the restoration on the maxillary left first molar implant, excessive cement residue was noted on the distal aspect during the follow-up. (B)

The patient received localized sub-peri-implant mucosal debridement, which successfully remove the excessive cement on the distal aspect.

Diabetes mellitus

Patients with uncontrolled diabetes mellitus were reported
to be at a greater risk for developing peri-implant
diseases (7,22,57,58). In a recent meta-analysis, diabetic
patients were at 1.46 times greater risk for developing
peri-implantitis than non-diabetic patients (57). More
specifically, patients with hyperglycemia were at 3.39
times greater risk of developing peri-implantitis than
normoglycemia (57). This elevated risk of peri-implantitis
in patients with hyperglycemia compared to patients with
normoglycemia is possibly due to their changes in host
immune responses, connective tissue metabolism, and micro
and microvasculature around dental implants (59-64). Thus,
prior to initiating implant therapy, clinicians should inform
patients with diabetes about an elevated risk of developing
peri-implantitis. If necessary, a consultation with medical
providers should be considered.

Lack of keratinized tissue

Similar to natural dentitions, implants with lack of
keratinized tissue exhibited significantly more inflammation
in their peri-implant mucosa compared to those with
adequate amount of keratinized tissue (65,66). Having an
adequate amount of keratinized tissue may reduce plaque
accumulation around the implants and reduce peri-implant
mucosal recessions (Figure 3) (67). Furthermore, implants
with less than 2 mm width of keratinized mucosa were at
1.53 and 1.87 times greater risk of developing peri-implant
mucositis and peri-implantitis respectively (68). A recent
study comparing implants with soft tissue augmentation
with those without soft tissue augmentation reported that
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soft tissue augmentation was significantly associated with
reduction in bleeding on probing as well as probing depth.
Similarly, significant lower bleeding on probing, mucosal
recession, marginal bone loss, and clinical attachment
level were noted on implants with thick soft tissue biotype,
compared to those with thin biotype (69).

If a prospective implant site is deficient with keratinized
tissue, clinicians should consider augmenting the soft tissue
to allow an adequate plaque control and to reduce peri-
implant inflammation, which may minimize the incidence
of peri-implant diseases (Figure 4). Proper planning of the
flap at implant placement and second stage surgery are
utmost importance and might prevent the need for future
soft tissue interventions.

Early diagnosis

Early diagnosis allows clinicians to provide the necessary
intervention in a timely manner. Thus, clinicians should
continuously monitor the implants during regular
maintenance therapy (1). Patients with the aforementioned
risk factors and contributing factors should be carefully
monitored for any early signs of peri-implant diseases. The
risk factors and contributing factors should also be modified
or even eliminated to reduce the potential for disease
occurrence and progression (6). Shortly after completing
restorations on dental implants, baseline clinical and
radiographic parameters should be obtained to which those
from maintenance therapy can be routinely compared (2).
There is limited literature associating a specific range of
probing depth with peri-implant health (2,70). The probing
depth in implants varies depending on the thickness of the
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Figure 3 Identification and successful therapeutic resolution of lack of keratinized tissue around dental implant-restorative complex. (A)
Implant with lack of keratinized tissue is prone to pronounced plaque accumulation, initiating localized inflammation, potentially eventual
peri-implant diseases. The above maxillary right lateral incisor implant was diagnosed as having peri-implantitis, which was associated with
complete lack of keratinized tissue, plaque accumulation, deep probing depth of 10mm, bleeding on probing and suppuration. (B) After
augmenting keratinized tissue, at 3-year follow-up, the same implant exhibited complete resolution of inflammation, minimally visible
dental plaque, probing depth of 3mm, no bleeding on probing and no suppuration. Following the soft tissue therapy, the implant has been
successfully maintained non-surgically with repeated maintenance and home cares therapy.

Figure 4 Successful augmentation of keratinized tissue during the uncovering of dental implants. (A) Maxillary left posterior implant sites
exhibited a lack of buccal keratinized tissue prior to their uncovering. (B) A palatal crestal incision was performed. The flap containing
the palatal keratinized tissue was re-positioned buccal to the implants and their healing abutments. (C) At 6-week follow-up, a significant
increase in keratinized tissue was noted buccal to the implants.
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soft tissue at their location, thus providing limited value in
diagnosis of peri-implant diseases (2,70). Thus, clinicians
should focus more on any change in probing depth
compared to the baseline. An increase in probing depth
may be related to peri-implant mucosal edema and decrease
in probing resistance, possibly suggesting the presence of
peri-implant inflammation or disease (2,7,71). Bleeding
on probing should be also considered to help distinguish
peri-implant health and disease (2,7,71). According to a
recent systematic review and meta-analysis, for implants
with bleeding on probing, there was 24% chances to
be diagnosed with peri-implantitis (72). Furthermore,
in a recent analysis of a total of 334 implants with peri-
implantitis, approximately 28% of these implants exhibited
suppuration on probing, predominantly on their buccal
aspect (73). Periodically, a radiograph should be obtained
to assess any presence or progression of alveolar bone loss.
A long-cone parallel radiographic projection technique
is recommended to assess interproximal crestal bone
levels (74). Generally, Imm of marginal bone loss in the
first year and an average of 0.2mm annually thereafter has
been regarded as being acceptable (75). Thus, any bone
loss beyond this acceptable change may warrant further
evaluation for potential peri-implant disease. If necessary, a
cone beam computed tomography may be utilized especially
for buccal-lingual visualization of the alveolar bone
surrounding dental implants (76). In a recent evaluation
of patients who received implant therapy, presence of
bleeding on probing, suppuration on probing and presence
of radiographic bone loss of greater than 0.5-1 mm
provided the best diagnostic accuracy in identifying
peri-implantitis (77). Other parameters such as mucosal
recession, width of remaining keratinized tissue, any sign of
inflammation (i.e., erythema, edema), and mobility should
also be recorded (2,7). Plaque index may be recorded to
continuously assess patient’s compliance with suggested
home oral care (78).

Non-surgical peri-implant therapy

Initial treatment of peri-implant disease includes localized
non-surgical mechanical debridement in combination with
home care therapy. The concept of cause related therapy
should be applied, specifically targetting the etiologic factor,
dental plaque around dental implants (16,17). Clinicians
should educate their patients about the main etiologic factor,
dental plaque, and guide them to remove dental plaque
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effectively at home (16-18). Clinicians should carefully review
and update patients’ medical and dental history to reveal any
potential risk indicators such as smoking habit and diabetic
conditions. Clinicians should further evaluate patients for
any recurrence or initiation of active periodontal disease.
The implant should be carefully examined for any presence
of excessive cement residues, excessive centric and lateral
excursive occlusal contact, and open interproximal contact.
If necessary, the existing restorations should be modified
or altered to facilitate patients’ plaque control. In a recent
randomized controlled trial, modifying the contour of the
implant prostheses to improve access for home care therapy
significantly improved clinical outcome of the standard
mechanical treatment of peri-implant mucositis as measured
by changes in bleeding index and probing depth (79).
After eliminating and correcting the aforementioned
contributing factors, non-surgical mechanical debridement
should be initiated. For peri-implant mucositis with
inflammation confined in soft-tissue without apparent
alveolar bone loss surrounding the fixture, conventional
non-surgical mechanical therapy in combination with
home care therapy is the standard treatment, resulting in
0.5-1 mm pocket depth reduction and 15-40% reduction
in bleeding on probing (74,80-83). For peri-implantitis
with alveolar bone loss around the fixture, clinicians
should assume that implant fixture surface is heavily
contaminated and should use conventional automated
and hand scaler to ensure effective removal of dental
plaque or biofilm around the contaminated implant fixture
(Figure 5) (84). Non-surgical mechanical debridement alone
usually provides 20-50% reduction in bleeding on probing
and in some cases pocket reduction (<1 mm) in peri-
implantitis (74,85-89). Thus, in advanced cases, complete
resolution of the disease is unlikely and many need adjunctive
treatment to improve the magnitude of improvement (74).
For accessible surface, implantoplasty can be performed
using a high speed carbide bur with rigorous water cooling
to further remove residual dental plaque and their associated
debris and to convert a rough to a smoothened surface,
allowing more effective plaque removal during maintenance
phase by patients and treating clinicians (56,90,91). Various
adjunctive therapeutic modalities in addition to non-surgical
therapy were reported utilizing systemic antibiotics, locally
delivered antimicrobial, laser, photodynamic therapy, and air
polishing; however clinicians should carefully utilize these
modalities considering a limited availability of evidence in
the literature (74,85,87,88,92-94).
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Figure 5 Non-surgical management of peri-implantitis. (A,B) A mandibular left first molar implant with peri-implantitis exhibited 7-8 mm

probing depths, bleeding on probing and bleeding on suppuration. Peri-implant mucosa were edematous and erythematous. (C,D) After

non-surgical peri-implant therapy, consisting of home care therapy and professional mechanical debridement, a significant reduction in

probing depth to 3-4 mm with resolution of bleeding and suppuration on probing was noted at re-evaluation. Furthermore, a complete

resolution of peri-implant mucosal erythema and edema was noted.

Peri-implant re-evaluation and maintenance
therapy

Following the completing non-surgical peri-implant
therapy, peri-implant re-evaluation should be performed in
4-6 weeks to determine the magnitude of improvement. For
non-responsive sites especially in advanced peri-implantitis,
surgical interventions may be necessary to further eradicate
the residual disease (95). The surgical interventions include,
but not limited to, traditional open flap debridement with
or without resective surgery, contemporary peri-implant
guided bone regenerative therapy or combination of both
modalities (96-98). Following the successful resolution
of peri-implant diseases or even the initial completion
of implant therapy (i.e., delivery of implant restoration),
patients should receive regular implant maintenance
therapy. The maintenance interval should be at least every
5-6 months; however it should be continuously updated
or modified based on each patient’s risk for peri-implant
diseases (36,38,99). During the maintenance therapy,
clinicians should continuously monitor their patients for any
recurrence or initiation of the disease. As discussed earlier,
regular implant maintenance therapy significantly lowers
one’s risk for peri-implant diseases (35-37). A simplified
flow-chart outlining each phase of managing implants with
peri-implant disease is presented in Figure 6.
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Conclusions

Peri-implant disease is common biological complication
of implant therapy. Throughout all phases of implant
therapy (i.e., treatment planning, surgical, restorative,
and maintenance phase), clinicians and patients should
continuously target its etiologic factor, dental plaque,
and other contributing factors to minimize the risk of
developing peri-implant disease. Furthermore, during
the maintenance therapy, implants should be carefully
examined for any early signs suggesting initiation of peri-
implant disease. If indicated, non-surgical therapy should
be initiated in a timely manner, followed by surgical therapy
for non-responsive sites.
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Dental implant with potential peri-implant disease

e Bleeding on probing

e Peri-implant mucosal erythema
¢ Peri-implant mucosal edema

e Suppuration on probing*

* Pain*

¢ Mobility*

(*more frequently observed in peri-implantitis than peri-implant mucositis)
¢ Increase in probing depth compared to the baseline or previous examination

A

| Radiographic examination with paralleling technique |

No

Radiographic evidence of alveolar bone loss
(>1 mm during the first year, and 0.2 mm annually
\ thereafter)? v

Yes

| Peri-implant mucositis |

| Peri-implantitis |

y

Y

Non-surgical peri-implant therapy
* Mechanical debridement
* Home care therapy
e Elimination of potential contributing factors

Non-surgical peri-implant therapy
* Mechanical debridement with implantoplasty if
accessible
* Home care therapy
¢ Elimination of potential contributing factors

A

Y

Peri-implant re-evaluation |

| Peri-implant re-evaluation

No | Residual site with inflammation?  Yes

Y

No  Residual site with inflammation? | Yes

Peri-implant maintenance therapy
e Monitor for any recurrence of disease
e Clinical and radiographic examinations and their

Surgical peri-implant therapy
* Open flap debridement with/without soft and hard

A

recordings

* Mechanical debridement with review of home care
therapy

¢ Eliminate or reduce any new contributing factors

tissue resection
¢ Peri-implant guided bone regenerative therapy

Figure 6 Implants should be carefully examined for any early signs suggesting initiation of peri-implant diseases (i.e., peri-implant mucositis

and peri-implantitis). For implants with peri-implant diseases, non-surgical therapy should be initiated in a timely manner. Any sites that are

not responsive to non-surgical therapy should be treated surgically. After successful resolution of the disease, patients should be monitored

continuously for any recurrence of disease through regular maintenance therapy.
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