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Abstract

Objective: The treatment of peri-implantitisis commonly associated to soft tissue
changes as part of disease resolution. These changes may alter harmony in the esthetic
areqa, and thus may negatively affect patient satisfaction. This technical note presents
the key features that may lead to an unsatisfactory esthetic outcome when managing
peri-implantitis in the anterior zone.

Clinical significance: It is essential to consider four pivotal elements in securing
therapeutic success through the resolution of inflammation while maintaining esthetics:
(1) patient-related factors, including patient willingness to freat and the smile line; (2)
implant-related factors that influence implant position; (3) site-related factors related to
defect configuration; and (4) prosthetic-related factors referred to the prosthetic
emergence profile and the type of prosthesis. A comprehensive examination must be
carried out preoperatively fo assess the impact of the surgical tfreatment upon the
esthetic outcomes.

Conclusions: The clinician must be aware of the key features that condition the esthetic

outcome when managing peri-implantitis



1. Introduction
Peri-implantitis is regarded as an inflammation disorder characterized by the
colonization of bacteria that leads to tissue breakdown.! A key aspect to understand
about this disorder is its site-specific onset and progression as reported by
epidemiological studies.2 In other words, certain local factors have been identified as
predisposing to or precipitating peri-implantitis. These aspects have to be addressed for
the efficient primary/secondary prevention of the disease, and also for the precise

management of peri-implantitis.

The aim of freatment in peri-implantitis is to resolve the soft tissue inflammation and
arrest progressive bone loss. Therefore, given the shortcomings of nonsurgical therapy,
surgical access is offen advocated to efficiently remove the biofiim adhered to the
contaminated implant surface. In fact, various surgical modalities have been proposed
according to the peri-iimplantitis bone configuration or soft tissue characteristics,
among other aspects.3 Nevertheless, it is worth noting that evidence on the superiority
of any given strategy is sparse. On the other hand, long-term tissue stability after the
lesions have been treated does not seem to be completely foreseeable. Hence,
caution must be exercised in establishing the tfreatment prognosis based on local and

systemic characteristics.

A major drawback in the management of periodontal and peri-implant bone lesions is
referred to the esthetic sequelae — namely mucosal recession. Volumetric studies have
demonstrated that the peri-implant mucosa undergoes considerable changes no
maftter what type of strategy is used to manage peri-implantitis.4 5 In fact, it is often
clinically desired to induce soft tissue recession with the aim of reducing the depth of
the pathogenic pocket. However, this could lead to esthetic disharmony and represent
a major concern in the anterior zone.é 7 Thus, it is of crucial relevance to critically
evaluate the factors in the management of peri-implantitis that may impact upon the

esthetic outcome.

The objective of this paper is to illustrate the potential limitations and clinical sequelae
of peri-implantitis and its management, along with the patient-, prosthetic-, implant-
and site-specific features to be considered for the effective clinical resolution of peri-

implantitis, without compromising esthetic satisfaction on the part of the patient.



2. Clinical sequelae of peri-implantitis
Peri-implantitis courses with soft fissue breakdown and progressive bone loss.!
Interestingly, approximately 55% of all peri-implantitis bone defects exhibit 2/3-wall
defect morphology, where the buccal bone is often the missing wall. In terms of
severity, peri-implantitis lesions often (approximately 50%) exhibit moderate (>25%-50%)
bone loss.8 The clinical significance of these findings is that tissue is thickened due to
inflammation in the area where bone has been resorbed. This may mask the
inflammatory process. For this reason periodic probing is encouraged to identify bone
loss as a consequence of peri-implantitis.? It must be kept in mind that in the case
where the implant is positioned outside of the bony housing or below the critical buccal
bone thickness, peri-implantitis may lead to mucosal recession/dehiscence.’0 In fact,
experimental and clinical studies have demonstrated that peri-implantitis is often
associated with mucosal recession. Obreja et al. (2021)'" showed that 31% of all implant
sites exhibit mucosal recession in subcrestally placed implants. In turn, Romandini et al.
(2021)12 noted that implants with peri-implantitis had significantly greater mean
mucosal recession than healthy/mucositis implants (20.3%). Tavelli et al. (2021)13 showed
the presence of an adjacent implant, a longer time of the implant in function, limited
mucosal thickness, reduced keratinized mucosa, and inadequate implant position to
be significantly associated to the presence of mucosal recession. A preclinical study by
Monje et al. (2019)10 validated that implants that exhibit inadequate buccal bone
thickness (<1.5mm) ftend to exhibit greater mucosal recession when peri-implantitis is

experimentally induced.

3. Clinical sequelae of the management of peri-implantitis
The therapeutic aim in the management of peri-implantitis is the resolution of soft tissue
inflammation (i.e., <5 mm probing pocket depth, with no profuse bleeding/suppuration
on probing) and the arresting of progressive bone loss.14 The therapeutic strategy is
defined according to the defect morphology, among other factors. In the case of
(partially) contained defects, reconstructive measures using regenerative strategies
might be indicated. In these scenarios, however, the idea is to resolve inflammation
and augment peri-implant support. No matter what therapeutic modality is used,
however, the reduction of probing pocket depth should be seen as the primary
endpoint. In this sense, it is well understood that after periodontal or peri-implant
therapy, recession as a consequence of fthe resolution of inflammation is to be
expected (Figure 1).15 Ramanauskaite et al. (2021),> in a preclinical canine study,
underlined that the treatment of peri-implantitis is associated to soft fissue changes (i.e.,
mucosal recession), which can be further aggravated in surgical versus nonsurgical

therapeutic modalities. The horizontal soft tissue dimensions, nonetheless, do not differ



between different surgical therapeutic strategies (implantoplasty and/or reconstructive
therapy).4 In this context, it seems that the presence/lack of keratinized mucosa at the
buccal aspect of the peri-implantitis implants plays a pivotal role in soft fissue

dimensional changes.3

Figure 1 about here

4. Defining the problem
To sum up the above, peri-implantitis often leads to mucosal recession, and the
management of peri-implantitis further contributes to such recession. While this event is
often desired in posterior areas in order to assist in probing pocket depth reduction and
in generating sufficient room for interproximal access during self-performed oral

hygiene measures, it constitutes an undesired and limiting event in the esthetic area.

5. Clinical aspects to consider in the esthetic area
A number of patient-, 16 implant-,7. 17 siterelated,”. 18 and prostheticrelated!? factors
have to be considered prior to establishing an esthetic therapeutic prognosis when
managing peri-implantitis. These factors are incorporated to decision making of the
cases illustrated below (Table 1, figure 2). In order to identify the leading features,
comprehensive infra- and extra-oral assessments must be carried out. Moreover, the
patient perspectives, including willingness to treat and esthetic concerns, should be
identified during fthe initial anamnesis in order to define the prognosis and treatment

planning accordingly.

Table 1 about here

As aforementioned, the first factor to check is patient’s willingness. If the patient
manifests unwillingness or has a high esthetic demand, it is not recommended to
manage peri-implantitis by surgical means, unless the vast majority of the favorable
factors listed in table 1 are met. If, on the contrary, the patient favors treatment, the
implant exhibits a type | defect configuration and it is within the alveolar envelope and
in an adequate apico-coronal implant position, surgical therapy is advocated (if
unresolved the lesion after the non-surgical phase). Defect configurations type Il and llI
are more prone to exhibit esthetic disharmonies after therapy. The situations where can
be managed without altering significantly the esthetic outcome is when the given
infected implants support a hybrid fixed prosthesis or retain an overdenture that could

mask the mucosal sequelae. Then the clinician must assess defect severity. Advanced



lesions do not predictably resolve;20 thus in these scenarios it is recommended to
remove the implant and start over at a lafer stage.2! Regardless defect severity, if the
interproximal periodontal/peri-implant hard tissue attachment is missing, a fendency to
soft tissue collapse is anticipated. Therefore, this feature also plays a relevant role in the
decision-making process. Thereafter, the soft tissues must be thoroughly explored. While
the management of a soft tissue dehiscence is not indicated simultaneous to the
surgical therapy of peri-implantitis, the lack of keratinized mucosa and the presence of
a thin mucosal phenotype can be orchestrated simultaneously to the reconstructive
therapy by means of a connective tissue graft.22 It must be noted that the use of barrier
membranes may limit minimal invasiveness and thus, their use may lead to greater
mucosal recession while not enhancing the reconstructive outcomes.23 Last but not
least important, prosthesis must be assessed to guarantee an harmonious and
cleansable emergence profile. If this factor is not achievable, prosthesis modification is

recommended.

Figure 2 about here

6. Case scenario #1

6.1. Case presentation
An implant located in the central incisor (bone level implant) and exhibiting recurrent
events of spontaneous suppuration upon palpation. Based on comprehensive
radiographic and clinical analyses, a class Ib peri-implantitis bone defects8 within the
alveolar envelope was noted. A mild bone defect as a consequence of peri-implantitis
was observed. No mucosal deformity was noted.

6.2. Management
A papilla preservation flap and intra-sulcular incisions of the adjacent teeth were
performed to gain access. The crown was removed during the surgical procedure to
enhance visibility. Granulation ftissue was removed with curettes. Considering the
position of the implant within the bony envelope, surface detoxification was applied by
means of a plastictip ultrasonic device and ethylenediaminetetraacetic
acid (EDTA) for two minutes. After this procedure, the crown was tightened to the
implant to reduce soft tissue alterations in the inter-proximal area. Autogenous bone
harvested from the maxillary fuberosity was used as bone grafting material. Enamel

matrix derivative® was applied on top to promote soft tissue healing and assist the
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integration of the connective tissue graft. Primary wound closure was achieved by
means of single interrupted sutures. Uneventful healing was noted.
6.3. Surgical outcome

At two-year follow-up, the disease was resolved. No bleeding on probing or
suppuration was present. Probing pocket depth was consistent with health. The
radiographic analysis demonstrated bone filling. Disease resolution was not inconsistent
with the maintenance of the esthetic emergence profile, and there were no
disharmonious features. Papilla between the two central incisors and the central and
lateral incisor were classified as grade 11.24 Nevertheless, no mucosal recession

whatsoever was noted in the mid-zone (Figure 3).

Figure 3 about here

7. Case scenario #2
7.1. Case presentation

An implant located in the central incisor (fissue level implant) exhibiting abscess and
moderafe bone loss as a consequence of peri-implantitis. Based on comprehensive
radiographic and clinical analyses, a class lb4 peri-implantitis bone defect within the
alveolar envelope was noted. No mucosal deformity was observed, though the level of
local inflammation was high.
7.2. Management
A papilla preservation flap and infra-sulcular incisions of the adjacent teeth were
performed to gain access. The crown was removed during the surgical procedure to
enhance visibility. Granulation tissue was removed with curettes. Considering the
position of the implant within the bony envelope, surface detoxification was applied by
means of a plastictip ultrasonic  device and ethylenediaminetetraacetic
acid (EDTA) for two minutes. After this procedure, the crown was tightened to the
implant to reduce soft tissue alterations in the inter-proximal area. Autogenous bone
harvested from the maxillary tuberosity was used as bone grafting material. Primary
wound closure was achieved by means of single interrupted sutures. Uneventful healing
was noted.
7.3. Surgical outcome

At 6-year follow-up, the disease was completely resolved. No bleeding on probing or
suppuration was present, and probing pocket depth was consistent with health. Bone
filling was achieved according to the radiographic analysis. No mucosal recession in

the mid-zone was noted. The interproximal papilla between the two central incisor was



designated as grade |, while the distal papilla corresponded to grade Il (Figure 5).24 The

patient reported complete satisfaction.

Figure 5 about here

8. Case scenario #3

8.1. Case presentation

Implants supporting an implant-supported fixed hybrid prosthesis for the replacement of
the anterior teeth, exhibiting peri-implantitis and granulomatous lesions. Note that the
prosthesis design was inconsistent with self-performed oral hygiene. Radiographic
analysis revealed moderate bone loss, and class Il peri-implantitis bone defect
morphologywas noted. The implants were slightly outside of the bony housing.
8.2. Management
The prosthesis was removed, and healing abutments were placed to enhance visibility.
Due to the nature of the defects, minor osteotomy and osteoplasty to flatten the bone
architecture and implantoplasty in the supra-crestal defect were performed.
Implantoplasty was indicated to reduce bacterial recolonization during follow-up and
tfo foster a healthier ecosystem. It was performed with fungsten carbide burs,  followed
by Arkansas and silicone polishing burs. The flap was then apically repositioned.
Simultaneously, soft fissue conditioning was carried out by means of free epithelialized
mucosal grafts, as described elsewhere.25 These were secured by means of single
interrupted and subperiosteal mattress sutures.
8.3. Surgical outcome

At one-year follow-up, the disease was completely resolved. No bleeding or
suppuration was present. The buccal band of keratinized mucosa and buccal depth
were significantly increased. Sufficient space for self-performed oral hygiene was
noted. Smile analysis revealed no interference with patient satisfaction due to the

presence of a hybrid prosthesis. The patient was completely satisfied (Figure 4).

Figure 4 about here

9. Discussion

The resolution of inflammation is associated with mucosal changes. In fact, from the

biological perspective, mucosal recession is desired to reduce peri-implant pocket
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depth. Nevertheless, this may alter patient satisfaction and proves critical in the anterior
ared in patients with high esthetic demands. Therefore, comprehensive assessment and
the accurate designation of a prognostic score are crucial to success. The purpose of
this technical note was to describe the factors and features associated with the

esthetic prognosis when surgically managing peri-implantitis.

9.1. Patient-related factors

During fthe initial interview, it is crucial to inform the patient about the potential
interferences with esthetics as part of the sequelae when managing peri-implantitis. If
the esthetic demands are high and the patient is not in favor of altering the mucosa,
the prognosis is hopeless. Accordingly, the advocated treatment plan is fo remove the
implant and start over hard and soft tissue reconstruction for implant site
development.2! Other factors that must be cautiously evaluated if the patient is willing
to treatment is the smile line. If the smile line is high, it may lead to severe disturbances
with esthetics. Hence, if this is indeed the case, then clinicians should encourage the
patient to have the implant removed, even if the desire is fo maintain the implant -
particularly in scenarios where other implant-, site- and prosthetic-related factors cause

significant mucosal disharmony to be expected.

9.2. Implant-related factors

The implant position must be assessed based on two-dimensional or preferably three-
dimensional radiographic analysis. In scenarios exhibiting implants outside of the bony
housing or too shallow in position, achieving esthetic outcomes is challenging, since
there is no reparative potential, and approaches seeking to displace the mucosal
margin apically should be indicated in order to reduce pocket depth. Hence, implant
removal is recommended in these scenarios. It must be noted that implants outside of
the bony housing are often manageable with a satisfactory esthetic outcome by
means of angled and customized abutments and connective tissue grafts combined
with coronally advanced flaps.7. 17 In order to address the prognosis in implants placed
in an inadequate buccolingual position, four factors must be evaluated: vestibular
depth, the width of keratinized mucosa, and defect morphology and severity.
Moderate and advanced forms of peri-implantitis in implants placed outside of the
bony housing have an unfavorable prognosis in terms of esthetics. Likewise, the lack of
keratinized mucosa and vestibular depth may limit the maneuvers to maintain the

mucosal marginin a harmonious position.

9.3. Site-related factors



Defect morphology and severity dictate the sequelae in the management of peri-
implantitis. Class Il and lll defect morphologies are characterized by inter-proximal bone
loss, as they exhibit a supracrestal defect,® while class | defects are characterized by
various bony peaks coronal to or at the same level of the implant shoulder. Therefore,
reconstructive therapy is suitable in these scenarios, and the potential fo minimize
apical mucosal migrafion is greater. Class | defects therefore are prone to exhibit
favorable clinical and radiographic outcomes applying reconstructive measures.2éln
these scenarios, the use of barrier membranes might not be encouraged considering
the following facts: (1) type | defect configuration often provide sufficient stability to
bone graft, (2) the surgical invasiveness demanded to establish a barrier membrane is
often higher, and (3) the benefit of using barrier membranes in the reconstructive

therapy of peri-implantitis is not evidence-based supported.23

Moreover, existing mucosal defects such as papilla loss or marginal recession are
associated to poorer outcomes.” These clinical findings are often aligned with the
mucosal phenotype.!8 Therefore, it is encouraged to assess mucosal thickness and the
band of keratinized mucosa. While it is proposed that the prognosis from the esthetic
perspective is poorer in the lack of these elements, the use of soft tissue grafts to modify
the peri-implant phenotype may lead of more favorable outcomes (see figure 3). Other
strategy to consider in these scenarios is prosthesis modification to compensate the

mucosal collapse. Otherwise, esthetics and phonetics may be impaired.

9.4. Prosthesis-related factors

These are the most flexible factors, as they often allow for modifications if the patient is
willing to accept them in the case of an inadequate emergence profile. In fact,
convex prosthesis designs are associated with mucosal recession!? and peri-implantitis.Z
Hence, if the above is the scenario and other factors are favorable, it is convenient to
modify the prosthesis emergence profile fo improve the esthetic outcome and prevent
disease recurrence. In addition, hybrid prostheses frequently offer the opportunity to
perform resective approaches as long as the patient is not exhibiting a high smile line. If
peri-implantitis is associated to an inadequate prosthesis that precludes effective self-
performed oral hygiene measures, the prosthesis should be subjected to modifications

in order fo enhance access.

10. Conclusions
The surgical management of peri-implantitis often results in mucosal recession as part of
disease resolution, and which may inferfere with esthetics. Therefore, the clinician must

be aware of the key features that condition the esthetic outcome when managing



peri-implantitis.
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Table 1. Factorsto be assessed when assigning a prognosis in peri-implantitisimplantsin the esthetic area.

Patient-related

Implant-related

Site-related

Prosthesis-related

CEJ: cementoenamel junction

* Defect morphology classification according to Monje et al. (2019)s




Figure 1. The surgical freatment of peri-implantitis often results in mucosal recession
once the disorder is resolved. Esthetic disharmonies are not necessarily inconsistent with
successful anfi-infective outcomes. Features such as the unwillingness of the patient to
modify the prosthesis or inadequate buccolingual or apico-coronal implant positions
may dictate the esthetic outcome. (A) Baseline examination showing profuse bleeding
on probing and a pocket depth incompatible with health. (B) Disease resolution at 15-
month follow-up. Note the abutment resulting in esthetic disharmony. (C) Radiographic

bone filling is noted after reconstructive tfreatment.




Figure 2. Decision making illustrating the factors to be assessed in establishing an

esthetic prognosisin the therapy of peri-implantitis in the anterior area
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Figure 3. (A) Bone level implant located in the central incisor (exhibiting recurrent
events of sponfaneous suppuration under palpation). (B) Periapical x-ray showing peri-
implant bone loss (C) Note the class Ib peri-implantitis bone defect where the implant is
within the alveolar envelope. A papilla preservation flap and infra-sulcular incisions of
the adjacent teeth are performed to gain access. (D-E) Surface detoxification is
applied by means of a plastic-tip ultrasonic device and ethylenediaminetetraacetic
acid (EDTA) for two minutes. (F) Autogenous bone harvested from the maxillary
tuberosity is used as bone grafting material. (G) A connective fissue graft is used to
compensate the thin mucosal phenotype (H) Enamel matrix derivative was applied on
top to promote soft tissue healing. (I-J) Disease resolution at two-year follow-up is noted
(buccal and occlusal views), without significant esthetic sequelae. (K) Radiographic

analysis showing bone filling.




Figure 4. (A) Tissue level implant located in the cenfral incisor, exhibiting abscess and
moderate bone loss as a consequence of peri-implantitis. (B) Periapical x-ray exhibiting
bone loss (C) Note the flap elevation class Ib peri-implantitis bone defect with an
implant within the alveolar envelope. A papilla preservation flap and intra-sulcular
incisions of the adjacent feeth are performed to gain access. (D-E) Considering the
position of the implant within the bony envelope, surface detoxification is applied by
means of an ulfrasonic device and ethylenediaminetetraacetic acid (EDTA) for two
minutes. (F) Autogenous bone harvested from the maxillary tuberosity is used as bone
grafting material. (G) Frontal and (H) occlusal views showing disease resolution without
major esthetic alterations. (I) Bone filing was achieved as evidenced by the

radiographic analysis.




Figure 5. (A-C) Implants supporting an implant-supported fixed hybrid prosthesis for
replacement of the anterior teeth, exhibiting peri-implantitis and granulomatous lesions.
Note that the prosthesis design is inconsistent with self-performed oral hygiene. (D-G)
Flap access revealed class Il peri-implantitis bone defect morphology in implants slightly
outside of the bony housing. Osteofomy and osteoplasty fo flatten the bone
architecture and implantoplasty in the supra-crestal defect were performed.
Implantoplasty was performed with tungsten carbide burs followed by Arkansas and
silicone polishing burs. (H-l) Soft tissue conditioning is carried out by means of free
epithelialized mucosal grafts, as described elsewhere. Surgical outcome: (J) Disease
resolution was noted at one-year follow-up. Note that the buccal band of keratinized
mucosa and vestibular depth are significantly increased. (K) Smile analysis showed no
interference with patient satisfaction due to the presence of a hybrid prosthesis.

(Reprinted with permission from Monje et al.28)
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