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Abstract

Objectives: The goalof Working Group 1 at the"2 Consensus Meeting of the Osteology

Foundatiorwas to comprehensively assess the effects of soft #@ssymmentation procedures

on periimplant health or disease.

Materials and.methods: A systematic review and megaalysis on the effects of soft tissue

augmentation procedures included a total of 10 studies (mucosal thickness: natifijzleel

tissue: n=4pConsensus statementdinical recommendations, and implications for future
research werewbased structured group discussions aqlenary session approval.

Results:

e Soft tissue" grafting to increase the width of keratinized tissue around implants was
associated with greater reductions in gingiaald plaque indices when compared to-non
augmented sites. Statistically significant differences were noted for final marginal bone
levels in favor of an apically positioned flap plus autogenous geasus dlstandard-of-
care cantrotreatments investigated.

e Soft tissuesgrafting (i.eautogenousonnective tissue) to increase the mucosal thickness
around.implants in the esthetic zone was associated with significantly less marginal bone
loss everstime, but no significant changes in bleeding on probing, probing depths, or
plaque scoreghen compared to sites without grafting.

Conclusions: The limited evidence available supports the use of soft tissue augmentation

procedures to promote peri-implant health.
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Introduction

Nowadays,soft tissue grafting has become a topiggodwing interest in implant dentistry.
The proposedsurgical proceduresiainly aim at increasing either) the width of keratinized
tissue;or ii) the soft tissue volume dentalimplant sitego improvefunctional, stheticand
biological outcomeafter therapyThoma et al2014).

Biological complicationsefer to inflammatory condition®ccurring in tissues around dental
implantsandareinitiated by the host response to a bacterial challgrge et al. 2011; Sanz
et al. 2012;.Jepsen et al. 2018)hile previoussystematic reviewprovide some evidence
thatimplant sites exhibitingn inadequately dimension&dratinized tissudi.e. width of<2
mm) were more prone to plague accumulation and-ipgslant soft tissue inflamnti@n than
implant sites exhibiting &eratinized tissuef >2 mm (Gobbato et al. 2013; Lin et al. 2013)
the effects oboft.tissue volume graftingn biological outcomes are currently unknown.
Therefore, @ask of Working Group 1 of the Osteology Foundation Consensus Meeting was
to comprehensively assess the effects soft tissue augmentation proceduresiroplg@ri

health or disease.

Workshopdiscussion and consensus

The presenpart 1 of the Osteology Foundation Consensus Report was based on the following
review:

= Effects of soft tissue augmentation procedures oripglant health or disease a

systematic review and metanalysis (Thoma et al. 2017).
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At the beginning of the meeting, the authors presented the systeevadw in detail (i.e.,
methodology, results, conclusions) to the participants. Subsequently, the participants were
separated into two workingaups(Group 1: Maintenance of pemplant soft tissues; Group

2. Esthetics of pefimplant soft tissues)Discussions and the formulation of consensus
statements=within groups were each directed by one chairperson and one secretary. The
statements, elaborated by the members of the working groups, were presented and discussed
in plenary'sessions and revised according tostlggestions made by the audience. Finally,
consensus; statements, clinical recommendations, and implications for future research were

approved.

Effects of soft"tissue augmentation procedures on peimplant health or disease— a

systematic review and metaanalysis(Thoma et al. 2017).

Focused question

In systemically healthy patients with dental implants, what is the effect of soft tissue grafting
procedures_to_increase the width of keratinized tissue or the mucosal thickness at dental
implant sites in_comparison to implant sites without soft tissue ggaftrocedures or with
differentigrafting'materials/transplants on gerplant health?

Major findings
Soft tissue grafting to increase the widthkefatinized tissuaround implants

- Greater reductions in gingivdlGl) and plaqueindices (PI) were found following
mucoSalaugmentation procedures when compared teaugmented sites [GI change:
n=2; WMD=0.863; 95% CI (0.658; 1.067); p<0.00[RI change: n=2WMD=0.344;

95% CI (0.179; 0.509); p<0.001], respectively. There were no differences with regard to
bleeding onsprobingBOP) between augmented and nangmented sites.

- Statistieallygsignificant differences were noted for final marginal bone levels in favor of
an apiecally<positioned flap (APF) plus autogenous grafts versus all control tnémtme
[n=4; WMD=-0.175mm; 95% ClI: ¢0.313; -0.037); p=0.013].

Soft tissue grafting to increase the mucosal thickness around implants in the esthetic zone

- Significantly less marginal bone loss over time was observed with the use of camnecti
tissue graft [n=2; WMD=0.10 mm; 95% CI: (0.067; 0.154); p<0.001] compared to sites
without grafting.
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- Grafting using connective tissue did not result in significant changes in BOBINg
depths PD), or plaque scores when compared to controls.

Consensus statements regarding gdaissue grafting to increase the width of keratinized

tissue and mucosal thickness

e The limited evidence available supports the use of soft tissue augmentation procedures to
promote peri-implant health.

¢ In the studies investigated, pémplant health/ disease was assessed by clinical parameters
including«Gly, BOP, PD scores as well as marginal bone levels. Howeeemcidence/
prevalenee of peiimplant diseases, based on clearly defined case deisith@s not been

sufficientlyreported.

Keratinized Tissue

e The surgical procedures to increase the width of keratinized tissue included an apically
positioned_spliflap/ vestibuloplasty (APF) with or without the application of autogenous
tissue (isefree gingival graft) or a collagen matrix. The timing of the procedures
followings implant placement varied considerably among studies but was commonly
accomplished after the final prosthetic restoration. The respective clinical indications
included_eitherthe absence or a reduced width of keratinized<t¥ssug §t implant
sites.

e It remains uncleamas to whether or not the augmentation kératinized tissue may
positively affect seHperformed oral hygiene measures and subsequently the occurrence of
periimplant soft tissue inflammation when compared with-aagmented, inadequately
dimensioned.implant sites.

e The presented metmnalyses have pointed to statistically significant differences in terms of
Pl andGi=scores as well aBD values in favor of sites with an augmented keratinized
tissue. Marginal bone levels show better stability following application of autogenous
grafts.

Mucosal Thickness

e The surgical procedures to increase the mucosal thickness at implant sites gommonl
included the immediate or delayed placement of subepithelial connective tissue grafts.
The respective clinical indications included a prevention of mucosal recessions /

compensation of volume deficiencies and facilitation of tissue adaptation &ntmp
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placement for functional and / esthetic purposes.

¢ A thickening of the mucosa by means of subepithelial connective tissue graftsotva
associated with any significant differences in PI, BOP, or PD as compareshtrol.
Statistically significant hilger interproximal marginal bone levels were obtained following

the application o€onnective tissue grafivhen compared to control sites.

Clinical recommendations regarding soft tissue grafting to increase the width of

keratinized tissue and mucosal thickness

e The clinician, may consider the use of autogenous soft tissue grafting to promete peri
implant ‘soft_tissue health or marginal bone levels at implant sites with insufficient soft

tissue dimensions.

Keratinized tissue

e It is anticipated thaplague control is better facilitated in the presence of >2mm of
keratinized tissue.

e When inereasing the zone of keratinized tissue is desired around an implaiitien

should censider performing a free gingival graft.

Mucosal thickess

¢ When increasing soft tissue thickness around implant sites displaying volumenbidis
Is desired, clinicians should consider connective tissue grafting procedupgemote
greater stability of interproximal marginal bone levels.

Implications.for.future research

Further investigations should consider:

e to use accepted case definitions in terms of-ipgulant health and disease when
performing clinical studies for gain of keratinized tissue and mucosal thickness.

e determinethe role that soft tissue characteristics play in the homeostasis and stébility o
peri-implant'bone, and vioeersa

e to design controlled clinical studies evaluating soft tissue grafting proceduttesa
primary endpoint for perimplant health (BOP, GI).

e to evaluate different surgical techniques and materials for superiority in terms of

maintaining and/or enhancing pémplant health
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e to assess whether or not the tipmnt of performing soft tissue grafting procedures
influences perimplant health

e to assess the relationship betwesift tissue grafting procedures for gain of keratinized
tissue and the ability to perform oral hygiene and brushing discomfort.

e the use ofiimproved diagnostic soft tissue imaging technologies to discriminateietwe
health and disease as well as assdssissue volume.

e the effects of soft tissue augmentation procedures at diseased implant sites.

¢ to evaluate surgical procedures to allow for the reduction of soft tissue aagjoresnt
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