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Background and Objective: In recent years, the concept of the peri-implant phenotype has become a
new standard for the clinical evaluation of the soft and hard tissues surrounding dental implants. Improving
this phenotype enhances the likelihood of achieving long-term favorable results and is a necessary
consideration during implant planning. Stable peri-implant tissue support is also crucial for the functional
and aesthetic value of implant restoration. Herein, the authors review the clinical significance of the peri-
implant phenotype and assess the timing of treatment strategies for improving peri-implant phenotype
elements.

Methods: A literature search was performed to retrieve papers on peri-implant tissue management and
clinical outcomes published up to November 24th, 2022 in PubMed, Web of Science, EMBASE, and Scopus.
Key Content and Findings: The optimal time to improve peri-implant bone thickness (PBT) is with
augmentation procedures before implant surgery or at the same time as first-stage surgery. Similarly,
issues associated with keratinized mucosa width (KMW) and mucosal thickness (MT) should be addressed
before final restoration. The establishment of supracrestal tissue height (STH) depends on the MT and
implant depth of the patient. Furthermore, special attention should be paid to the effect of the peri-implant
phenotype on the prognosis of immediate implant placement in the aesthetic zone.

Conclusions: The long-term success of implant restoration depends on careful planning that considers
appropriate interventions for improving the peri-implant phenotype at different stages of treatment to

reduce iatrogenic variables.
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Introduction

Since Ochsenbein et 4/. first introduced the concept of
the “gingival biotype” in 1969 (1), a series of studies have
investigated the connection between natural teeth and
periodontal soft tissues (2-4). Up to 2017, the Consensus
Report of the World Workshop on the Classification of
Periodontal and Peri-Implant Diseases and Conditions
recommended the uniform use of “periodontal phenotype”,
which not only describes both soft and bone tissue
conditions, but also emphasizes its variability influenced by
genotype, clinical treatment, and environment factors (5).
Based on the gingival thickness, periodontal phenotype can
be divided into thin (<1 mm) and thick (>1 mm) types (5).

Given the instructiveness of the peri-implant phenotype
in the selection of implantation treatment timing and
the formulation of surgical approaches, and its role
of standardized description of peri-implant tissue in
clinical and scientific work, in 2020, Avila-Ortiz et al.
proposed its components and definition as a description
and measurement index for future studies (6). The peri-
implant phenotype can be defined as the morphological
and dimensional features that characterize the clinical
manifestations of soft and bone tissues around an implant,
namely: keratinized mucosa width (KMW), mucosal
thickness (M'T), supracrestal tissue height (STH), and peri-
implant bone thickness (PBT) (Figure I).

The long-term therapeutic benefits of oral implant
restoration are directly related to the stability of the soft
and hard tissues surrounding the implant. Only with
strong peri-implant tissue support which include abundant
bone tissue and suitable soft tissue can the functional and
aesthetic benefits of implant repair be realized. Otherwise,
in case of diseases damaging the peri-implant tissue,
such as peri-implantitis, there will be a prolonged and
complicated treatment process and even the risk of implant
loss (7). However, there is a lack of appropriate timing
and intervention measures for the improvement of the
peri-implant phenotype, and inadequate consideration of
the influence of peri-implant phenotype on prognosis in
the formulation of implant treatment plan may result in
iatrogenic variables leading to insufficient peri-implant
supporting tissues even dental implant failure. Hence, this
review considers the clinical significance of peri-implant
phenotype components as well as their assessment and
management at different stages of implant surgery, and
recommends strategies for the prevention and treatment of
peri-implant soft and hard tissue defects. We present this
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article in accordance with the Narrative Review reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-23-1752/rc).

Methods

A literature search was conducted to identify relevant papers
on peri-implant tissue management and clinical outcomes
published up to November 24th, 2022 in the PubMed, Web
of Science, EMBASE, and Scopus databases. The search
terms included “peri-implant phenotype”, “peri-implant
tissues”, “implant therapy”, “soft tissue augmentation”,

”» o«

“bone tissue augmentation”, “peri-implant bone thickness”,
“keratinized mucosa”, “mucosal thickness”, “supracrestal
tissue height”, “implant restoration”, and “clinical
treatment” (7able 1). Original researches, systematic
reviews describing peri-implant tissue were included in
the review. W Yin and M Rong extracted data from studies
that contained qualitative and quantitative analyses, and
interpreted each paper in cycles to avoid the omission of
potentially valuable data. Until the peri-implant phenotype
was clearly defined, some studies utilized the terminology
related to the natural teeth, which possibly with some
relevant literature omitted during the process of reviewing.

Discussion

Considerations regarding the peri-implant phenotype
during implant therapy

The clinical significance of the peri-implant phenotype
The KMW refers to the vertical height between the
mucosal margin and the mucogingival junction. It can
also be interpreted as the sum of the widths of the free
gingiva and the attached gingiva. Keratinized mucosa is
tough and inflexible, and constitutes the top coronal part
of peri-implant soft tissue. A sufficient KMW is conducive
to the formation of a stable soft tissue sealing area at the
neck of the prosthesis. The prevailing view is that plaque
accumulation, mucosal inflammation, soft tissue recession,
bleeding on probing, and discomfort during toothbrushing
are more likely to occur around implants when the KMW
is insufficient (8-11). In clinical practice, however, the
minimum KMW required to achieve long-term healthy,
functional, and aesthetically acceptable effects in peri-
implant tissues has yet to be determined, and there are
conflicting findings on whether KMW is related to the
aforementioned adverse effects (12,13). Current research
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Figure 1 The peri-implant phenotype. Created with https://biorender.com/. KMW, keratinized mucosa width; MT, mucosal thickness;

STH, supracrestal tissue height; PBT, peri-implant bone thickness.

Table 1 Summary of the search strategy

ltems Specification

Date of search November 24th, 2022

Databases and other sources searched PubMed, Web of Science, EMBASE, and Scopus

Search terms used

“Peri-implant phenotype”, “peri-implant tissues”, “implant therapy”, “soft tissue augmentation”,

” o« » o«

“bone tissue augmentation”, “keratinized mucosa”, “mucosal thickness”, “supracrestal tissue

height”, “peri-implant bone thickness”, “implant restoration”, and “clinical treatment”

Timeframe
Inclusion and exclusion criteria

Selection process

From 1969 until November 24th, 2022
No restrictions on study type or language

Search conducted by M Rong, with consensus by all authors

findings indicate that KMW is predominantly classified as
inadequate at <2 mm or adequate at =2 mm (14,15).

MT refers to the horizontal thickness of the peri-implant
soft tissue. The MT value varies for implants according
to the site of measurement (e.g., on the buccal or lingual
side, or at different coronal-root heights), with the most
critical location being the labial/buccal coronal side, due
to its significant role in buccal peri-implant soft tissue
stability (16), peri-implant bone resorption (17,18), and the
final aesthetic effect (19). There is no consensus on whether
the MT value corresponds to the long-term health and
stability of peri-implant soft and hard tissues; however, most
studies suggest that an MT of 2 mm is ideal, as mucosa
of this thickness can completely conceal the color of the
metal abutment beneath it to satisfy aesthetic requirements

© Annals of Translational Medicine. All rights reserved.

(20,21). Therefore, M'T can be divided into two categories:
thin (<2 mm) and thick (=2 mm).

The STH refers to the height of the peri-implant soft
tissue above the alveolar crest. It represents the vertical
distance from the alveolar crest to the gingival margin,
including the vertical height of both the connective and
epithelial (sulcular and junctional) tissue layers. Although
the STH is not completely equivalent to the “biological
width” of natural teeth, a study has shown that the
periodontal phenotype of natural teeth is associated with the
peri-implant STH, with patients with a thick periodontal
phenotype having a greater STH (22). For equicrestal
implants, the STH is the precise depth of the upper gingival
cuff of the implant; for subcrestal implants, the STH is the
vertical distance from the gingival margin to the highest
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point of the stable bone around the implant. Several studies
have shown the STH to be relatively stable at approximately
3.5 mm (23,24). Based on the anatomical and restorative
difference, available research evidence suggests that the
STH can be classified as short (<3 mm) or tall (=3 mm) (6).
Implant sites with a short STH experience physiological
changes in bone and soft tissue during the healing phase,
with more peri-implant bone resorption in the early stage
(25,26). However, a very tall STH is not desirable either.
Peri-implant mucositis is more challenging to treat when
the mucosal tunnel depth of the soft tissue level implant
restoration is 23 mm (27). Furthermore, in patients with
periodontitis, an increased STH at the implant site is
associated with increased peri-implant bone resorption and
an increased risk of peri-implantitis (28).

The term “peri-implant bone thickness” describes the
thickness of the peri-implant alveolar bone in the horizontal
section and varies at different coronal-root heights (29),
with a PBT value of 0 at the fenestration and dehiscence
sites. Sufficient alveolar bone is necessary for implant
osseointegration, and an adequate bone thickness in the
edentulous area is a prerequisite in determining the ideal
implantation site. At present, a minimum of 1.5-2 mm
of bone around the implant is generally accepted to be
required to achieve a predictable therapeutic effect, and
marginal bone resorption is further reduced when there is
a PBT 22 mm at the time of implant placement (30-32).
Both vertical and horizontal bone resorption occurs during
the peri-implant soft and hard tissue remodeling phases.
Insufficient PBT on the buccal or proximal side of the
implant may result in a supracrestal bone defect (33),
gingival recession, or loss of gingival papillae, all of which
can significantly impact on the aesthetic results. PBT can
be divided into two categories: thick (22 mm) and thin
(<2 mm).

Every implantologist should be aware of the need to
improve the peri-implant phenotype—a process that begins
with the planning of implant placement and continues
throughout the patient’s treatment—and to optimize the
conditions of the peri-implant hard and soft tissue as early
as possible and proactively. A comprehensive examination
and assessment of the soft and bone tissues at the implant
site is necessary for the formulation of an implant treatment
plan. In terms of soft tissues, this includes an assessment of
the KMW, supracrestal tissue, presence of scarring, frenum
attachment position, and location of the gingival margin
of the adjacent teeth. Bone tissue assessments are mainly
performed using cone beam computed tomography, which
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depicts the density of the alveolar bone in the edentulous
area, the morphology of bone defects, and the alveolar crest
level of the adjacent teeth. If the implantologist focuses
solely on the adequacy of bone mass and neglects the
assessment of soft tissue, there is a high risk that the long-
term success of the implant restoration will be compromised.

The choice of modality to enhance the peri-implant
phenotype depends on the position of the implant
(maxillary or mandibular, anterior or posterior) and
the conditions of the preoperative soft and hard tissue.
Bone augmentation surgical options to improve the
PBT can be selected based on a comprehensive review
by other experts (34). Research on improvement of
the peri-implant soft tissue phenotype has focused
mainly on KMW and MT augmentation, which can be
performed at any stage before the final restoration (35).
Although several soft tissue replacement materials can be
used to repair defects around natural teeth and implants,
autologous grafts (using free gingival and subepithelial
connective tissue removed from the palate) remain the gold
standard for peri-implant soft tissue augmentation (36).
To increase the KMW, an apically positioned flap combined
with a free gingival graft is recommended as it achieves
a greater KMW with less postoperative contraction (37).
However, the result is not aesthetically pleasing because
the newly formed keratinized tissue above the graft
maintains the color and texture characteristics of the
mucosal donor sites, which may not correspond with those
of the surrounding tissues. As a result, this technique is
mostly used in non-aesthetic regions. MT augmentation
usually enhances the aesthetic results by preventing the
metallic color of implants from being visible through the
gingival margin or by increasing the fullness of the labial
soft tissue to some extent (21). The preferred method of
MT augmentation is a bilaminar technique combined with
a connective tissue graft (CTG) or other substitutes such
as acellular dermal matrix, xenogenic collagen matrix,
enamel matrix derivative and platelet-rich fibrin (38,39).
Besides the most intuitive method by using a graduated
periodontal probe preoperatively and intraoperatively,
transgingival probing, cone beam computed tomography
alone or combine with an intraoral digital scan (40) and
ultrasound (41) are included to accurately evaluating peri-
implant soft tissue changes. Also, since soft tissue grafting is
a delicate surgical procedure with numerous complications,
the application of microsurgical techniques has increased
the survival rate of grafts and provided a practical basis for
the further development of new procedures (42).
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Figure 2 A typical case of soft tissue augmentation in a patient with severe soft and hard tissue deficiencies. (A,B) The KMW in the

edentulous area is of less than 1 mm, and there are severe vertical and horizontal bone defects. (C) An apically repositioned flap procedure

was performed at the recipient site. (D) A free gingival graft is harvested from the palate. (E) The free gingival graft is placed at the recipient

site. (F) The graft is stabilized with sutures. (G) The sutures are removed after 14 days. (H) There is a significant increase in the keratinized

mucosa and soft tissue volume after adequate healing. KMW, keratinized mucosa width.

Figure 3 A typical case of bone augmentation prior to implant placement. (A) Two bone blocks, harvested near the anterior nasal spine,

are fixated with screws. (B) The bone graft material is placed on the labial side of the alveolar ridge. (C) The absorbable barrier membrane

is positioned. (D) Tension-free closure of the surgical area is conducted. (E,F) Successful bone augmentation is achieved. (G) Implants and

healing abutments are inserted. (H) Cone beam computed tomography confirms the presence of adequate bone volume on the labial side.

Whether or not bone and soft tissue augmentation
achieves the desired result depends on the timing of
treatment. We believe that obtaining a successful dental
implant requires the selection of the most appropriate
soft and hard tissue augmentation materials and
surgical methods in the course of treatment based on a
comprehensive assessment of the peri-implant phenotype,
in order to improve the peri-implant supporting tissues
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and ensure the function, aesthetics and stability of a dental
implant. Therefore, the next part of this review will discuss
how the peri-implant phenotype is affected by treatment at
different implantation stages, and some clinical cases treated
by the authors were also provided (Figures 2-11).

Pre-implantation procedures
In the development of a treatment plan, the KMW and
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Figure 4 A case of bone augmentation conducted simultaneously with implant placement. (A) A dental implant is placed following the
implant protocol, and part of the buccal implant surface is exposed due to bone dehiscence. (B) Bone grafting is performed to close the
dehiscence. (C) A collagen membrane is applied. (D) Following the release of the flap by vertical incision, tension-free primary wound
closure is achieved. (E) The buccal view after 6 months of healing. (F) Cone beam computed tomography confirms the presence of adequate
bone volume on the labial side.

Figure 5 A case of soft tissue augmentation conducted simultaneously with implant placement. (A) The preoperative coronal view of
the posterior mandible, with an insufficient KMW and soft tissue volume. (B,C) Implant placement with a surgical guide. (D) The split-
thickness flap is positioned apically. (E,F) Free gingival graft harvesting on the palate. (G) The graft is immobilized with periosteal sutures. (H)
A significant gain in the peri-implant KMW and MT is observed after 4 weeks of healing. KMW, keratinized mucosa width; M'T, mucosal
thickness.

supracrestal tissue of the edentulous area should be improvement of the soft tissue conditions can the implant

evaluated first. When there is a severe soft tissue defect therapy obtain a relatively favorable prognosis.

at the implant site, its repair should be a priority before
bone mass evaluation (Figure 2). Soft tissue augmentation
performed prior to implant placement can effectively reduce
the exposure risk of the tissue grafts and membrane in the
subsequent implant-related procedures (43). Only after

© Annals of Translational Medicine. All rights reserved.

If the KMW and supracrestal tissue are in fair condition,
but a severe bone defect is present in the alveolar ridge
of the edentulous area, a suitable bone augmentation
procedure should be selected to reconstruct the alveolar
ridge contour according to the patient’s actual situation,
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Figure 6 Immediate implant placement with a CTG to increase buccal MT. (A) Preoperative clinical situation. (B) Atraumatic extraction

of the left central incisor. (C) Implant placement. (D) A partial-thickness pouch is constructed. (E) A CTG is harvested on the palate using

the L technique. (F) The CTG is positioned and sutured in the pouch. (G) The provisional restoration is placed. (H) The provisional

restoration is adjusted to clear all occlusal contacts. CT'G, connective tissue graft; M'T, mucosal thickness.

Figure 7 Application of a custom healing abutment. (A) The preoperative buccal view of fractured central incisors. (B) Immediate implant

placement without flap elevation. (C,D) Two custom healing abutments maintain the gingival architecture. (E,F) Following adequate

healing, the final restorations are placed, and the contour of peri-implant soft tissue is maintained.

in order to create better pre-surgical conditions for implant
placement (Figure 3). Horizontal bone augmentation
effectively widens the PBT after implant placement, whereas
vertical bone augmentation reduces the bone tissue height
difference between the peri-implant and the natural tooth,
which avoids an excessive STH after implantation while
reducing the risk of inflammation (28).

First-stage surgical procedures
The most fundamental requirement before implantation is

© Annals of Translational Medicine. All rights reserved.

the selection of an appropriate three-dimensional location
for implant placement that can achieve a favorable peri-
implant phenotype. Implant sites have a significant impact
on bone remodeling, and their incorrect placement may
have a detrimental effect on peri-implant soft tissues.
Labially placed implants lead to resorption of the labial
bone plate and increase the risk of gingival recession three-
fold compared to normally placed implants (44,45). The
height of the gingival papillae is affected by deviation at
the mesiodistal implant site; when the distance between the
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Figure 8 The use of a free gingival graft to increase the peri-implant KMW during second-stage surgery. (A) The preoperative evaluation

shows a lack of keratinized tissue around the implant placed at site 25. (B) A split-thickness flap is positioned apically. (C) Free gingival

graft harvesting on the edentulous alveolar mucosa. (D) The graft is transferred to the recipient site and sutured. (E) A healing abutment

is inserted at the implant placed at the site 26. (F) The surgical area is sutured. (G,H) After delivery of the final restoration, an increase of
2-3 mm in the KMW is recorded at site 25. KMW, keratinized mucosa width.

Figure 9 Use of the roll flap technique to increase buccal M T during second-stage surgery. (A,B) Papilla-saving incisions and reflection of a

palatal partial-thickness flap. (C) A pedicled connective graft is raised with a periosteal elevator. (D) The CTG is rolled to the buccal side of

the implant by suturing. (E) Primary closure is obtained with a healing abutment in place. (F) The improved buccal soft tissue contour after

healing. M'T, mucosal thickness; CT'G, connective tissue graft.

implant and the natural adjacent teeth is less than 1.5 mm
or the distance between two adjacent implants is less than
3 mm, the gingival papillae tend to not fill the “black
triangle” (46). However, considering the bone remodeling
process during STH establishment, the implantation depth
can be increased at sites with thin crestal mucosa to limit
the negative consequences of crestal bone resorption (25).
When the height of mucosa is too tall, some submucosal

© Annals of Translational Medicine. All rights reserved.

connective tissue can be removed to prevent clinical
complications from an excessive STH (28).

If only mild to moderate bone defects are present
in the edentulous area, an ideal implant site and initial
stability with a favorable soft tissue phenotype can be
obtained by performing a bone augmentation procedure
during first-stage surgery (Figure 4). Bone augmentation
procedure based on the biological principle of guided
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Figure 10 The use of a U-shaped incision to increase buccal M'T during second-stage surgery. (A) The preoperative clinical situation. (B) A

U-shaped incision was made above the implant site. (C) The keratinized epithelium is removed by scalpel. (D) The de-epithelialized CTG

is rolled to the buccal side by suture. (E) A healing abutment is inserted. (F) Sufficient buccal MT is observed after healing. M'T, mucosal

thickness; CT'G, connective tissue graft.

Figure 11 Free gingival grafting in post-restoration peri-implant mucositis. (A) Peri-implant mucositis is present, with bleeding on probing

and an attached gingiva width <1 mm. (B) An apically repositioned flap procedure is performed in the recipient site. (C,D) Free gingival graft

harvesting from the palate. (E) The graft is stabilized with sutures. (F) There is a significant increase in keratinized mucosa after adequate

healing.

bone regeneration is one of the most frequently utilized
techniques in this scenario. Soft tissue augmentation can be
performed simultaneously with implant placement in sites
with an insufficient KMW or thin supracrestal tissue but
sufficient bone mass to avoid the influence on the blood
supply of soft tissue grafts in the presence of bone grafts
(Figure 5) (47).

The final restorative effects that can be attained are
directly related to the peri-implant phenotype of the

© Annals of Translational Medicine. All rights reserved.

aesthetic zone. Many implantologists have encountered
cases of gingival recession and soft-tissue contour collapse
following immediate implant surgery. According to a
recent systematic review, immediate implantation with
simultaneous CTG to increase the M'T enhances soft tissue
stability, decreases gingival recession at the labial midpoint,
and decreases the degree of bleeding on probing to a
degree (48). Moreover, studies have reported that under
immediate implantation with simultaneous soft and hard
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tissue grafting in the aesthetic area, the soft tissue pink
and white aesthetic score and marginal bone loss were
significantly improved (49,50). Although there is a risk
of resorption due to exposure of the facial bone wall in
immediate implant placement combined with flapped
bone grafting, careful selection of the incision, the use of
a coronally positioned flap, and an adequate postoperative
bone volume can ensure the stability of the soft tissue in the
aesthetic area (51). Patients with an MT of less than 2 mm
or a labial plate thickness of less than 0.5 mm can receive a
CTG during initial implant surgery to increase the labial
MT and improve their clinical prognosis (Figure 6). For
patients who are not suitable for immediate implantation
and restoration, customized healing abutments can be
used to maintain the gingival contour and support the
regenerative area on the labial side (Figure 7).

Procedures during the bone healing stage

Soft tissue augmentation of the implant area can also be
performed during osseointegration after implant placement.
For patients with mucosal wounds that had healed well
at 1 month after first-stage surgery (without concurrent
bone augmentation), the use of a partial-thickness flap was
found to achieve satisfactory aesthetic results (43). The
condition of the soft tissue can be intuitively and accurately
assessed at this stage, and soft tissue grafts can also achieve
good stability up to healing for patients without bone
augmentation. Although soft tissue surgery does not affect
the subperiosteal implant or the bone graft material, an
increasing number of implant sites require concurrent bone
augmentation, which in the majority of cases impairs soft
tissue healing following bone grafting (52). Therefore, the
procedures used for soft tissue augmentation during the
bone healing stage should be selected carefully.

During the process of healing and reconstruction after
the first-stage surgery, the gingival soft tissue is relatively
brittle. As a result, it can tear easily if it undergoes
secondary surgical trauma prematurely, which makes
achieving a satisfactory recovery challenging. Therefore,
the timing of soft tissue augmentation surgery after implant
placement should be appropriately delayed to avoid clinical
complications.

Second-stage surgical procedures

In general, bone augmentation is not required for mild bone
defects discovered in the neck of the implant during second-
stage surgery. If the KMW and MT are sufficient and the
peri-implant soft tissues are in good health, the subsequent
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restoration can proceed normally and without extra
treatment. However, if the KMW or soft tissue fullness
in the peri-implantation aesthetic region is insufficient,
appropriate soft tissue augmentation can be performed to
improve the peri-implant soft tissue phenotype without
additional bone grafting. Such augmentation during second-
stage surgery eliminates the need for further treatment and
makes it easier to obtain patient compliance. For implant
sites with submerged healing, the STH is often measured
and improved during the second-stage surgery, and can
be adjusted by using healing abutments and provisional
prostheses (53). Implant sites located in the aesthetic area
were found to undergo soft tissue grafting during the
healing period after first-stage surgery, and the soft tissue
volume around implants located on the labial side was
observed to significantly improve during 1 year of follow-
up (54). Furthermore, a systematic review demonstrated
that using an apically positioned partial-thickness flap/
vestibuloplasty combined with different tissue grafts for
soft tissue augmentation concurrently at the second stage of
surgery can provide favorable clinical outcomes (55).

In cases where the M'T of the maxillary distal extension
absence area is favorable, harvesting a soft tissue graft
from the implant site during second-stage surgery is a
less invasive procedure that avoids opening up a second
operative zone, thus reducing the postoperative pain and
improving the experience of the patient (Figure §). The
palatal side of the maxillary alveolar ridge is covered with
abundant keratinized mucosa and submucosal connective
tissue. It provides a simple, effective, and minimally invasive
option for increasing the labial MT using the roll flap
technique (56) at a maxillary implant site during second-
stage surgery. However, due to the limited availability of
connective tissue, this approach can only be used to treat
mild MT deficiencies (Figure 9).

The soft tissue phenotype can also be improved
through the use of specific surgical incisions and small
flap transposition designs during second-stage surgery.
For example, peri-implant soft tissues can be preserved by
making U-shaped incisions (Figure 10), T-shaped incisions,
or I-shaped incisions (57), or by using the split-finger
technique (58), in combination with a healing abutment
that pushes the soft tissue to the labial-buccal side or into
the gingival papillae area.

Procedures after restoration
Before the final restoration placement, gingival shaping
using provisional restoration contributes to the creation of
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a healthy peri-implant soft tissue contour (53). By changing
the gingival margin profile of a provisional restoration,
the gingival margin can be repositioned and the STH
optimized. The convexity of the profile of the provisional
restoration below the gingival margin can partially
compensate for the collapse of the soft-tissue profile,
thereby improving the aesthetic effect. The transitional
restoration period is ideal for the evaluation of the peri-
implant soft tissue phenotype, and any issues caused by
insufficient soft tissue volume should be promptly managed
to prevent further deterioration.

Soft tissue augmentation is not recommended after
the final restoration has been set (43). Not only does it
have a poor postoperative prognosis, but it also demands
high technical accuracy, the removal of the prosthesis, and
increased time and financial investment by the patient (43).
Generally, soft tissue surgery following restoration is
performed only to treat peri-implant mucosal recession or
peri-implantitis (Figure 11) (21). Peri-implantitis occurs
after the final restoration. The available evidence suggests
that augmentative procedures combined with resective
therapy for the reconstructive treatment of peri-implantitis
provides reliable outcomes, however, the advantages of
the type of bone graft materials and the application of
barrier membrane are not clearly defined (59). In addition,
either apically positioned flap alone or in combination
with free gingival graft or a xenogeneic collagen matrix
in the surgical treatment of peri-implantitis can improve
soft tissue phenotype (60). Compared to mucosal recession
around natural teeth, it is more difficult to restore complete
coverage of a peri-implant mucosal recession. A small
mucosal recession (1-2 mm) in the aesthetic region around
an implant can be addressed with an apically repositioned
flap combined with a CTG; however, the procedure has
no predictable therapeutic effect for more severe cases of
recession (61). To date, there have been no histological
studies on the nature of soft-tissue graft attachment on
implant surfaces.

Conclusions

The peri-implant phenotype characterize soft and hard
tissue conditions around the implant site. PBT can be
improved before implant surgery or concurrently with
the first-stage surgery. The optimal time to enhance
the KMW and MT is before the final restoration, while
STH treatment is dependent on the supracrestal M'T and
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implant depth of the patient, which can also be adjusted by
superstructures of implants at the second-stage surgery. To
develop a favorable peri-implant phenotype and ensure the
long-term success of implant restoration, implantologists
should engage in careful planning before implant therapy,
considering appropriate treatments at different stages of
therapy to reduce iatrogenic variables.
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