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Abstract: This study describes the clinical and esthetic outcome of n apical surgical treatment on
peri-implant soft tissue dehiscence in an implant with a poor prognosis in the esthetic area. The
patient presented a compromised situation of clinical attachment loss both in the 1.2 implant and in
the adjacent teeth. A biphasic approach consisted firstly of a connective tissue graft accessed by apical
and then, 11 months later, a palatal flap technique plus a connective tissue graft. After 20 months of
healing, surgical approaches without vertical releasing incisions showed a gain in recession reduction
over the implant ranging from 0.3 to 2.7 mm (CI 95%), in addition to a gain in width (2 mm) and
thickness (2.3 mm) of the keratinized mucosa. With respect to the white esthetic score, 4 points were
gained, and with respect to the pink esthetic score, 3 points were gained. With the use of the apical
approach technique and the palatal flap technique, satisfactory results are obtained in the treatment
of recessions on implants, improving the amount of keratinized mucosa and the esthetic result in an
objective manner in the anterior area.

Keywords: dental implants; connective tissue graft; dehiscence coverage; esthetic zone; apical
approach; PES/WES; esthetic index; soft tissue management

1. Introduction

The concept of osseointegration was originally defined by Brånemark et al., as a direct
structural and functional connection between living bone tissue and the surface of an
implant [1]. In the same way that systemic factors [2] (smokers, patients with poorly-
controlled diabetes, osteoporosis or oncologic conditions) affect bone metabolism, therefore
affecting osseointegration, local factors [3] (modern surface treatments such as formation of
a thick layer of titanium oxide, alteration of surface chemical composition by incorporating
bioactive molecules and at the creation of a surface topography) increase and accelerate
implant osseointegration.

Dental implants are a widely used treatment option in dental clinics with very high
long-term success rates; however, they are not free of complications [4,5]. The most preva-
lent are mucositis (29.48%) and/or peri-implantitis (9.25%) [6], esthetic complications [7,8]
and loss of osseointegration prior to prosthetic loading [9]. However, in addition to these
biological and biomechanical complications of direct cause, there are different clinical
complications linked to the non-use of classical knowledge in implantology and periodon-
tology [10]. Today, these complications, especially in the esthetic area, can be reduced
thanks to the new digital tools that we have at our disposal [11]. That is, a good diagnosis
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must first be established, appropriate biomaterials used, and biologically appropriate
restorations performed [12,13].

The peri-implant mucosa acts as a soft tissue barrier aimed at preventing bacterial
penetration; this aspect must be taken into account, since the oral epithelium has a lower
capacity to seal the implant than to seal a natural tooth [14,15].

In the premaxilla, the facial bone wall and the soft tissue of the vestibular surface are
thinner than in the palatal region [16]. The most common peri-implant esthetic compli-
cations are vestibular soft tissue recession and papilla loss, so surgical treatment using
autogenous soft tissue grafts is commonly necessary [17]. The most popular surgical
procedures aim to increase the keratinized mucosa width (KMW), which is the strip mea-
sured in millimeters from the free mucosal margin to the mucogingival junction on the
central-vestibular side of each implant and/or the mucosal thickness (MT). MT can be
measured both in vestibular (measurement in mm of the thickness of the facial mucosa
2–3 mm apical to the soft mucosal margin of the implant) and in crestal (vertical dimension
measured in millimeters from the most coronal portion of soft tissue to the crestal bone)
to improve esthetics, function, and biology [4]. The purpose of increasing the keratinized
mucosa width (KMW) is to decrease plaque accumulation, since in the presence of more
than 2 mm of keratinized tissue, according to some authors, there is evidence of better
plaque control [18,19]. In addition, with increased peri-implant mucosal thickness (MT),
less marginal bone loss is observed, as well as less discoloration of the soft tissues [18–20].

Peri-implant soft tissue dehiscences/deficiencies (PSTD) is the most widely used term
for recessions on dental implants that are accompanied by a loss attachment on one or
more of their surfaces [17]. Several factors seem to influence PSTD, including peri-implant
soft tissue thickness, presence of <2 mm of keratinized mucosa, absence of facial bone wall,
implant malposition, single-unit implants, attachment loss of adjacent teeth, and surgical
trauma [21–23]. Different surgical procedures have been recommended to treat PSTD on
the vestibular side, and the coronal advancement flap with or without vertical releasing
incisions plus a connective tissue graft is the most commonly described technique in the
literature [17,24,25].

Recently, Zucchelli et al. [26] in 2019, made a classification to describe PSTD on single
implants in the esthetic zone, adding a subcategory in relation to the papilla dimension
(Table 1). In addition, they recommend a decision-making protocol to select the most
appropriate treatment. This classification identifies four classes of dehiscence (PSTD)
according to the vestibular–palatal position of the implant-supported crown profile (except
class I, which is characterized by a soft tissue margin located at the same level as the ideal
position of the gingival margin of the natural tooth counterpart; thus, only an inadequate
thickness of the peri-implant keratinized mucosa is identified). Three subcategories (for
classes II, III and IV) are also identified according to the dimension of the interproximal
papillae: (a) the tip of both papillae is >3 mm coronal to the ideal position of the soft
tissue margin of the implant-supported crown; (b) the tip of at least one papilla is <3 mm
coronal to the ideal position of the soft tissue margin; (c) the height of at least one papilla
is at the same level or more apical to the ideal position of the soft tissue margin of the
implant-supported crown.
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Table 1. Classification of PSTD and recommended surgical treatment [26].

Class Peri-Implant Soft Tissue Dehiscence
Characteristics Subclass Recommended Surgical Treatment

I

The soft tissue margin is located at the
same level of the ideal position of the

gingival margin of the homologous natural
tooth, and the color of the

abutment/implant is visible only through
the mucosa and/or there is a lack of

keratinized tissue/soft tissue thickness.

a: The tip of both papillae is
≥3 mm coronal to the ideal

position of soft tissue margin
of the implant-supported

crown.
b: The tip of at least one

papilla is ≥1 mm but <3 mm
coronal to the ideal position of
the soft tissue margin of the
implant supported crown.

c: The height of at least one
papilla is <1 mm coronal to
the ideal position of the soft

tissue margin of the
implant-supported crown.

Ia: coronally advanced flap (CAF) or
tunnel plus CTG (or other graft substitutes).

Ib: Combined prosthetic–surgical
approach.

II

The soft tissue margin is located more
apical to the ideal position of the gingival
margin of the homologous natural tooth,

and the implant-supported crown profile is
located inside (more palatal) the imaginary
curve line that connects the profile of the

adjacent teeth at the level of the soft tissue
margin.

IIa: No crown removal, CAF plus CTG.
IIb: Combined prosthetic–surgical

approach.
IIc: Soft tissue augmentation with

submerged healing.

III

The soft tissue margin is located more
apical to the ideal position of the gingival
margin of the homologous natural tooth.
The implant-supported crown profile is

located outside (more facially) the
imaginary curve line that connects the

profile of the adjacent teeth at the level of
the soft tissue margin, and the head of the
implant (evaluated by removing the crown)

is inside (more palatally) the imaginary
straight line connecting the profile of the

adjacent teeth at the level of the soft tissue
margin.

IIIa: Crown removal, CAF plus CTG.
IIIb: Combined prosthetic–surgical

approach.
IIIc: Soft tissue augmentation with

submerged healing.

IV

The soft tissue margin is located more
apical with respect of the ideal position of

the gingival margin of the homologous
natural tooth. The implant-supported
crown profile is located outside (more
facially) the imaginary curve line that

connects the profile of the adjacent teeth at
the level of the soft tissue margin, and the

head of the implant (evaluated by
removing the crown) is outside (more

facially) the imaginary straight line
connecting the profile of the adjacent teeth

at the level of the soft tissue margin.

IVa: Combined prosthetic–surgical
approach.

IVb: Soft tissue augmentation with
submerged healing.

IVc: Implant removal.

However, in the Zucchelli et al. [26] classification, minimally invasive approaches that
do not involve such extensive flaps without the need for vertical releasing incisions are
not included as a treatment option, whereas they should be in great demand by patients
and clinicians. In addition, patients do not always accept implant removal as a treatment
option in the presence of PSTD.

Indexes have been developed to evaluate soft tissue esthetics in order to monitor
mainly the appearance around implant-supported crowns in the anterior region. One of
the first was Furhauser et al. [27] in 2005, who proposed an index called the “Pink Esthetic
Score” (PES) focusing mainly on the appearance of soft tissues around implant-supported
crowns. In 2009, Belser et al. [28] made a modification in the sense of assessing not only
the peri-implant soft tissues but also the optical characteristics of the restoration, called
the “White Esthetic Score” (WES). Their assessment is ordinal from 0 (poor esthetics), 1
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(moderate esthetics) and 2 (good esthetics), and it allows the clinician to compute a series of
parameters of both the white part (WES) and the pink part (PES). It is based on 5 parameters
whose maximum value is 10, and the threshold defining minimum esthetic conditions is 6.
Therefore, when combining PES/WES, the maximum value that can be obtained is 20.

The purpose of our study was to describe two different surgical approaches using
connective tissue graft (CTG) to treat PSTD in the esthetic area with loss of peri-implant
papillae and loss of periodontal attachment to adjacent teeth. Another objective was to
assess changes in width and thickness of the peri-implant keratinized mucosa, as well as
pink and white esthetics using the PES/WES index modified by Belser et al. [28].

2. Case Report
2.1. Recruitment

A 40-year-old man was referred to the Master of Oral Surgery of the Dental Clinic
of the University of Salamanca, Spain, where he consented to participate in this study
favorably approved by the bioethics committee of the University of Salamanca (Spain)
(registry no. 483, date of approval: 22 June 2020).

2.2. Baseline Clinical Assessment

The patient had suffered an early implantological failure in the position of the upper
right lateral incisor 1.2; then, he underwent reconstruction of the alveolar process with
regenerative techniques and placement of a second submerged implant in position 1.2
without definitive implant-supported rehabilitation.

Clinical examination showed generalized inflammation with increased probing depths
(Figure 1A). In the area of implant 1.2, the reason for which the patient came to the Master’s
office, a PSTD associated with loss of the mesial and distal papilla was observed (Figure 1B).
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Figure 1. (A) Clinical and periodontal examination. (B): Preoperative intraoral view. (C): Occlusal view without implant
crown. The head of the implant is inside the straight imaginary line that connects the profile of the adjacent teeth at the
level of the gingival margin. (D): Occlusal view. The crown profile is located outside the imaginary curve line that connects
the profile of the adjacent teeth at the soft tissue margin. (E): Baseline clinical aspect of buccal soft tissue dehiscence and
lack of peri-implant papilla.
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From the esthetic point of view, the initial PES index with the temporary implant-
supported crown was 0 points and the initial WES was 1 point (Table 2).

Table 2. Detailed description of the preoperative and final PES/WES according to Belser et al. [28].

PES Baseline Crown Final Crown

Mesial papilla * 0 0

Distal papilla * 0 0

Curvature of facial mucosa ** 0 1

Level of facial mucosa ** 0 1

Soft tissue color and texture ** 0 1

PES score 0/10 3/10

WES

Form ** 0 1

Volume/outline ** 0 1

Color (hue/value) ** 1 1

Surface texture ** 0 1

Translucency ** 0 1

WES score 1/10 5/10
* (Absence = 0; Incomplete = 1; Complete = 2) ** Major discrepancy = 0; Minor discrepancy = 1; No discrepancy = 2.

Also, a gray shade was observed in the vestibular soft tissue of the implant. The
position of the implant head 12 was located within (more palatally) the straight imagi-
nary line connecting the profile of the adjacent teeth at the level of the gingival margin
(Figure 1C). After placement of a screw-retained temporary crown on implant 1.2, it was
observed that the profile of the temporary crown was outside (more vestibular) of the
imaginary curved line connecting the profile of the adjacent teeth at the level of the soft
tissue margin (Figure 1D). The height of both the mesial and distal papillae were more
apical than the esthetically ideal position of the soft tissue margin of the implant-supported
crown (Figure 1E). Therefore, the defect could be defined according to the classification
proposed by Zucchelli et al. [26] as class III, subclass C.

In the evaluation by cone beam computed tomography, the implant presented an
inadequate angulation in addition to an almost inappreciable facial bone wall and an incor-
rect position in the apico-coronal direction as it was too deep (Figure 2A). The periapical
radiograph showed bone and attachment loss in both the implant and the adjacent natural
teeth 1.1 and 1.3 (Figure 2B).
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For the evaluation of the esthetic treatment result using the PES/WES index, pho-
tographs were taken with a Canon EOS 700D camera, Canon EF 100mm f/2.8L Macro lens
(Canon, Tokyo, Japan) and two 60 × 60 cm softboxes with studio flash (Neewer, Shenzhen,
China). The composition, i.e., how we and the patient were positioned when taking the
photograph, was as follows: the patient lying on the dental chair completely parallel to the
floor and us positioned at 12 o’clock at a distance of 0.49 m and aperture f 20. We made
sure that the contralateral tooth was also completely and symmetrically represented in
the photographs. The following clinical parameters and indexes were recorded at the 1.2
implant site and adjacent teeth:

• Probing depth (PD) measured in millimeters from the mucosal margin to the bottom of
the peri-implant sulcus on the implant and from the gingival margin to the bottom of
the gingival sulcus on the adjacent teeth, using a periodontal probe marked millimeter
by millimeter adjusting the measurement in multiples of half a millimeter (Colorvue
UNC 12, Hu-friedy, Chicago, IL, USA).

• Recession Depth (REC) measured on the implant on the mesio-, mid- and disto- buccal
side by means of a digital millimeter ruler. The digital photographs were imported
into a presentation software (Keynote®, Apple Inc, Cupertino, California, USA) and
perpendicular lines were drawn taking as references the incisal edge and the cemento-
enamel junction. The length of the clinical crown of the contralateral homologous
tooth 2.2 was measured with a digital caliper from the incisal edge to the cemento-
enamel junction. To calculate the initial and final REC on the implant, the length of the
clinical crown was subtracted from the length of the clinical crown of the contralateral
homologous tooth 2.2. On the teeth, the same probe was used to measure from the
cemento-enamel junction to the gingival margin on the vestibular side.

• Gingival index (GI) (Löe and Silness) [29] scored from 0 to 3 according to the extent
and severity of bleeding on probing.

• Plaque index (PI) (Silness and Löe) [30] scored from 0 to 3 according to the visibility
and severity of plaque accumulation.

• Width of keratinized (WK) mucosa on the adjacent teeth and the 1.2 implant in the
mid-vestibular site, recorded using the same periodontal probe.

• Mucosal thickness (MT) on the 1.2 implant in the mid-vestibular site, recorded using
a caliper 2mm below the mucosal margin and, on the adjacent teeth using a K#10
endodontic file with rubber stop.

Measurements were taken at the initial clinical examination and after delivery of the
final restoration. The PES/WES analysis was performed by an experienced prosthodontist–
implantologist (J.M.) who had not participated in the prosthetic treatment (Table 1).

Given the psychological impact plus the biological, technical, and economic risks in-
volved in implant explantation and reconstruction of the alveolar process with regenerative
techniques, as well as the patient’s strong motivation to keep the implant, we opted to
improve the existing condition by means of peri-implant mucogingival surgery with the
experimental technique of apical access and coronally positioned palatal sliding flap, as
described by Bethaz et al. [31] and Tinti et al. [32], respectively.

2.3. Surgical Procedure

Prior to surgery, the temporary implant-supported crown was removed to facilitate
access to the surgical site and the patient rinsed his mouth for 1 min with a chlorhexidine
mouthwash. The surgical technique began with the preparation of the recipient area;
for this purpose, a partial-thickness sulcular incision was made at the level of the PSTD,
followed by dissection apically and laterally towards teeth 1.3 and 1.1, extending 3 to
5 mm from the PSTD to allow entry of the CTG and its stabilization. Subsequently, an
apical horizontal incision was made on the vestibular aspect of the bottom of the vestibule,
leaving a bridge of tissue that would serve as a double blood supply to the graft (Figure 3A).
The tissue coronal to the incision was later repositioned apico-coronally maintaining the
marginal integrity of the tissue.
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Once the recipient bed was created, a CTG was obtained from the palatal masticatory
mucosa; that graft was sutured using two horizontal mattress stitches, one located mesially
and the other distally to the envelope (Figure 3B). For further adaptation, stabilization, and
traction of the CTG and papillae coronally, a double-crossed vertical suspensory stitch was
performed using 5–0 non-absorbable suture (5–0 Polyamide, Serag-Wiessner GmbH & Co.
KG, Zum Kugelfang, Naila, Germany). The base where the horizontal incision was made
was left to heal by secondary intention (Figure 3C).

A control was performed one week after the intervention and, after 15 days, we
removed the suture and observed the revascularization of the graft and epithelialization
of the horizontal incision made at the bottom of the vestibule (Figure 3D). Follow-up
photographs were taken 4 months and 10 months after the procedure (Figure 3E,F).

After completing the first phase of treatment, a second surgery was performed
11 months later (Figure 4A,B).
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Figure 4. (A): Before performing the second surgical procedure. (B) Occlusal view. (C): On the buccal aspect a tunneling
flap is prepared. Incision is made using a microsurgical blade. (D): Palatal flap design. (E): Subepithelial connective tissue
graft is inserted into the mucosal tunnel on the buccal side. (F): The provisional is inserted, double-crossed sutures are
placed and coronal traction sutures are fixed with composite. (G): Clinical image of the CTG obtained from the palate and
immediate postoperative palatal view. The displacement and elongation of the palatal flap is observed. (H): Postoperative
aspect of treated area 14 days after surgery. (I): Palatal appearance after 14 days. (J): Postsurgical wound healing at 1 month.
Note poor patient plaque control on adjacent teeth.

The flap design consisted of that proposed by Tinti and Parma-Benfenati [32]. In
the vestibular region, a tunneled flap was made with a micro-scalpel (Spoon Blade No.3,
MJK instruments, Marseille, France), through a sulcular incision (from mesial tooth 1.1 to
distal tooth 1.3) at partial thickness extending beyond the mucogingival junction, which
allowed the mobilization of the vestibular flap without tension (Figure 4C). In the palatal
area, it consisted of two vertical incisions and one horizontal incision that were made at
partial thickness at different depths (Figure 4D). This design of palatal incisions results in
greater elongation and passivity of the flap, allowing greater displacement and avoiding
the negative effect on the functional and esthetic outcome due to the coronal displacement
of the mucogingival junction, resulting in a reduced width of keratinized mucosa, as well
as esthetic irregularities.

A CTG was extracted from the palatal masticatory mucosa and placed in the vestibular
tunnel-like recipient bed using Cytoplast™ 3–0 PTFE non-resorbable suture (3–0 PTFE,
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Osteogenics Biomedical, Lubbock, TX, USA). For this purpose, we used two independent
mattress stitch sutures at both ends of the tunnel and, by means of the traction of this
suture, the graft was introduced and positioned in the created bed (Figure 4E). Once the
graft was inserted, it was fixed in position by coronally tractioning the flap and graft
through the double-crossed vertical suspensory suture with Seralon® 5–0 (5–0 Polyamide,
Serag-Wiessner GmbH & Co. KG, Zum Kugelfang, Naila, Germany).

The gingival margins of teeth 1.1 and 1.3 were coronally repositioned using stitches
anchored with composite resin on the vestibular surface of both teeth (Figure 4F,G).

The stitches were removed after 14 days and the patient was followed up for 7 months
to monitor surgical healing (Figure 4H,J). At 7 months, the soft tissues maintained their
volume and an adequate gingival profile had been achieved. In addition, the tips of the
papillae were also positioned more coronally, so the definitive restoration of the implant
was carried out.

2.4. Restorative Phase

Soft tissue conditioning was performed as suggested by González et al. [33], using a
PMMA-made temporary crown screwed to the implant. This crown was modified during
treatment in the critical contour area, modifying the position of the gingival margin towards
the coronal site and of the subcritical contour, in the form of a concave surface providing
the necessary space for the CTG.

The definitive restoration was delivered 6 months after the second surgery was per-
formed; the soft tissue situation was more favorable in terms of the width and thickness
of the keratinized mucosa. For this purpose, a final impression was made using a cus-
tomized impression hoping to accurately replicate the peri-implant soft tissues achieved
after the CTGs were performed [34]. Regarding the final implant crown material, a cus-
tomized zirconia abutment was made on a nitrided titanium base (BTI_NU3; BTI, Álava,
Spain), adapting the design to the emergence profile already consolidated with the pro-
visional crown (Figure 5A,C). The zirconia used for the abutment had a flexural strength
of 1200 MPa (Aidite Zirconia, Hebei, China). The crown was made by CAD-CAM in
zirconia with incisal cut-back and layering of veneering feldspathic ceramics for zirconia
(Initial, GC Ibérica, Madrid, España). The zirconia used for the cemented crown was a
600 MPa multilayer (3M Lava, Madrid, Spain) to try to get as close as possible to the natural
abrasiveness of the antagonist (Figure 5A,D).
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3. Results
3.1. Gingival Parameters

The evaluation of the peri-implant gingival tissues is shown in Table 3. After comput-
ing the data from mesial, central and distal points in probing depth, it was observed that
the 95% confidence interval of the change after treatment ranged from −1.2–1.0 mm among
teeth and −0.7–9.3 mm among treated implants. In a similar way, the average change in
gingival recession was −0.9–1.2 mm (CI 95%) for teeth and 0.3–2.7 mm for the implant.
This finding revealed that change in the treated implant was significantly greater than
among teeth. Regarding change in mucosal thickness, it was observed that since no change
occurred among teeth, both keratinized mucosal width and thickness changed from 2 mm
to 2.3 mm, respectively, after treatment.

Table 3. Clinical gingival measurements after both surgical techniques (mm).

Baseline 15 Months

Tooth/Implant 1.3 1.2 1.1 1.3 1.2 1.1

D C M D C M D C M D C M D C M D C M

Parameter

Probing Depth 4 3 4 3 0 3 2 4 3 4 2.5 3 7 7 7 4 4 3

Recession Depth 0 0 1 3 5 3 5 0 0 0 1 1 2 3 1.5 3 0 0

Gingival Index 1 3 2 0 0 0

Plaque Index 1 2 2 1 0 1

Width of Keratinized 2 1 3 2 3 3

Mucosal Thickness 1.3 0.3 2 1.3 2.6 2

D: distal. C: central midpoint. M: mesial.

3.2. Esthetic Parameters

Finally, in the final esthetic evaluation, a favorable improvement of 3 points out of
10 was observed in the pink score (PES); specifically, the curvature of the facial mucosa,
the vertical level of the facial mucosa, and soft tissue color and texture were improved
(Table 2). With respect to the white score, the change was greater than 4 points out of 10
(WES), with a change in all parameters except color, which continued to have a score of 1,
meaning that it continued to have a slight discrepancy.

4. Discussion

The purpose of the study was to illustrate two surgical techniques by evaluating the
clinical efficacy in terms of peri-implant mucosal gains in patients with unitary PSTD in
the esthetic zone.
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PSTDs are an increasingly common finding due to the continuing demand for dental
implants in the esthetic zone. For anatomical reasons, it is common to place implants with
excessive vestibular angulation, with thin or even absent vestibular cortex, covered with a
thin gingival phenotype and with a reduced amount of keratinized mucosa. This, taken
together, would pose a risk of developing PSTD with consequent exposure of the implant
surface [23,35,36].

Recent systematic reviews and consensus publications report that, on tooth, there are
predictable techniques for coverage of the denuded root surface, with or without using
CTG [37–39].

However, for implants (PSTD), some techniques to achieve coverage of the exposed
implant surface have been described, but are limited to animal testing, clinical cases, or
case series focused on shallow recessions [40–42]. Future work should address studies on
the predictability of these techniques in a healthier research design. To date, among the
most studied treatment options for the treatment of PSTD, the coronal advancement flap
plus a CTG (in mild defects <2 mm) stands out [43]. A disadvantage of this technique is
the use of vertical releasing incisions that significantly compromise the vascularization of
the tissues, in addition to the esthetic risk due to the possible appearance of scars and the
coronal displacement of the mucogingival line [24,44,45]. To avoid these side effects, from
the 1980s to the present time, in gingival recession defects and periodontal reconstructive
surgeries, different flap designs have been developed that avoid or minimize the number
of vertical or horizontal releasing incisions on the vestibular side, with or without the use
of CTG, in order to maximize tissue preservation [31,46–53].

However, for the treatment of PSTD in unfavorable anatomical conditions (thin phe-
notype, dental implant malposition), there are no therapeutic protocols with sufficient
scientific evidence to ensure complete coverage of peri-implant soft tissue dehiscence and
comprehensive reconstruction of the papilla.

The surgical approach of the present clinical case of PSTD is inspired by the work of
Bethaz et al. [31] who, in 2014, published a series of 15 cases of gingival recessions in the
mandibular anterior area with a follow-up of up to two years after a bilaminar technique of
only one horizontal incision in the bottom of the vestibule. The results showed an average
root coverage of 90.6% ± 16.8%.

For the first surgical approach, the apical approach technique (horizontal incision
in the bottom of the vestibule) was chosen because of its respect for the papillae and the
ability to coronally reposition the vestibular flap. In addition, vertical releasing incisions are
avoided with this technique, which reduces the appearance of unsightly visible scars and,
as a consequence, increases the vascular supply to the flap. At 6 months after maturation,
a gain of keratinized mucosa both in thickness and width around the implant 1.2 was
achieved. For the second surgical approach, the palatal sliding flap published by Tinti
and Parma-Benfenati [32] in 1995 and later modified by Zurhr et al. [44] was chosen. This
approach proposed advancing the palatal tissue coronally by means of partial thickness
preparations at different depths. Among its advantages are the reduction of the tension
of the vestibular flap, the excessive reduction of the vestibule, which results in a minimal
alteration of the mucogingival junction, the preservation of the papillary complex and,
above all, the avoidance of vertical releasing incisions in the facial mucosa [44,54].

The biphasic approach (first, the apical approach technique plus CTG; second, the
sliding palatal flap plus CTG) presented in this work is justified by the unfavorable situation
of the three-dimensional position of the implant and the scarce/null peri-implant mucosa.
Therefore, each technique had a different objective. The purpose of the first surgical
technique was to augment the peri-implant mucosa and the purpose of the second approach
was to coronally reposition the mucosa achieved. For the same reasoning, it was not
possible to achieve a “Restitutio ad integrum”, since we still had a slight discrepancy
with respect to the natural tooth; however, a change of 30% and 40% at the esthetic level
(PES/WES) was clinically perceptible by the patient, who showed his satisfaction.
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It would be desirable to perform controlled clinical studies on PSTD where we could
see the mucosal gains achieved in both width and thickness in patients with non-ideal
clinical situations such as interproximal attachment loss and peri-implant bone loss, as we
know that these types of pathologies are seen daily in our dental clinics. It would also be
interesting to assess how these mucosal changes influence peri-implant health.

5. Conclusions

This case report demonstrates an approach combining soft and prosthetic tissue
augmentation surgeries for the treatment of PSTD. The combination of both surgical
techniques without performing releasing incisions in the esthetic area, the use of CTG, and
the manipulation of a crown on a provisional implant are key elements to improve and
stabilize the width and thickness of the peri-implant keratinized mucosa.

Evaluation of the esthetic outcome of the treated implant using the PES/WES index
shows an esthetic improvement of both soft and hard tissue.
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PSTD peri-implant soft tissue dehiscence/deficiency
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KMW keratinized mucosa width
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PD probing depth
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GI gingival index
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