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Abstract: Background: As the rehabilitation of the upper anterior maxilla primarily requires
high predictability of successful aesthetic outcomes, procedures of immediate implant place-
ment are frequently employed. The aim of this pilot study was to retrospectively evaluate
the short-term outcomes of a protocol of immediate implant placement in fresh extraction
sockets, followed by immediate non-functional provisional restorations. Methods: Patients
were treated for the replacement of maxillary central or lateral incisors, or cuspid teeth with
a single-crown locking-taper implant. Clinical and photographic records were retrospec-
tively compared between the teeth prior to extraction (T0) and restorations one year after
prosthetic loading (T1). Outcomes were analyzed using the Pink Esthetic Score (PES), ac-
cording to the patient’s phenotype (thin/thick), with or without the use of connective tissue
graft (CTG). Results: The overall mean PES of 25 implants treated was 9.24 ± 2.36 at T0 and
9.60 ± 1.70 at T1. Comparison of groups between T0 and T1 revealed significant PES varia-
tions (p = 0.04), with the best and the worst scores, respectively, registered for thin + CTG
group (from 7.50 ± 1.91 to 9.75 ± 2.87) and thin group (from 11.33 ± 2.33 to 10 ± 0.89);
moderate increases were assessed for thick group (from 8.44 ± 2.40 to 9.44 ± 2.12) and
thick + CTG group (from 9.50 ± 1.04 to 9.33 ± 0.81). Conclusions: Within the limits of a
short-term analysis of a small number of patients, immediate implant rehabilitation for
aesthetic areas of the upper maxilla can be assumed as a safe and predictable protocol.
Concomitant use of CTG seems to provide beneficial effects in thin phenotypes, not any
additional value in thick phenotypes.

Keywords: aesthetic; immediate; locking-taper; single crown; soft tissues; upper maxilla

1. Introduction
As widely reported [1], healing of post-extractive sites in the anterior maxillary areas

may lead to significant loss of the buccal bone contour during the first months after
tooth extraction. Because of the unpredictable dynamics of bone remodeling, the precise
final position of the marginal bone level and crestal width is difficult to determine [2,3].
Protocol of immediate implant placement into fresh extraction sockets, followed likewise
by immediate provisional restorations [4], showed to minimize the timing and number of
procedures, avoiding temporary removable dentures, not easily accepted by patients [5,6].
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Highly predictable outcomes of this treatment have demonstrated its validation over
the years [7]. If defined criteria are observed, long-term satisfactory clinical outcomes
can be thus obtained [8,9]: one of the most important prerequisites for adequate aesthetic
results is the correct implant positioning in 3D-space dimensions [10], with consequent
stability of level of gingival margin. Minimal vestibular gingival recession can be achieved
only in the presence of sufficient facial bony height and thickness.

As grafting attempts for repairing bone defects simultaneously with immediate replace-
ment of teeth are usually associated with poor clinical and aesthetic expectations [11,12],
some authors have suggested hard tissue augmentation prior to implant placement [13].
Nevertheless, a “sub-optimal” implant placement clearly implies a risk of insufficient re-
sults: this procedure performed in post-extraction sites of aesthetic areas must be therefore
considered with a high degree of complexity [14].

Furthermore, in the presence of implant-supported restorations characterized by micro-
gaps or micro-movements at the implant-abutment interface [15], inadequate maintenance
of biologic width usually leads to progressive bone loss and undesired facial bone resorp-
tion, with final gingival recession. In this proposal, a specific type of implant, characterized
by a sealing locking-taper connection (impervious to bacterial leakage) and a plateau de-
sign (able to properly dissipate high lateral occlusal forces), can be placed sub-crestally,
successfully dealing with disproportionate crown-to-implant ratios even in case of thin
alveolar ridges [16], thus providing sufficient space for the interproximal papillae, essential
for aesthetic restorations [17].

As the primary objectives of implant therapy of the anterior maxilla directly concern
high predictability of successful aesthetic outcomes [11,18,19], the aim of this pilot clinical
study was to retrospectively evaluate, one year after prosthetic loading (T1), the conditions
of peri-implant soft tissues in 25 patients consecutively treated with a procedure of imme-
diate implant placement into fresh extraction sockets, using locking-taper plateau-design
implants, and with immediate non-functional provisional single-crown restorations. To
allow a comprehensive aesthetic evaluation based on scientifically validated indexes, the
Pink Esthetic Score (PES) proposed by Furhauser [20] was employed in the study. Despite
that, as the surrounding conditions of a tooth which will be replaced by an implant are
not always the same as those of the contralateral tooth [21,22], the present evaluation was
conducted comparing the implant and the pre-existing situation (the extracted tooth as it
was immediately before the extraction, T0).

2. Materials and Methods
2.1. Study Design

A retrospective pilot study was conducted in 2025, on patients: (i) who had been
referred and consecutively treated (between 2018 and 2023) at the Dental and Maxillo-
Facial Surgery Clinic at the University of Verona, for the replacement of maxillary central
or lateral incisors, or cuspid teeth; (ii) with implants placed at the time of extraction [23]
and immediately non-functionally provisionally restored; (iii)with at least one year of
follow-up.

The study was approved by the University Institutional Review Board (protocol code
AESTETANTE, Prog. 1815CESC, 30 May 2018). The nature and aim of the study, together
with the anonymity in the scientific use of data (also including the processing of sensitive
data and pictures), were clearly presented in a written informed consent form, and signed
by every patient. All procedures accorded with the Helsinki Declaration and good clinical
practice guidelines for research on human beings.
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2.2. Inclusion and Exclusion Criteria

Patients enrolled in the study matched the following inclusion criteria:

- having had a single-tooth replacement with one single locking-taper plateau-design
implant [16] in the aesthetic upper jaw, in the area between the upper right canine and
the upper left canine;

- being compliant with a regular maintenance program (professional oral hygiene
sessions every 4 months) [16];

- having complete clinical, photographic, and radiographic documentation.

Concerning exclusion criteria, patients were excluded from the retrospective evalua-
tion if clinical, photographic, and radiographic data were incomplete.

2.3. Implant System

Regarding the abovementioned locking-taper implant system used in the study, it is
characterized by

- a plateau root-form design: the absence of micro-gaps and micro-movements confers
greater mechanical stability to the implant-crown assembly and allows for minimal
bone resorption [24];

- a convergent crest module (Sloping Shoulder®): the implant shoulder gradually
slopes inward and coronally toward the IAI, creating space for crestal bone even in
the presence of narrow ridges or areas with limited restorative space;

- a locking-taper screwless implant-abutment connection (IAI) [16]: when the conical
shape abutment (1.5◦ angle) is activated by gentle tapping, a locking-taper occurs;
specifically, the 2 surfaces of the same metal (Ti V 6 A14) rub together in such a way
that the metals enter in intimate contact [25] to create a hermetic seal (cold fusion) that
provides a frictional bacterial seal against microbial penetration or infiltration [26,27].

2.4. Surgical Protocol

Surgical and prosthetic procedures were conducted as previously described [16,17].
Briefly, tooth extraction was carried out avoiding damage to either buccal or palatal bone
plates. Once the tooth was extracted, a pilot drill of 2.0 mm diameter was used to prepare
for the reamers and to determine implant insertion depth. The depth of drilling was
2.0–3.0 mm deeper than that of the chosen implant. The socket was then expanded with
reamers of increasing diameter, beginning with a 25 mm diameter without irrigation at
a maximum of 50 rpm, until the desired diameter was reached. The implant was then
positioned by tapping on the healing plug or directly into the implant well. Autogenous
bone removed from the reamer burs and beta-tricalcium phosphate granules (SynthoGraft
Pure Phase Beta-Tricalcium Phosphate®, Bicon Dental Implant, Boston, MA, USA) were
used to fill the gaps between the implant and the residual bony walls. When deemed
appropriate, a subepithelial connective tissue graft (CTG, thickness ≥ 1.5 mm) taken from
the palate was placed: the need for concomitant use of CTG was examined by the surgeon
considering its use in cases of elevated risk for mid-facial recession, that was in cases with
<0.5 mm buccal bone thickness [7,10,28].

2.5. Prosthetic Protocol

The healing plug was there replaced with an appropriate temporary acrylic resin crown
made by designing wax-up. The technique used for the restorations was the Integrated
Abutment Crown (IAC) [29], in which crowns are conventionally fabricated but also
extra-orally cemented to the abutment, excess cement is removed and then the one-piece
abutment and crown, are inserted. The temporary crown was splinted with cold resin to
adjacent elements to reduce micro-movements at the bone-implant interface [16]. The final
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restoration with a porcelain crown was placed after 4 months. Extra-oral cementation was
carried out with adhesive resin (3M ESPE RelyX Unicem Self-Adhesive Universal Resin
Cement®, Milan, Italy). This provided for control of any cement overflow; any excess was
removed before placement of the crown-abutment complex. All crowns were inserted with
a custom silicone jig to avoid any crown fracture with tipping.

Recall appointments were established to manage prosthetic complications as needed,
and a maintenance program was designed to provide patients with a professional oral
hygiene session every 4 months.

2.6. Photographic Measurements of Variations in (i) Papillae Height and (ii) Gingival
Margin Position

Photographs were taken before tooth extraction (T0) and 1 year from loading time
(T1), to compare variables related to soft tissues and prosthetic rehabilitations between
the two time intervals. Non-standardized digital photographic records were obtained
with a digital reflex (D80, Nikon, Tokyo, Japan) and a 105 mm lens (AF-S VR Micro-
Nikkor 105 mm f/2.8G IF-ED, Nikon, Tokyo, Japan) with a ring flash (EM-140 DG, SIGMA,
Kawasaki, Japan). Photographs were taken at, or slightly superior to, the occlusal plane of
the study tooth, making sure that the papillae were fully and symmetrically represented to
guarantee comparability. Photographs were transferred to a computer and settled to 8 × 6
cm dimensions. To correct any distortions, images were standardized to be overlapped.
Four anatomical reference points were identified: the mucogingival line (MGJ), the tip of
the mesial papilla (MP), the tip of the distal papilla (DP), the zenith of the gingival/mucosal
margin (GM). A line passing through the medial point of the incisal edges of the adjacent
natural teeth was used as a reference line (RL).

By measuring the vertical distance between the reference points and the RL, it was
possible to obtain the following parameters at T0 and at T1:

- Mesial papilla height: the distance of MP from RL;
- Distal papilla height: the distance of DP from RL;
- Recession (REC): the difference between the distance of GM from RL at T0 or at T1;
- Keratinized tissue (KT) width: the distance of GM from MGJ.

Changes in these parameters between T0 and T1 were also calculated.
Measurements were performed by another operator, different from the clinicians

who performed the surgical and prosthetic phases. Measurements were assessed to the
nearest 0.01 mm with the aid of a software program (Rasband, W.S., ImageJ, U. S. National
Institutes of Health, Bethesda, MD, USA, version 1.52a 2018), which used a standardized
measuring tool based on the dimensions of a real probe present in one of the clinical images
in conjunction with a magnification tool. Before the start of the study, this investigator was
calibrated for adequate intra-examiner levels of accuracy and reproducibility in recording
the clinical and aesthetic parameters. Three clinical cases were utilized for this purpose:
duplicate measurements were collected with an interval of 24 h between the first and second
recordings. The intra-class correlation coefficients, used as a measure of intra-examiner
reproducibility, had to be greater than 0.8.

2.7. Aesthetic Outcomes in Relation to the Use of CTG and Patient’s Phenotype

Aesthetic outcomes regarding soft tissues were assessed at T0 and T1, respectively, on
periodontal and peri-implant soft tissues by means of Pink Esthetic Score (PES) [20]. This
index evaluates: (i) the degree of interproximal space-filling by the mesial papilla; (ii) the
degree of interproximal space-filling by the distal papilla; (iii) the pattern of the gingival
margin scalloping; (iv) the level of marginal gingival tissue; (v) the presence of the alveolar
process; (vi) the color of marginal gingiva; (vii) the texture of marginal gingiva. The last
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five parameters are evaluated according to their harmony with the adjacent teeth. For each
parameter, points between 0 and 2 were set, for a maximum total score equal to 14 points.

Periodontal soft tissues surrounding the tooth element prior to extraction (at T0) were
categorized, according to the phenotype, as thin or thick (thin/thick). Data regarding
phenotype at T0 were extracted from patients’ medical records, which reported the trans-
parency of the periodontal probe assessed through the gingival margin during the gingival
sulcus probing [30].

Evaluation of aesthetic outcomes both at T0 and T1 were related to the patient’s
phenotype and to the presence or absence of CTG. These outcomes were finally analyzed
according to the following groups of patients:

- thin: thin phenotype without CTG;
- thin + CTG: thin phenotype with CTG;
- thick: thick phenotype without CTG;
- thick + CTG: a thick phenotype with CTG.

2.8. Statistical Analysis

Microsoft Excel was used to create a database containing information on all partic-
ipants of the study. Stata v.13.0 for Macintosh was used for all data analysis (StataCorp,
College Station, TX, USA). The Shapiro–Wilk test was used to evaluate the normality as-
sumptions for continuous data; mean and standard deviation were reported for normally
distributed data, and median and interquartile range (iqr) otherwise. Absolute frequencies,
percentages, and 95% confidence intervals were reported for categorical data. The compari-
son between the means of continuous variables in different times (T0, T1) was performed by
using paired Student’s t-test or Wilcoxon matched-pairs signed-rank test. The comparison
of the means among groups (thin, thick, thin + CTG, thick + CTG) was done using one-way
analysis of variance (ANOVA), or Kruskal–Wallis equality-of-populations rank test. The
level of significance was set at 0.05.

2.9. Clinical Cases and Study Diagram

Figures 1–6 show two clinical cases, while Figure 7 reports a study diagram with all
phases of the retrospective evaluation.

 

 
(a) (b) 

Figure 1. Case 1—A healthy, non-smoker 48-year-old woman with thick gingival phenotype: preoper-
ative facial view of the failing treated left lateral incisor; PES evaluation at T0 was 9.5 (a); Preoperative
periapical radiograph of the site (b).
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(a) (b) (c) 

Figure 2. Case 1—The fractured root was atraumatically removed without flap elevation
(a); A 3.5 × 11 mm locking-taper implant was placed without the aid of surgical guide immedi-
ately into the socket. The buccal gap was filled with bone material and no CTG graft was used (b);
Periapical radiograph immediately after implant placement (c).

(a) (b) (c) (d) 

Figure 3. Case 1—The relined provisional crown was cemented onto the pre-fabricated temporary
abutment and splinted to the neighboring teeth (a); Periapical radiograph immediately after pro-
visional restoration (b); Periapical radiograph of the implant-supported rehabilitation 1-year after
loading (c); Facial view a of the implant-supported rehabilitation at 1 year follow-up, showing 0.8 mm
REC. PES evaluation at T1 was 10.5 (d).

  
(a) (b) (c) 

Figure 4. Case 2–A healthy, non-smoker 42-year-old woman, presenting a thin gingival phenotype
(a); Preoperative facial view of the failing treated right central incisor. PES evaluation at T0 was 9 (b);
Preoperative periapical radiograph of the site (c).
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(a) (b) (c) 

Figure 5. Case 2—The fractured root was atraumatically removed without flap elevation
(a); A 4.5 × 8 mm locking-taper implant was immediately free-hand placed into the socket. The
buccal gap was filled with bone material (b); A CTG was harvested from the palate (c).

  
  

 

(a) (b) (c) (d) (e) 

Figure 6. Case 2—Occlusal view after implant placement with major part of the CTG sutured
directly under the soft tissues, in an “envelope” previously created by an undermining partial thick-
ness incision in the vestibular tissues surrounding the implants (a); Frontal view of the immediate
non-functional provisional restoration. The relined provisional crown was cemented onto the pre-
fabricated temporary abutment and splinted to the neighboring teeth (b); Periapical radiograph
immediately after provisional restoration (c); Periapical radiograph of the implant-supported rehabil-
itation at 1-year follow-up after loading (d); Facial view at 1-year follow-up, showing the increased
thickness of soft tissues and proper peri-implant gingival framework. PES evaluation after 1 year
was 12 (e).

Figure 7. Diagram of the study phases of the retrospective evaluation.
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3. Results
A total of 25 patients (18 women and 7 men), for a total of 25 locking-taper implants

placed in the anterior maxillary region, were analyzed in this study; among reasons for
tooth loss, root fracture was the most frequent (see Table 1). Ten out of twenty-five implants
received a CTG during surgical intervention: CTG was put, respectively, (see Table 1) in
four and six patients with thin and thick phenotypes.

Table 1. Overall characteristics of 25 implants treated. Variables are presented as n (%), with 95% C.I.

n % C.I.

Sex
male 7 22 0.13–0.49

female 18 72 0.50–0.86
Implant position

11 6 24 0.10–0.45
12 7 28 0.13–0.49
13 1 4 0.01–0.26
21 5 20 0.08–0.41
22 6 24 0.10–0.45

Connective tissue graft (CTG)
no 15 60 0.38–0.77
yes 10 40 0.22–0.61

Gingival phenotype
thin 10 40 0.22–0.61
thick 15 60 0.38–0.77

Gingival phenotype combined with CTG
thin 6 24 0.10–0.45
thick 9 36 0.18–0.57

thin + CTG 4 16 0.05–0.37
thick + CTG 6 24 0.10–0.45

Aetiology for tooth loss
agenesis 1 4 0.01–0.26

root fracture 12 48 0.30–0.69
caries 6 24 0.10–0.45

non-treatable endodontic lesions 5 20 0.08–0.41
root resorption 1 4 0.01–0.26

Prosthetic complications (splint fracture with consequent loss of abutment retention)
were reported in 3 patients during the first 2 months post-implant placement, for an overall
incidence of prosthetic complications of 12%: in these cases, the IAC crown was removed,
disinfected, reinserted, and re-splinted.

At the average 1-year re-evaluation, the overall implant survival was 100% and no
peri-implant infections were reported.

The overall PES values (see Table 2) were, respectively, 9.24 ± 2.36 at T0 and 9.60 ± 1.70
at T1, without statistically significant differences (p = 0.39). Even if no significant differ-
ences were generally found in comparison with the pre-existing teeth, evaluation of PES
parameters around implants 1 year after surgery resulted in: (i) a less mesial and distal
papilla interproximal space-filling; (ii) a more coronal position of the gingival margin; (iii) a
slight aesthetic improvement of gingival contour, alveolar process, color, and texture.
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Table 2. Overall mean scores of PES parameters and soft tissues at T0 (tooth) and at T1 (implant at
follow-up).

Mesial
Papilla

Distal
Papilla

Gingival
Level

Gingival
Contour

Alveolar
Process Color Texture Total PES KT GM

T0 1.12 ± 0.72 1.08 ± 0.70 1.32 ± 0.74 1.32 ± 0.69 1.32 ± 0.55 1.6 ± 0.57 1.48 ± 0.58 9.24 ± 2.36 3.82 ± 0.92 11.08 ± 2.03
T1 1.00 ± 0.64 0.88 ± 0.66 1.20 ± 0.64 1.52 ± 0.58 1.60 ± 0.50 1.72 ± 0.45 1.68 ± 0.47 9.60 ± 1.70 3.76 ± 1.26 11.48 ± 1.58

p value 0.41 0.06 0.44 0.25 0.06 0.41 0.13 0.39 0.8 0.06

At each time interval, values for PES parameters (mesial papilla, distal papilla, gingival level, gingival contour,
alveolar process, color, texture) and for total PES are presented in the score as (mean ± sd); values for keratinized
tissue (KT) and gingival margin (GM) are presented in mm as (mean ± sd). The comparison between the means
at two different times was performed by using a paired Student’s t-test.

Regarding specific changes in peri-implant soft tissue levels in comparison with the
pre-existing teeth, mean variations in mesial and distal papilla heights were, respectively,
0.12 mm and 0.20 mm. The mean REC was 0.40 mm, while the KT shrinkage was 0.06 mm
(see Table 3).

Table 3. Mean variations (∆) of PES parameters and soft tissues between T0 and T1: overall scores
and scores according to groups of phenotype and CTG.

∆Mesial
Papilla

∆Distal
Papilla

∆Gingival
Level

∆Gingival
Contour

∆Alveolar
Process ∆Color ∆Texture ∆Total PES ∆KT REC

Overall (-)0.12
(0.72)

(-)0.20
(0.50)

(-)0.12
(0.78) 0.2 (0.86) 0.28 (0.73) 0.12 (0.72) 0.20 (0.64) 0.36 (2.07) (-)0.06

(1.17) 0.40 (1.00)

thin (-)0.33
(0.51)

(-)0.33
(0.51)

(-)0.33
(1.03) 0.16 (0.98) (-)0.16

(0.75)
(-)0.16
(0.75)

(-)0.16
(0.75)

(-)1.33
(2.16)

(-)0.50
(0.54) 0.33 (1.36)

thick 0.00 (0.86) 0.00 (0.50) 0.00 (0.70) 0.33 (1.00) 0.22 (0.66) 0.22 (0.83) 0.22 (0.66) 1.00 (1.93) 0.11 (1.53) 0.33 (1.11)

thin + CTG 0.25 (0.50) (-)0.25
(0.50) 0.00 (0.81) 0.50 (0.57) 0.75 (0.95) 0.50 (0.57) 0.50 (0.57) 2.25 (1.70) 0.62 (0.47) 0.50 (1.00)

thick +
CTG

(-)0.33
(0.81)

(-)0.33
(0.51)

(-)0.16
(0.75)

(-)0.16
(0.75) 0.50 (0.54) 0.00 (0.63) 0.33 (0.51) (-)0.16

(0.98) 0.50 (1.22) 0.50 (0.54)

p value 0.43 0.53 0.92 0.61 0.28 0.45 0.43 0.04 * 0.31 0.95

For each group, values for PES parameters (∆mesial papilla, ∆distal papilla, ∆gingival level, ∆gingival contour,
∆alveolar process, ∆color, ∆texture) and for ∆total PES are presented in score as (median (iqr)).; values for ∆KT
and recession (REC) are presented in mm as (median (iqr)). The comparison of the variations among groups was
conducted using Kruskal–Wallis equality-of-populations rank test; * = statistically significant.

Comparison of groups between T0 and T1 revealed significant PES variations (p = 0.04),
with the best and the worst scores, respectively, registered for thin + CTG group (from
7.50 ± 1.91 to 9.75 ± 2.87) and thin group (from 11.33 ± 2.33 to 10 ± 0.89); moderate
increases were assessed for thick group (from 8.44 ± 2.40 to 9.44 ± 2.12) and thick + CTG
group (from 9.50 ± 1.04 to 9.33 ± 0.81). Moreover, the great majority of the variables
resulted in unvaried outcomes in the thick group and worsened in the thin group.

Most of the variables showed a great improvement, except for the distal papilla height,
in the thin + CTG group. Papillae height, gingival level, and gingival contour revealed
negative variations in the thick + CTG group.

Overall mean values of PES parameters and soft tissues were also specifically analyzed
among groups, respectively, at T0 (see Table 4) and at T1 (see Table 5).

Table 4. Mean values of PES parameters and soft tissues at T0: scores according to groups of
phenotype and CTG.

Mesial
Papilla

Distal
Papilla Gingival Level Gingival

Contour
Alveolar
Process Color Texture Total PES KT GM

thin 1.66 ± 0.51 1.66 ± 0.51 1.50 ± 0.54 1.33 ± 0.81 1.66 ± 0.51 1.66 ± 0.51 1.83 ± 0.40 11.33 ± 2.33 4.00 ± 0.89 11.33 ± 1.96
thick 1.00 ± 0.70 0.77 ± 0.83 0.88 ± 0.92 1.22 ± 0.83 1.22 ± 0.44 1.66 ± 0.70 1.66 ± 0.50 8.44 ± 2.40 3.77 ± 0.66 10.88 ± 2.02

thin + CTG 0.75 ± 0.95 1.25 ± 0.50 1.50 ± 0.57 1.25 ± 0.50 1.00 ± 0.81 1.00 ± 0.01 0.75 ± 0.50 7.50 ± 1.91 4.00 ± 0.01 11.75 ± 2.06
thick + CTG 1.00 ± 0.63 0.83 ± 0.40 1.66 ± 0.51 1.50 ± 0.54 1.33 ± 0.51 1.83 ± 0.40 1.33 ± 0.51 9.50 ± 1.04 3.16 ± 1.16 10.66 ± 2.50

p value 0.18 0.06 0.18 0.9 0.27 0.13 0.01 * 0.03 * 0.08 0.85

Values for PES parameters and for total PES are presented in score as (mean ± sd); values for KT and GM are
presented in mm as (mean ± sd). The comparison of the means among groups was conducted using a one-way
analysis of variance (ANOVA); * = statistically significant.
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Table 5. Mean values of PES parameters and soft tissues at T1: scores according to groups of
phenotype and CTG.

Mesial
Papilla

Distal
Papilla Gingival Level Gingival

Contour
Alveolar
Process Color Texture Total PES KT GM

thin 1.33 ± 0.81 1.33 ± 0.51 1.16 ± 0.75 1.50 ± 0.54 1.50 ± 0.54 1.50 ± 0.54 1.66 ± 0.51 10.00 ± 0.89 3.50 ± 0.83 11.66 ± 0.81
thick 1.00 ± 0.50 0.77 ± 0.66 0.88 ± 0.60 1.55 ± 0.72 1.44 ± 0.52 1.88 ± 0.33 1.88 ± 0.33 9.44 ± 2.12 3.88 ± 1.61 11.22 ± 1.48

thin + CTG 1.00 ± 0.81 1.00 ± 0.81 1.50 ± 0.57 1.75 ± 0.50 1.75 ± 0.50 1.50 ± 0.57 1.25 ± 0.50 9.75 ± 2.87 4.62 ± 0.47 12.25 ± 1.25
thick + CTG 0.66 ± 0.51 0.50 ± 0.54 1.50 ± 0.54 1.33 ± 0.51 1.83 ± 0.40 1.83 ± 0.40 1.66 ± 0.51 9.33 ± 0.81 3.66 ± 1.63 11.16 ± 2.48

p value 0.38 0.16 0.24 0.76 0.45 0.28 0.17 0.91 0.92 0.7

Values for PES parameters and for total PES are presented in score as (mean ± sd); values for KT and GM are
presented in mm as (mean ± sd). The comparison of the means among groups was conducted using one-way
analysis of variance (ANOVA).

In patients with a thick phenotype, the use of a CTG led to better aesthetic results at
T1 only in 33% of cases, differently from patients with a thin phenotype, which improved
in 75% of cases. Plus, 52% and 64% of the implants did not show any changes, respectively,
in mesial papilla and distal papilla heights. GM position was found as unvaried in 48%
and improved in 12% of cases. REC was found in 40% of cases, most of them between 0
and 1 mm; extensive REC (≥2 mm) was observed in only one case, and even in this case,
the implant abutment did not result in exposure. Regarding KT, its width decreased by
36%, remained unchanged in 48%, and increased in 16% of cases.

4. Discussion
In response to evolving social factors and more demanding patients looking for

immediate definitive results, immediate implant placement after extraction, combined
with immediate provisionalization, has become a growing tendency in implant dentistry.
Nevertheless, this procedure may be considered with caution [31] because of the risk of
recession of buccal soft tissues and loss of papillae heights [32,33] with consequent grey
transparency of the implant surface, or finally even exposure of the titanium implant
surface through the soft tissues surrounding the crown [3,30].

Up-to-date literature [3,4,6,12,14,30,34] presented this protocol with average values of
1.1 mm of facial gingival recession, and mean mesial/distal papilla reductions of, respec-
tively, 0.2 mm and 0.9 mm in their clinical experience. Specifically, Kan et al. [4] reported,
after 1 year of follow-up, a mean mid-facial gingival recession and mesial/distal papilla
height reduction of, respectively, 0.55 mm, 0.53 mm, and 0.39 mm. De Rouck et al. [30]
declared for the same parameters, respectively, values of 0.53 mm, 0.41 mm, and 0.31 mm.
Evans et al. [3] described a change in crown height due to a marginal tissue recession of
0.9 mm. In the present study, after 1 year of follow-up (T1), the average mesial/distal
papilla height reductions were, respectively, 0.12 mm and 0.2 mm, mean REC was 0.4 mm,
while the KT shrinkage was 0.06 mm, with no statistically significant changes in soft tissues
parameters occurring from baseline (T0).

Furthermore, the overall PES values were, respectively, 9.24 ± 2.36 at T0 and
9.60 ± 1.70 at T1, without statistically significant differences (p = 0.39) between time in-
tervals, completely overlapping with results obtained by the study of Furhauser [20]
(PES = 9.25). Even if no significant differences were generally found in comparison with
the pre-existing teeth, evaluation of PES parameters around implants 1 year after surgery
resulted in a less mesial and distal papilla interproximal space-filling, a more coronal
position of the gingival margin, and slight aesthetic improvements of gingival contour,
alveolar process, color, and texture.

It is well documented in the literature [4,32] that the presence of papilla is mostly
related to the bone level of the adjacent teeth: on this basis, it has been postulated [30]
that the chosen surgical technique and the implant design may represent negligible factors
regarding the influence on final results. Nevertheless, the authors assume that specific
features of an implant system, as shown in this pilot study, may play an adjunctive role
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in achieving satisfactory outcomes. In this proposal, the absence of micro-gaps, micro-
movements [15], and cement remnants [35] at the level of the locking-taper connection,
together with the presence of sloping shoulders in association with IAC [29], all represent
advantages allowing for a sub-crestal implant placement of even more than 3 mm [36].
These advantages enable the use of these implants even in the case of thin alveolar ridges,
without the risk of “saucerization” of the crestal bone, with consequent undesired soft
tissue modifications [37,38].

Concerning papillae variations, 52% and 64% of the implants did not show any changes
in mesial and distal heights. Appropriate management of soft tissues is evident as part of a
proper preoperative assessment of cases, fundamental for the follow-up predictability of
clinical outcomes. It can be thus underlined that the stability of mesial and distal papillae
was assessed over time, independently from the immediate non-functional provisional
single-crown restorations and the definitive ones. Accurate planning of prosthetic phases,
with final provisionalization 4 months after implant placement, was not focused on the
compensation of initial recession, but on the concept of appropriate soft tissue healing to
ensure stable conditions in terms of both clinical and radiographic follow-up.

In confirmation of these satisfactory results, obtained through the use of a safe pro-
tocol with peculiar characteristics regarding the implant type, the level of GM was found
unvaried in 48% and improved in 12% of cases. Recessions were found in 40% of cases,
most of them between 0 and 1 mm; extensive recession (≥2 mm) was observed in only one
case, and even in this case, the implant abutment did not result in exposure. Regarding
KT, its width decreased by 36%, remained unchanged in 48%, and increased in 16% of
the cases.

Considering that periodontal surgical techniques can change the phenotype from
thin to thick, many authors [28,31,39,40] currently assume as essential, in case of aesthetic
rehabilitations in patients with thin phenotype or insufficient buccal bone thickness [28],
to associate a free CTG to implant placement, to avoid or minimize the risk of recession
of peri-implant soft tissues. It is well known that, same as the periodontal phenotype,
the peri-implant phenotype is site-specific and exposed to modifications of environmental
factors [41] or surgical interventions [42]. In the case of surgical or restorative procedures,
initial gingival thickness may predict the outcomes of root coverage procedures and restora-
tive treatments [43]. While a similar phenomenon was observed for peri-implant mucosa
by several authors using protocols of immediate implant placement and provisionaliza-
tion [3,44–46], other randomized clinical trials [47–49] failed to observe any significant
differences in soft tissue aesthetics following this procedure, irrespective of the gingival
phenotype, or the eventual presence of a CTG graft.

In this study the potential of concomitant use of CTG was examined in relation to the
elevated risk for mid-facial recession, that was in cases with <0.5 mm buccal bone thickness,
mainly providing clinical advantages in patients with both thin and thick phenotypes.
Comparison of groups between T0 and T1 revealed significant PES variations (p = 0.04), with
the best and the worst ones, respectively, registered for thin + CTG group (from 7.50 ± 1.91
to 9.75 ± 2.87) and thin group (from 11.33 ± 2.33 to 10 ± 0.89); moderate increases were
assessed for thick group (from 8.44 ± 2.40 to 9.44 ± 2.12) and thick + CTG group (from
9.50 ± 1.04 to 9.33 ± 0.81). Moreover, the great majority of the variables resulted in unvaried
in the thick group, while worsened in the thin group. In the thin + CTG group, most of the
variables showed a great improvement, with even 0.62 mm of KT gain. In the thick + CTG
group, papillae height, gingival level, and gingival contour revealed negative variations.
Regarding overall aesthetic improvement between T0 and T1, in patients with a thick
phenotype, the use of a CTG led to better results at T1 only in 33% of cases, differently from
patients with a thin phenotype, which improved in 75% of cases. Nevertheless, the presence
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of a thick phenotype resulted as a protective factor against soft tissue recession, confirming
that tissue phenotype represents a critical variable, more than the type of implant treatment
itself, in determining both the final PES score and clinical results. It may be of particular
interest the finding that improvements found in the thick + CTG group were not as marked
as in the thin + CTG group: a possible explanation for this issue [50] is that bilaminar
CTG technique, in conjunction with immediate tooth replacement procedures, may be
considered a sensitive procedure with inherent risks not to be overlooked. In light of these
considerations, authors finally assume the use of CTG is appropriate unless necessary, as it
can enhance the aesthetics of peri-implant tissues, but might be also associated with higher
patient morbidity.

Looking at the study limitations, caution should be accounted for the retrospective
approach in a Hospital setting and a small number of patients followed for a short-term
follow-up: these main limits introduce biases for the interpretation of outcomes obtained
from the hypothesis related to the predictability of the proposed implant therapy. On
the other hand, the limited number of patients allowed a strict maintenance protocol [51]
for plaque control and motivation, with great dedication by the University Dental Clinic.
Another strength of the present investigation can be referred to the detailed analysis of
clinical conditions according to patients’ phenotype and the use of CTG.

The present pilot retrospective study can be reported as a clinical experience of daily
routine practice based on the findings of a minimally invasive approach, which aimed to
address patients’ aesthetic expectations and ensure peri-implant health around a specific
type of implant. Further assessment of clinical conditions in larger groups of patients with
mid- and long-term follow-up is advisable for consistent evidence of this specific type
of surgery.

5. Conclusions
The specific protocol of immediate implant rehabilitation for the aesthetic anterior

areas of the upper maxilla can be assumed as a safe treatment. However, outcomes showed
that peri-implant soft tissue aesthetics, independently from the design of the implant used,
can be affected by (i) the patient’s phenotype at the time of the procedure; (ii) concomitant
use of CTG, which demonstrated to provide beneficial effects in case of patients with thin
phenotype, but did not provide any additional value in patients with thick one.

Potential clinical implications of these preliminary findings highlight the importance
of a detailed pre-clinical evaluation of the patient’s phenotype characteristics to properly
plan a surgical treatment in the aesthetic area of the upper maxilla.

The use of CTG is suggested in selected cases of post-extraction sites to adequately
address aesthetic expectations and clinical outcomes at the same time, avoiding the risk
of recession, especially in patients with thin phenotypes. The present study offers a
valid option of treatment with a specific type of implant-supported restoration, showing
predictable short-term results through a minimally invasive approach without the need for
complex augmentation procedures, thus simplifying daily routine surgical practice.
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