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Abstract
Objectives The aim of this study is to report the 5-year outcomes of a coverage procedure of shallow maxillary soft tissue
dehiscences, around single tissue-level implants.
Material and methods The original population consisted of 16 patients presenting a single maxillary buccal implant soft tissue
recession. A connective tissue graft, taken from the maxillary tuberosity, was inserted underneath a split-thickness envelope flap.
After treatment, patients received individually tailored supportive periodontal therapy (SPT).
Results Two patients were lost to follow-up, while one implant was removed due to peri-implantitis, before the final examination.
At 5 years, complete implant soft tissue coverage was depicted in 8 out of 13 cases (62%). Mean soft tissue dehiscence coverage
was 86%. Patients’ esthetic evaluation showed the persistency of high VAS scores.
Conclusions Treatment of buccal soft tissue dehiscence around single implant, followed by regular supportive therapy, resulted in
good esthetic and functional results in the majority of patients.
Clinical relevance Within the limits of this study, the positive results suggest that the proposed technique may be a reliable option
in selected cases.
Keywords Esthetics . Dental implant . Mucogingival surgery . Gingival recession . Soft tissue dehiscence . PROMs

Introduction
Modern implant dentistry has been widely accepted as a reliable treatment option to replace missing or hopeless teeth even
in the esthetic area [1]. Nonetheless, successful therapy can no
longer be judged by whether or not the implants
osseointegrate. Indeed, one of the greatest challenges that clinicians have to face is the long-term stability of the periimplant soft tissue margin in order to prevent soft tissue dehiscence (STD) [2]. Several different factors have been associated
to buccal soft tissue dehiscences: in particular, the lack of the
integrity of the facial bone [3, 4], the limited peri-implant soft
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tissue thickness [5], and the absence of an adequate band of
keratinized mucosa [6–8]. Furthermore, it has been shown that
the 3D positioning of the implant during the surgical procedure
may affect the peri-implant soft tissue margin [9].
Even though gingival recessions around teeth are commonly found in populations [10], there is a lack of prevalence data
on peri-implant soft tissue recessions [11]. On this topic, a
recent study on immediately placed implants reported the
presence of a marginal soft tissue recession around 24% of
cases after 1-year follow-up [9]. Moreover, a recent systematic
review reported that only 4 of the 13 studies included in the
final analysis provided data on the presence of advanced facial
recession (range 0 to 64%), failing to assess clear indications
on the prevalence of this clinical scenario [12].
Although the efficacy of periodontal plastic surgery to obtain
full root coverage has been extensively described in literature
by several systematic reviews [13–16], nowadays, there is a
lack of evidence on the efficacy to obtain soft tissue dehiscence
coverage at implant site [17, 18]. In particular, on this topic,
only few prospective studies, beside isolated case-reports, have
been published, most of them with a short-term follow-up.
Burkhardt and coworkers [19] proposed the use of a
coronally advanced flap in association with a CTG to treat
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10 isolated buccal peri-implant recessions with a 6-month
follow-up, resulting in a mean coverage of 66%.
Later on, the favorable results in term of soft tissue coverage following a surgical-prosthetic approach described by
Zucchelli and coworkers [20] (96.6%) have been recently
confirmed in the 5-year follow-up, where a mean dehiscence
percentage coverage of 99.2% was reported [21].
More recently, Le and coworkers [22], in a retrospective
study on 14 patients, proposed the use of a regenerative
procedure by means of a bone allograft and a xenogenic
membrane to treat soft tissue dehiscence in the esthetic
area (upper central or lateral incisors). Statistically significant improvements of the soft tissue thickness, keratinized
tissue width, and gingival height were reported, even
though no information regarding soft tissue dehiscence
coverage were given.
Preliminary positive results in terms of mean dehiscence
coverage and complete dehiscence coverage results were reported in a recent prospective study by the present authors
with 1-year follow-up, by means of a connective tissue graft,
taken from the maxillary tuberosity, inserted underneath a
split-thickness envelope flap [23].
Hence, the aim of this study is to report the 5-year clinical
outcomes of a surgical technique for the treatment of shallow
buccal soft tissue dehiscence at single maxillary implants, according to the STROBE guidelines.

Materials and methods
Patient population
From June 2007 to December 2010, 16 patients (3 males
and 13 females; mean age, 53.1 + 11.7 years; 3 smokers),
who presented a peri-implant buccal soft tissue recession
and consequent exposure of the collar of the implant, were
consecutively enrolled from those attending the principal
investigator’s private practice in a 5-year prospective
single-group study (Fig. 1). Patients had been treated, in
the previous years, by means of non-submerged dental implants with smooth collars of two different lengths, i.e.,
2.8 mm or 1.8 mm, (Straumann Tissue Level Implants,
Straumann AG, Basel, Switzerland). All implants supported cemented fixed dental prostheses. Patients had been
recalled at various intervals, depending on the initial diagnosis and the results of the therapy [24], for supporting
periodontal therapy and motivation, reinstruction, instrumentation, and treatment, as needed.
Only one implant per patient was included in the study. The
baseline demographic and clinical characteristics of the patients are illustrated in Table 1.
The inclusion criteria for the study were one implant supported tooth in the maxillary area displaying an apical

Fig. 1 Upper right premolar ceramic crown on a hollow screw implant
placed more than 10 years before, showing buccal soft tissue dehiscence
with metallic exposure

displacement of the soft tissue margin with no threads exposure, no significant interproximal bone loss, and/or adjacent
papillae recession. In addition, systemic diseases that could
interfere with implant therapy, not adhesion to the SPT program, multiple adjacent recessions, interproximal soft tissue
recession, probing depth > 5 mm at the interproximal sites of
adjacent teeth and heavy smoking (> 15 cigarettes/day), were
applied as exclusion criteria (Fig. 2).
Each patient was provided with a detailed description of the
procedure. They were also informed that their data would be
used for statistical analysis and gave their informed consent to
the treatment. No ethical committee approval was sought to
start this observational study, as it was not required by national
law or by ordinance of the local inspective authority. The
prospective study was performed in accordance with the revised principles stated in the Declaration of Helsinki and the
Good Clinical Practice Guidelines.
Subjects were clinically and radiographically monitored at baseline. Full mouth plaque score (FMPS) and
full mouth bleeding score (FMBS) were recorded. Soft
tissue recession (REC) was measured from the implant
shoulder to the coronal margin of the mucosa, by means
of a Castroviejo Caliper Short, (Salvin Dental Specialties,
Inc., USA) and rounded off to the nearest ½ millimeter by
a calibrated examiner, who also collected the following
parameters by means of a periodontal probe (XP23/UNC
15, Hu-Friedy, Chicago, IL): Probing depth (PD), presence of dental plaque (Pl), of bleeding on probing
(BOP) at the mesial, distal, buccal, and palatal/lingual
aspects of each implant. Figures were rounded off to the
nearest millimeter. The esthetic outcome was evaluated
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Table1

Data on p atients, defect location, implant type, and months in function

n

Sex Age Smoking Site Implant type

1

F

55

1.4

S, ø 4.1 × 10 mm

38

3

0.5

–

2
3

F
F

51
41

2.3
2.4

TE, ø 4.1 × 10 mm
S, ø 4.1 × 12 mm

30
70

1.5
1.5

0
0

–
0

4

F

54

1.5

S, ø 4.1 × 12 mm

120

2

0

0

5

F

39

1.6

SP, ø 3.3 × 10 mm

26

1

0

0

6
7

F
M

40
70

1.3
1.1

TE, ø 3.3 × 12 mm
TE, ø 4.1 × 12 mm

96
35

2
3

0
1

0
0.5

8
9

F
M

65
67

1.4
1.5

TE, ø 4.1 × 12 mm
S, ø 4.1 × 6 mm

46
20

2.5
2.5

0.5
0.5

0
–

2.4
1.5

SP, ø 3.3 × 10 mm
S, ø 4.1 × 10 mm

14
64

1
1

0
0

0.5
0.5

2.5
2.1

S, ø 4.1 × 12 mm
TE, ø 3.3 × 12 mm

31
60

2
2

0
0.5

0
0.5

2.4
2.2
1.3

SP, ø 3.3 × 10 mm
SP, ø 4.1 × 12 mm
SP, ø 3.3 × 10 mm

20
38
18

3
2
1.5

0.5
0
0.5

0
0
0.5

10 F
11 F

50
28

12 F
13 M

61
57

14 F
15 F
16 F

50
55
67

Yes
Yes

Yes

Months in function REC pre-op (mm) REC 1-year post-op (mm) REC 5-year post-op (mm)

S standard, TE tapered effect, SP standard plus

using a visual analog scale (VAS) (0= poor, 10= excellent) by three independent clinicians.

Pre-surgical care
Following selection, all patients received appropriate initial
therapy, consisting, depending on the cases, in motivation,
proper oral hygiene instruction, scaling, and root planning
with the aim to create optimal conditions. They were also
instructed to brush using the roll-stroke technique. No surgery
was performed before the assurance of excellent motivation
and compliance from each single patient (FMPS < 15%;
FMBS < 15%).

Surgical procedure
All surgeries were performed by one surgeon (M. R.) with
more than 25 years of experience in periodontal surgery. The
technique has been extensively described [23]. An
intracrevicular incision was carried out on the buccal aspect
of the affected implant. A gingival cuff was excised by a
gingivectomy from the tuberosity area, deepithelialized, and
trimmed with a mucotome to give a U-shape to facilitate an
optimal adaptation to the collar of the implant. The prepared
connective tissue was sutured in the recipient bed, and the flap
was sutured coronally, to cover the graft with minimal tension.

Postsurgical care

Fig. 2 X-ray demonstrates no significant loss of the interproximal periimplant bone

Patients were instructed to take non-steroidal analgesics, as
needed. Immediately after surgery, the patients applied ice
packs at the treated area, and it was recommended that these
be kept in place for at least 4 h. Patients were advised to
discontinue tooth brushing and to avoid trauma at the site of
surgery for 3 weeks. They were also instructed to use 0.2%
chlorhexidine digluconate rinse for 1 min three times a day for
the same period of time. Patients were seen after 7 days and
then weekly for the first month to monitor healing. The sutures
were removed after 14 days. After the healing phase, patients
were placed on an individually tailored maintenance care program. Motivation, reinstruction, and supragingival instrumentation were performed as needed. At 1 year, measurements
were collected, as indicated by Roccuzzo and coworkers
[23] (Fig. 3).
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baseline and 1-year values. Moreover, patients’ esthetic satisfaction was recorded by means of a visual analog scale (VAS)
with a score between 0 (poor) and 10 (excellent).

Statistical analysis

Fig. 3 One-year post-op: complete coverage of the buccal soft tissue
dehiscence

Each patient contributed with one lesion only and was, therefore, considered as the statistical unit. Data were expressed as
mean ± SD or counts and percentages. Since the statistical
distribution of the quantitative parameters was found to be
non-Gaussian (test by Shapiro–Wilk test), non-parametric repeated measures tests (Friedman test) were used to assess if
there were differences between baseline, 1 year, and 5 years.
Wilcoxon matched-pair signed-rank test, with Bonferroni’s
adjustment for multiple comparisons, were then used for
pairwise comparisons. For categorical variables, the evaluations were tested by McNemar test. A two-sided p value of
less than 0.05 was considered to indicate statistical
significance.

Follow-up and clinical assessments

Results

Five years after surgery (Fig. 4), an examiner (SG) with more
than 15 years of experience as hygienist, blinded to the treatment provided, recorded, for each test implant, PD measured
at four sites (mesial, buccal, distal, and lingual) and soft tissue
recession (REC) by means of a periodontal probe (XP23/UNC
15; Hu-Friedy, Chicago, IL, USA). At the same time and sites,
the presence of dental plaque (Pl), of bleeding on probing
(BOP), besides full mouth plaque score (FMPS), and full
mouth bleeding score (FMBS) were recorded. Figures were
rounded off to the nearest millimeter and compared with both

Supportive periodontal therapy proceeded with no major complications and minimal discomfort, in most patients. Two
dropped out patients were registered during the 5 years of
observation, both for unknown reasons (patient one and
two). In addition, 4 years after surgery, one implant had to
be removed due to biological complication (patient 9).
Therefore, from the initial 16 patients, 13 completed the 5year follow-up and were available for statistical analysis.
The clinical data of the 13 implants, at baseline, 1-year, and
5-year follow-up, are listed in Table 2.
Mean recession decreased from 1.9 + 0.7 to 0.2 + 0.3 mm
at 1-year follow-up, and remained unchanged for the rest of
the observation period. At the 5-year evaluation, mean dehiscence coverage was 86 + 19%, and complete dehiscence coverage was recorded in 8 of the 13 cases (62%). Figure 5 describes the STD changes (mm) through time in the 13 patients
who reached the final follow-up.
FMPS varied, not significantly, from 17.8 + 9.2 to
17.9 + 7.6% and to 16.2 + 4.7% (p = 0.99), as well as
FMBS which remained stable during the 5-year follow-up
from 17.2 + 7.9, 14.8 + 2.9, and to 16.6 ± 8.3% (p = 0.99).
Mean probing depth (PD) changed not significantly from
2.7 ± 0.4 to 3.1 ± 0.5 mm 1 year after surgery (p = 0.12) and to
2.9 + 0.6 mm at final examination (p = 0.88).
At baseline BOP was detected around two implants while
at the 1- and 5-year follow-up at one implant only, with no
statistically significant differences (p = 0.32, p = 0.99, p =
0.57).
When focusing on the esthetic outcome, the mean scores of
the three measurements varied from 3.6 + 0.6 to 8.8 + 0.6 and

Fig. 4 Five-year post-op: complete coverage of the dehiscence with
further increase in soft tissue thickness and improvement in soft tissue
integration with the adjacent teeth (creeping)

Clin Oral Invest
Table 2

Baseline, 1-year, and 5-years clinical parameters around the 13 implants which reached the final follow-up (means + SD)
Baseline

1 year

5 years

P values
Baseline vs. 1 year

1 year vs. 5 years

Baseline vs. 5 years

Recession (mm)

1.9 ± 0.7

0.2 ± 0.3

0.2 ± 0.3

< 0.0001

0.99

< 0.0001

VAS
Local BOPa
PD (mm)
FMPS (%)b
FMBS (%)c

3.6 ± 0.6
2/13

8.8 ± 0.6
1/13

8.1 ± 0.9
1/13

< 0.0001
0.32

0.05
0.99

< 0.0001
0.57

2.7 ± 0.4
17.8 ± 9.2
17.2 ± 7.9

3.1 ± 0.5
17.9 ± 7.6
16.6 ± 8.3

2.9 ± 0.6
16.2 ± 4.7
14.8 ± 2.9

0.12
0.99
0.99

0.87
0.99
0.59

0.88
0.99
0.99

a

Number of sites with BOP positive

b

Full mouth plaque score

c

Full mouth bleeding score

to 8.1 + 0.9 with a significant difference at 1-year and 5-year
follow-up (p < 0.0001).
At the final evaluation, the mean patients’ reported satisfaction by mean of a VAS scale was 9.5 + 0.8 (min 8, max 10).

Discussion
The aim of this study is to report the 5-year clinical and esthetic outcomes of a proposed surgical technique to treat isolated peri-implant soft tissue dehiscences around single tissuelevel implants in the maxilla. The 5-year results reported in the
present study confirm the reliability of this approach: indeed,
all of the implant sites revealed a substantial, clinical stability
of the 1-year clinical outcomes consequent to the coronal mucosal displacement in combination with connective tissue
grafting taken from the tuberosity, with a complete implant
STD coverage detected in 8 out the 13 cases (62%) and a
mean dehiscence coverage of 86%.

Fig. 5 Buccal soft tissue recession (mm) through time in the treated
patients who reached the 5-year follow-up

The present data are very difficult to be compared with
similar findings from the literature mainly due to the lack of
prospective cohort studies with an equal follow-up.
The only other similar study with a 5-year follow-up, to the
best of our knowledge, is the one recently published by
Zucchelli and coworkers [21]. These authors reported a higher
complete STD coverage of the treated cases (79%). It must be
underlined, however, that the proposed technique (both prosthetic and surgical) required several interventions (i.e., final
crown removal, prosthetic abutment surface modifications,
temporary crown placement, soft tissue dehiscence coverage
procedure, and final crown replacement). It is therefore applicable only in cases where there are no cost nor time limitations. The proposed surgical procedure, on the other hand, is
able to offer good stable results minimizing the size of the
intervention, even though it was not tested in case of severe
tissue dehiscences and/or interproximal bone loss.
One common feature with Zucchelli and coworkers [21] is
the observation of the increase in soft tissue thickness between
1 and 5 years, in most patients. The graft maturation over time
(creeping) could explain the improvement in soft tissue integration with the adjacent teeth, even if it was not statistically
and significantly evaluated. This improvement with time is of
great clinical relevance. In fact, while the main concern, after
the 1-year evaluation, was the risk of recurrence, these combined positive results indicate that, with a very strict regime of
post-surgical control visits and reinforcement of oral hygiene
education and motivation, the esthetic appearance improves
with time.
One other difference with Zucchelli’s paper is the donor site.
While Zucchelli preferred connective tissue resulting from the
disepithelization of palatal-free gingival graft, the authors of the
present study preferred the maxillary tuberosity due to its consistency [25]. These features have been confirmed by two recent articles. According to Sanz-Martin and coworkers [26], a
tuberosity graft has more lamina propria and less submucosa,
and it, therefore, may be beneficial for volume augmentation.
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Rojo and coworkers [27], after an RCT evaluating soft tissue
volume gain around dental implants, concluded that soft tissue
augmentation around dental implants using CTG from the palate or tuberosity had similar clinical outcomes, with a tendency
of superiority in favor of the tuberosity. The matter is, however,
an open question and no definitive answers can be given before
large RCTs are carried out.
It is important to underline how a strict post-surgical care
and patients’ adhesion to a tailored SPT program are crucial to
maintain stable long-term results: peri-implant probing depth
and local bleeding on probing clearly demonstrated healthy
sites. In addition, FMPS and FMBS remained stable during
the years of observation, providing important information on
patients’ compliance. These results are in accordance with
those reported by Zucchelli and coworkers [21] who stated
that Bpatients underwent a very strict regime of post-surgical
control visits with reinforcement of oral hygiene education
and motivation^.
When focusing on the esthetic evaluation, the results obtained at the 5-year follow-up confirm good results. These
results are similar to those reported by Zucchelli and coworkers [21], even though the use of a different evaluation
scale VAS vs. PES/WES [28] makes comparison difficult.
Finally, the high patients’ satisfaction reported in the present study is comparable to the one reported by Zucchelli and
coworkers [21] who reported a mean VAS scores mean of
8.95 ± 0.91 at the 5-year follow-up: these findings confirm
the long-term stability of both the proposed techniques.
The current study presents several limitations: one of the
most important limitations is the absence of a control group, as
each defect was treated in order to provide the best possible
esthetic outcome for the benefit of the patient. In addition, no
data regarding the keratinized tissue height and the keratinized
tissue width were reported. Finally, no esthetic assessment
composite scores, such as PES and/or WES, were employed
to assess the final outcomes.
Within the limitations of the present study, the favorable
results obtained in the short-term following peri-implant STD
procedures can be successfully maintained in most of the
cases up to 5 years.
Further prospective comparative clinical studies, with a larger sample size and a longer follow-up, should be encouraged in
order also to assess how different implant and/or abutment designs may affect the final outcomes. Finally, these preliminary
positive results should encourage the controlled use of the same
technique in cases with no implant or abutment exposure, but
only with a misalignment of the gingival margin.
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