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Abstract

Objectives: To review the available literature on patient-reported outcome measures
(PROMs) following soft tissue augmentation at implant sites.

Materials and Methods: A comprehensive electronic and manual search was per-
formed to identify clinical studies that involved soft tissue augmentation around
dental implants and reported PROMs, including post-operative morbidity, painkillers
intake, quality of life, aesthetics and satisfactions.

Results: Nineteen articles were included in the qualitative analysis. Autogenous grafts
(free gingival graft and connective tissue graft), acellular dermal matrix and xenoge-
neic collagen matrix were utilized, either with a bilaminar- or an apically positioned
flap approach. PROMs reported in the literature included perceived hardship of the
procedure and pain during the surgery, post-operative morbidity, painkillers intake,
number of days with discomfort, satisfaction, aesthetic evaluation, quality of life and
willingness to undergo the treatment again. Most of the included studies showed sim-
ilar PROMs between autogenous grafts and substitutes, in terms of post-operative
morbidity, painkillers intake, quality of life, aesthetic assessment and satisfaction.
Nevertheless, a trend towards lower post-operative discomfort was observed for
graft substitutes. High scores for patient satisfaction and aesthetic evaluation were
observed in all the interventions compared to non-grafted sites.

Conclusions: PROMs represent a crucial endpoint of clinical studies evaluating the
outcomes of soft tissue grafts at implant sites. Most of the studies did not find sig-
nificant differences in terms of patient morbidity and painkillers between autogenous
grafts and substitutes. Soft tissue grafting can enhance patient satisfaction and aes-

thetic evaluation compared to non-grafted sites.
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1 | INTRODUCTION

Dental implants are predictable treatment options for the rehabil-
itation of single and multiple edentulous areas (Buser et al., 2017).
Although the most frequently reported success criteria for implant
therapy include mobility, pain, radiolucency, peri-implant bone loss,
suppuration and bleeding (Papaspyridakos et al., 2012), the impor-
tance of assessing patients’ subjectively reported outcomes has
progressively gained interest in the scientific community. A recent
consensus report from the International Team for Implantology
concluded that PROMs, such as patient satisfaction and quality of
life, should be included in every implant-related clinical study (Feine
etal., 2018).

Nowadays implant therapy is often driven by patients’ aes-
thetic demands that are becoming more stringent by day (Mazzotti
etal.,2018;Roccuzzoetal.,2014; Zucchellietal.,2019). Nonetheless,
most of the indices that have been proposed for assessing the
aesthetic outcomes of dental implants are based on professional
evaluation and not on patients’ perspectives (Belser et al., 2009;
Juodzbalys & Wang, 2010; Stefanini et al. 2018). Among the tech-
niques that have been performed for improving the aesthetic con-
ditions at implant sites, soft tissue augmentation with autogenous
grafts or substitutes have shown great outcomes and predictability
(Bianchi & Sanfilippo, 2004; Cairo et al., 2017; Tavelli et al., 2021;
Zucchelli et al., 2013, 2020). In particular, Hosseini and co-workers
evaluated the 5-year tissue changes in the anterior maxilla around
implants that were placed with or without a connective tissue graft
(CTG) (Hosseini et al., 2020). A spectrophotometer and a computer
software were used for the professional aesthetic evaluation that
led the authors to conclude that grafted sites had better colour
compared to non-grafter sites (Hosseini et al., 2020). It has been
shown that CTG is able to significantly increase peri-implant soft
tissue thickness and this may have contributed to the stability of
the soft tissue margin up to 5 years (Roccuzzo et al., 2018; Zucchelli
et al., 2018). CTG has also the property of augmenting peri-implant
papilla height (Stefanini et al., 2020). Other authors have supported
the notion that CTG can improve the aesthetic outcomes of dental
implant therapy, with higher mean pink aesthetic scores compared
to non-grafted sites (Migliorati et al., 2015; Wiesner et al., 2010).
However, these observations should not only be based upon the
clinician's perspective, especially when comparing the outcomes of
CTG vs. soft tissue graft substitutes, such as the collagen matrix
(XCM) or acellular dermal matrix (ADM). Avoiding a second surgical
site (the palate), the unlimited availability and the reduction in the
overall surgical time are among the main advantages that have been
attributed to graft substitutes compared to autogenous soft tissue
grafts. Results from several studies investigating patient-related
outcomes have shown strong patients’ preference towards soft
tissue graft substitutes when compared with autogenous grafts,
mainly due to the reduction in post-operative morbidity (Aroca
et al., 2013; McGuire et al., 2014; Tavelli, McGuire, et al., 2020;
Tonetti et al., 2018).

In this scenario, there is no doubt that the outcomes of peri-
implant soft tissue augmentation, either with autogenous grafts or
alternative materials, should take into account the patient's own
perspective of the treatment, not including only aesthetics but
also morbidity, satisfaction, quality of life, among others.

A recent randomized clinical trial (RCT) investigating peri-
implant soft tissue augmentation with CTG vs. XCM concluded
that the autogenous graft should be preferred when increasing
mucosal thickness is the primary goal, while XCM can be con-
sidered as a viable alternative when the reduction in patient
morbidity is a primary aim of the therapy (Cairo et al., 2017).
Other studies have compared PROMs of autogenous grafts vs.
substitutes, and reached either similar or conflicting results
(Anderson et al., 2014; Huber et al., 2018; Lorenzo et al., 2012;
Thoma et al., 2016; Vellis et al., 2019). However, a comprehen-
sive review focusing on PROMs following peri-implant soft tissue
grafting procedures has not yet been performed. Therefore, the
aim of the present study was to review the available literature
on PROMs following soft tissue augmentation (including all the
interventions intended for increasing keratinized mucosa width,
attached mucosa, soft tissue thickness or soft tissue contour) at

implant sites.

2 | MATERIAL AND METHODS

2.1 | Protocol registration and reporting format

The protocol of the present review was registered in the PROSPERO
database, hosted by the National Institute for Health Research,
University of York, Center for Reviews and Dissemination
(CRD42020182021). This manuscript was prepared following the
Cochrane Collaboration guidelines (Higgins et al., 2011).

2.2 | Focused question
The goal of this review was to address the following focused ques-
tion: What is the impact of soft tissue augmentation around dental

implants relative to PROMs?

2.3 | PICOT question

The following population, intervention, comparison, outcomes and
time (PICOT) framework (Stillwell et al., 2010) was used to guide the
inclusion and exclusion of studies for the above-mentioned focused
question:

Population (P): Patients requiring soft tissue augmentation for
a single or multiple dental implant(s) (either metallic or ceramic

implants).
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Intervention (lI): Soft tissue augmentation at implant sites either
with autogenous grafts (free gingival graft [FGG] and connec-
tive tissue graft [CTG]) or substitutes (collagen matrix [XCM] and
allogeneic acellular dermal matrix [ADM]), including bilaminar
techniques or apically positioned flap approach.

Comparison (C): Grafted vs. non-grafted sites or grafted sites
with different soft tissue grafts (FGG, CTG, XCM and ADM)
Outcome (O): Patient-related outcome measures (PROMs), includ-
ing morbidity, satisfaction, self-reported aesthetics and willingness
to retreat.

Time (T): Minimum follow up of 3 months after the surgical
intervention.

2.4 | Search strategy

A detailed systematic literature search was conducted using the
following electronic databases: The National Library of Medicine
(MEDLINE via PubMed); EMBASE via OVID; the Cochrane Central
Register of Controlled Trials; Latin American & Caribbean Health
Sciences Literature (LILACS); Web of Science and Scopus. For ex-
amining unpublished trials, the grey literature, non-profit reports,
government research or other materials were also electronically
explored through searching in ClinicalTrial.gov and OpenGrey. The
search strategy was primarily designed for the MEDLINE database
with a string of medical subject headings and free-text terms, and
then modified appropriately for other databases. No restrictions
were set for date of publication, journal or language. The search
results were downloaded to a bibliographic database to facilitate
duplicate removal and cross-reference checks. Details regarding the
search strategy and the development of the search key terms for the
databases are displayed in the Appendix.

To ensure a thorough screening process, the electronic search
was complemented with a manual search in the following jour-
nals: Journal of Dental Research, Journal of Clinical Periodontology,
Journal of Periodontology, Clinical Oral Implants Research, Clinical
Implant Dentistry and Related Research, The International Journal
of Oral & Makxillofacial Implants, Journal of Oral and Makxillofacial
Surgery, International Journal of Oral Implantology, Clinical Oral
Investigations and International Journal of Periodontics and
Restorative Dentistry. The manual search period was from January
1, 2000, to March 26, 2020. Additionally, reference lists of the re-
trieved studies for full-text screening and previous reviews in the
topic of peri-implant soft tissue (plastic) surgery were screened
(Bassetti, Stahli, Bassetti, & Sculean, 2016, 2017; Cairo et al.,
2008, 2019; Gargallo-Albiol et al., 2019; Gobbato et al., 2013; Lin
et al., 2013, 2018; Poskevicius et al., 2017; Rotundo et al., 2015;
Suarez-Lopez Del Amo et al., 2016; Tavelli, Barootchi, Avila-Ortiz,
et al.,, 2020; Thoma, Buranawat, Hammerle, Held, Jung, 2014,
Thoma, Muhlemann, Jung, 2014; Thoma et al., 2018 Wennstrom
& Derks, 2012).

The last electronic search was conducted on May 1, 2020, and
the manual literature search was updated until November 21, 2020.

2.5 | Inclusion criteria

o Soft tissue augmentation at implant sites using CTG, FGG, ADM
orCM

e Prospective interventional human studies

e Evaluation and reporting of clinical outcomes of interest (PROMs)

over a minimum follow-up period of 3 months.

2.6 | Exclusion criteria

e Retrospective clinical studies, case reports or animal studies

e Inclusion of implants with a diagnosis of peri-implantitis
(Berglundh et al., 2018)

o Soft tissue augmentation around natural teeth

e Simultaneous hard and soft tissue augmentation

e Studies recruiting only smoking individuals.

2.7 | Selection of studies

Two calibrated examiners (LT and SB) screened the titles and ab-
stracts (if available) of the entries identified in the search, in du-
plicate and independently. Next, the full-text version of all studies
that potentially met the eligibility criteria or for which there was
insufficient information in the title and abstract to make a deci-
sion was obtained. Any article considered as potentially relevant
by at least one of the reviewers was included in the next screening
phase. Subsequently, the full-text publications were also evaluated
in duplicate and independently by the same review examiners. The
examiners were calibrated with the first 10 full-text, consecutive
publications. Any disagreement on the eligibility of the studies
was resolved through open debate between both reviewers until
an agreement was reached or through settlement by an arbiter
(MS). All articles that did not meet the eligibility criteria were ex-
cluded and the reasons for exclusion were noted. Inter-examiner
agreement following full-text assessment was calculated via kappa
statistics. Disagreement on the inclusion of the studies at any

point was resolved in the same manner as previously mentioned.

2.8 | Data extraction and management

Two examiners (LT and SB) independently retrieved all relevant in-
formation from the included articles using a data extraction sheet
specifically designed for this review. At any stage, disagreements
between the reviewers were resolved through open discussion and
consensus. If a disagreement persisted, a third person (SB) settled
the discussion. Aside from the outcomes of interest (PROMs), the

following study characteristics were retrieved:

e Study design, number of centres, geographic location, setting
(university vs. private practice) and source of funding
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e Population characteristics, age of participants, number of par-
ticipants and treated sites (baseline/follow up), singular/multiple
treated sites and follow-up period

e Type of intervention, utilization of soft tissue grafting materials
and techniques

e Timing of soft tissue augmentation: whether it was at the time of

the implant placement, at second stage or delayed.

According to the aim of the current review to comprehensively
evaluate the PROMs associated with peri-implant soft tissue graft-
ing, including non-randomized reports, qualitative analysis of the
obtained and gathered data was planned for detailed description of
the results grouped per category of PROMs.

2.9 | AQuality assessment, risk of bias and
data analysis

The risk of bias for the included studies was assessed independently
and in duplicate by two authors (LT and MS). For RCTs, it was per-
formed according to the recommended approach by the Cochrane
collaboration group (Higgins et al., 2011). For non-randomized co-
hort studies included in the qualitative analysis, the ROBINS-I tool
(Sterne et al., 2016) was used to determine the potential risk of bias.
For case series, the Joanna Briggs Institute Critical Appraisal tool
(Moola et al. 2017) was utilized for quality assessment (Appendix).
Any disagreement was discussed between the same authors.
Another author (GZ) was consulted in case no agreement was
reached. However, no study was excluded on the basis of the risk of
bias within a study.

2.10 | Data analysis

Due to the expected various heterogeneity and limited sample size
per outcome, the results of the current systematic review were
expressed qualitatively and without quantitative assessment. The
descriptive analysis was performed per type of patient-subjective
outcomes measured in each study and presented as stated in the
original report. Reviewer reliability (Kappa) in the screening and
search process was assessed with the KappaGUI (Santos, 2018)
package in Rstudio (Version 1.3.959).

3 | RESULTS

3.1 | Search results and study selection

The literature search process is shown in Figure 1. Following removal
of duplicates, 1889 records remained for screening by titles and ab-
stracts. The full-text assessment was performed for 66 studies. Based
on predetermined inclusion criteria, 19 articles were included in the
qualitative analysis (Anderson et al., 2014; Baldi et al., 2020; Bianchi

& Sanfilippo, 2004; Cairo et al., 2017; De Bruyckere et al., 2020;
Fenner et al., 2016; Froum et al., 2015; Huber et al., 2018; Hutton
et al.,, 2018; Lorenzo et al., 2012; Roccuzzo et al., 2016, 2019;
Schallhorn et al., 2015; Thoma et al., 2016, 2020; Vellis et al., 2019;
Wiesner et al., 2010; Zucchelli et al., ,2013, 2018). The reason for
exclusion of the 47 records is reported in the Appendix (Table 1). The
inter-reviewer reliability in the screening and inclusion process, as
assessed with Cohen's k, corresponded to 0.89 and 0.94 for assess-

ment of titles and abstracts and full-text evaluation respectively.

3.2 | Description of studies

Thirteen studies were RCTs (Anderson et al., 2014; Baldi et al., 2020;
Bianchi & Sanfilippo, 2004; Cairo et al., 2017; De Bruyckere
et al, 2020; Froum et al., 2015; Huber et al, 2018; Hutton
et al., 2018; Lorenzo et al., 2012; Thoma et al., 2016, 2020; Vellis
et al., 2019; Wiesner et al., 2010), two were non-randomized studies
(Fenner et al., 2016; Roccuzzo et al., 2016) and four were case series
(Roccuzzo et al., 2019; Schallhorn et al., 2015; Zucchelli et al., 2013,
2018).

Three studies reported PROMs on the same cohort of patients
of a previous published article with a longer follow up (Huber
et al., 2018; Thoma et al., 2020; Zucchelli et al., 2018). One RCT
compared soft tissue grafting with guided bone regeneration and,
therefore, only one arm was considered in the qualitative analysis
(De Bruyckere et al., 2020).

Three studies investigated PROMs of soft tissue grafting with
an apically positioned flap approach (APF) (Lorenzo et al., 2012;
Roccuzzo et al., 2016; Vellis et al., 2019), while the others used soft
tissue grafts in combination with bilaminar techniques (Table 1).

PROMs following soft tissue augmentation with CTG were in-
vestigated in 15 studies (Anderson et al., 2014; Baldi et al., 2020;
Bianchi & Sanfilippo, 2004; Cairo et al., 2017; De Bruyckere
et al, 2020; Fenner et al, 2016; Huber et al., 2018; Hutton
etal.,, 2018; Lorenzo et al., 2012; Roccuzzo et al., 2019; Thoma et al.,
2016, 2020; Wiesner et al., 2010; Zucchelli et al., ,2013, 2018). In
particular, nine of them harvested a sub-epithelial CTG (Anderson
et al., 2014; Bianchi & Sanfilippo, 2004; De Bruyckere et al., 2020;
Huber et al., 2018; Hutton et al., 2018; Lorenzo et al., 2012; Thoma
et al., 2016, 2020; Wiesner et al., 2010), two articles reported the
outcomes (on the same cohort of patients) of CTG obtained from
the de-epithelialization of a free gingival graft (FGGs) (Zucchelli
et al., 2013, 2018), one study utilized a CTG obtained from the de-
epithelialization of a gingival graft from the maxillary tuberosity
(Roccuzzo et al.,, 2019), one trial utilized either sub-epithelial CTG
or a CTG obtained from the de-epithelialization of a FGG (Cairo
et al.,, 2017) and two studies did not specify the harvesting tech-
nique (Baldi et al., 2020; Fenner et al., 2016). PROMs of FGG were
evaluated in two studies (Roccuzzo et al., 2016; Vellis et al., 2019),
while three trials reported on acellular dermal matrix (ADM)
(Anderson et al., 2014; Baldi et al., 2020; Hutton et al., 2018) and
eight studies assessed the PROMs of xenogeneic collagen matrix
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FIGURE 1 PRISMA flowchart
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(XCM) (Cairo et al., 2017; Froum et al., 2015; Huber et al., 2018;
Lorenzo et al., 2012; Schallhorn et al.,, 2015; Thoma et al., 2016,
2020; Vellis et al., 2019). Five studies compared PROMs of grated
vs. non-grafted sites (Baldi et al., 2020; Bianchi & Sanfilippo, 2004;
Froum et al., 2015; Roccuzzo et al., 2016; Wiesner et al., 2010).

Regarding the time of the soft tissue augmentation, five trials
performed soft tissue grafting at the time of implant placement
(Bianchi & Sanfilippo, 2004; De Bruyckere et al.,, 2020; Froum
et al,, 2015; Hutton et al., 2018; Wiesner et al., 2010), three studies
at the second stage (Baldi et al., 2020; Cairo et al., 2017; Schallhorn
etal.,, 2015), seven studies after implant loading (delayed) (Anderson
etal., 2014; Lorenzo et al., 2012; Roccuzzo et al., ,,2016, 2019; Vellis
et al., 2019; Zucchelli et al., 2013, 2018), while four articles did not
report this information (Fenner et al., 2016; Huber et al., 2018;
Thoma et al., 2016, 2020). Table 1 described study characteristics,
their intervention and their PROMs.

PROMs evaluated in the included studies involved hardship of
the surgery, pain during the surgery, post-operative morbidity, pain-
killers intake, number of days with discomfort, self-reported com-
plications (e.g., oedema, haematoma, bleeding, etc.), satisfaction,
aesthetic evaluation, willingness to retreatment, quality of life and
discomfort during brushing.

Due to the inclusions of non-randomized studies and inadequate
findings for conducting statistical comparisons, it was decided not to
perform a quantitative analysis for this review, rather to discuss the

results in a quantitative manner.

3.3 | Assessment of the risk of bias

Six RCTs were considered as low risk of bias (Cairo et al., 2017;
De Bruyckere et al., 2020; Froum et al., 2015; Hutton et al., 2018;
Lorenzo et al., 2012; Wiesner et al., 2010), while six were rated
as having moderate risk of bias (Anderson et al., 2014; Baldi

6325 potential studies
found

3436 duplicate records removed

1823 records excluded by
reviewing titles and subtracts

66 records for

full-text review

47 records excluded
32 PROMs not assessed
8 sit bone +

soft tissue i
[—> 4Reports on edentulous ridge without implants
1 Report including teeth and implants

1 Esthetic outcomes evaluated by clinicians

1 Report including peri-implantitis

19 articles in

et al., 2020; Bianchi & Sanfilippo, 2004; Huber et al., 2018; Thoma
etal., 2016, 2020). One trial was considered at high risk of bias (Vellis
et al., 2019). Four non-RCTs were categorized as having low risk of
bias (Roccuzzo et al., 2016, 2019; Zucchelli et al., 2013, 2018), while
two non-RCTs were considered at moderate risk of bias (Fenner
et al., 2016; Schallhorn et al., 2015). Details can be found in the
Appendix.

3.4 | Hardship of the surgery and pain
during the surgery

Hardship of the surgery and pain during the procedure were evalu-
ated only in one trial (Cairo et al., 2017). The authors used a visual
analogue scale (VAS) from O to 100 after the surgery to evaluate
these two PROMs. Patients reported a statistically significant higher
hardship of the surgery for CTG compared to XCM (35 + 23 vs.
17 + 13, respectively). No significant difference was described for

perceived pain in the two groups (Cairo et al., 2017).

3.5 | Post-operative morbidity
Post-operative morbidity was evaluated using a VAS from O to 10 or
from O to 100 in eight trials (Anderson et al., 2014; Cairo et al., 2017;
De Bruyckere et al., 2020; Froum et al., 2015; Hutton et al., 2018;
Lorenzo et al., 2012; Thoma et al., 2016; Vellis et al., 2019). Five
studies assessed the post-operative pain in the first 7-14 days (Cairo
et al., 2017; De Bruyckere et al., 2020; Lorenzo et al., 2012; Thoma
et al., 2016; Vellis et al., 2019), while others extended the evalua-
tion of this outcome up to the last follow up (Anderson et al., 2014;
Froum et al., 2015; Hutton et al., 2018).

Among the studies performing an apically positioned flap ap-
proach, Vellis and co-workers found an average VAS of 19 and 29.7
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TABLE 1 Characteristics of the included studies and their interventions

Participant age (years), No.

Study No. of centres, Country, Timing of Male/Female, Inclusion of
Publication design Setting, Funding Treatment intervention smokers
Anderson et al. (2014) RCT Single centre, USA, ADM-bilaminar Delayed 49, NA, yes
University, sponsored
CTG-bilaminar Delayed 49, NA, yes
Baldi et al. (2020) RCT Multicentre, Italy, ADM-bilaminar At second stage 51.1, 3/9, yes
University, sponsored CTG-bilaminar At second stage 47.5,7/5, yes
No soft tissue At second stage 53.9,5/7, yes
augmentation
Bianchi and RCT Single centre, Italy, CTG-bilaminar At implant placement 45.4, 58/58, yes
Sanfilippo, (2004) University, NA No soft tissue NA
augmentation
Cairo et al., (2017) RCT Single centre, Italy, XCM-bilaminar At second stage 50.3, 10/20, yes
University, sponsored
CTG-bilaminar At second stage 48.3. 6/24, yes
De Bruyckere RCT Single centre, Belgium, CTG-bilaminar At implant placement 48, 12/9, no
et al., (2020) University,
self-supported
Fenner et al., (2016) Non-RCT  Single centre, Switzerland, CTG-bilaminar NA 48, NA, yes
University, No soft tissue NA
self-supported augmentation
Froum et al., (2015) RCT Single centre, USA, XCM-bilaminar At implant placement  NA, NA, yes
University, sponsored
No soft tissue NA NA, NA, yes
augmentation
Huber et al., (2018) RCT Single centre, Switzerland, CTG-bilaminar NA 43.4,4/6, yes
University, sponsored
XCM-bilaminar NA 44.1,3/7,n0
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Follow
up time
(months)

3,6

3,6

12-108

3,6

3,6

12

86.4

12

12

Patients
(n),
Implants

(n)
6,6

7,7

12,12
12,12
12,12

96, 96
20, 20

30, 30

30,30

21,21

14,14
12,12

17,17

14,14

10, 10

10, 10

Morbidity (VAS)
(mean + SD)

93.4 (2 weeks)
40 (6 weeks)
36.6 (3 months)

88.6 (2 weeks)
0 (6 weeks)
0 (3 months)

NA

NA
NA

13+ 10

37+ 15

30.8 + 11.5 (day1)
17.7 + 10.6 (day3)

5.7 + 2.1 (day7)
4.9 + 1.3 (day14)

NA
NA

12.1 +20.3

(1-2 weeks)
09+1.5

(4 weeks)
0.7 +0.7

(8 weeks)
0.8+0.9

(3 months)

55+79

(1-2 weeks)
22+38

(4 weeks)
3.3 + 6 (8 weeks)

2 + 3.2 (3 months)

NA

NA

SAT (mean + SD)

NSSD between
groups

VAS 92.1 + 8.3
VAS 97.5 + 4.1
VAS 92.5 + 8.6

NA
NA

VAS
95+ 5

VAS
91+ 9

97

VAS
977 +5

VAS
96.7 +4.9

NA

NA

EST (mean + SD)

NSSD between
groups and NSSD
change from
baseline to the
last recall

VAS 92.1 + 8.3
VAS 94.1 + 4.9
VAS 929 +7

Higher for CTG group

VAS
90+ 8

VAS
90+ 9

VAS
87 +15

NA
NA

NA

NA

NA

NA
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Quality of life

Slight reduction but
NSSD between
the two groups
(Questionnaire)

Slight increase but NSSD
between the two
groups

NA

NA
NA

NA

NA

From an overall OHIP-14
of 28.76 + 8.95 to
15.71 + 2.31 1 years
after the treatment

NA
NA

NA

NA

Change from baseline to
1year0.5+1.6
(OHIP-14)

Change from baseline to
lyear1+2.6
(OHIP-14)

Other PROMS assessed

Painkillers intake in the
first 2 weeks (greater
use in the CTG group
but NSSD)

NA

NA

Hardship of the surgery,
pain during the
surgery, painkillers
intake after 1 week,
number of days
with discomfort,
complications and
presence of oedema

Painkillers intake,
presence of oedema,
haematoma,
painkillers, bleeding
and willingness to
retreatment

NA

NA

NA

(Continues)
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TABLE 1 (Continued)

Study

Publication design

Hutton et al., (2018) RCT

Lorenzo et al., (2012) RCT

Roccuzzo et al., (2019) Non-RCT

Roccuzzo et al., (2016) Non-RCT

Schallhorn Non-RCT
et al., (2015)

Thoma et al., (2016) RCT

Thoma et al. (2020) RCT

Vellis et al., (2019) RCT

Wiesner et al., (2010) RCT

Zucchelli et al., (2013) Non-RCT

Zucchelli et al. (2018) Non-RCT

No. of centres, Country,
Setting, Funding

Single centre, USA,
University, sponsored

Single centre, Spain,
University, supported

Single centre, Italy, Private
Practice, self-supported

Single centre, Italy, Private
Practice, self-supported

Multicentre, USA,
University, sponsored

Single centre, Switzerland,
University, sponsored

Single centre, Switzerland,
University, sponsored

Single centre, USA, Private
practice, sponsored

Single centre, Austria,
Private practice, NA

Single centre, Italy,
University,
self-supported

Single centre, Italy,
University,
self-supported

Treatment

ADM-bilaminar

CTG-bilaminar

CTG-APF
XCM-APF

CTG

FGG-APF

No soft tissue
augmentation
(implants with
KM)

No soft tissue
augmentation
(implants
without KM)

XCM-bilaminar

CTG-bilaminar

XCM-bilaminar

CTG-bilaminar

XCM-bilaminar

XCM-APF
FGG-APF
CTG

No soft tissue
augmentation

CTG-bilaminar

CTG-bilaminar

Timing of
intervention

At implant placement

At implant placement

Delayed
Delayed

Delayed

Delayed
NA

NA

At second stage

NA

NA

NA

NA

Delayed
Delayed

At implant placement

NA

Delayed

Delayed

Participant age (years), No.
Male/Female, Inclusion of
smokers

59.7, 6/4, no

51.2,5/5,no

63, 3/8, yes
62.2/8, yes

53.1, 2/11, yes

52.4,52/76, yes

NA, NA, NA

42.7,4/6, yes

43.8, 3/7, yes

43.4,NA, yes

44.1, NA, no

NA, NA, yes
NA, NA, yes
39,3/7,n0

39, 3/7,no

NA, 6/14, yes

NA, NA, yes

Abbreviations: ADM: acellular dermal matrix. APF: apically positioned flap. CTG: connective tissue graft. EST: aesthetic evaluation of the treatment.
FGG: free gingival graft. KM: keratinized mucosa. NA: not available. NSSD: not statistically significant. OHIP-14: Oral Health Impact Profile. RCT:
randomized controlled trial. SAT: satisfaction of the treatment. VAS: visual analogue scale (from 0 to 100). XCM: xenogeneic collagen matrix.

*SSD better compared to the other treatment group.
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Patients
Follow (n),
up time Implants

(months) (n)

4 10, 10
4 10, 10
3,6 11,11
3,6 11,11
60 13,13
120 NA, 11
NA, 63
NA, 24
6 30, 35
3 10, 10
3 10, 10
36 9,9
36 7,7
3,6 30, 30
3,6 30, 30
12 10, 10
12 10, 10
12 20, 20
60 19,19

Morbidity (VAS)
(mean + SD)

101+7.8

(2 weeks)
4.40 +4.25

(4 weeks)
4.5 + 8 (8 weeks)

23.6 +24.7
(2 weeks)
10.4 + 16.5
(4 weeks)
9.7+15.5
(8 weeks)

<30
<30

NA

NA
NA

NA

NA

Slightly higher
than XCM but
NSSD

Slightly lower
than XCM but
NSSD

NA

NA

19 + 26
29.7 + 29
NA

NA

NA

NA

SAT (mean + SD)

VAS
94.8 +7.31

VAS
98.3+2.26

NA
NA

NA

NA
NA

NA

VAS
90 + 20

NA

NA

NA

NA
NA

10/10 patients
satisfied

9/10 patients
satisfied

NA

NA

EST (mean + SD)
NA

NA

NA
NA

VAS
95+8

NA
NA

NA

NA

NA

NA

NA
NA

NA
NA

6 pts preferred the
aesthetics of the
CTG sites, 4 no
preference

(VAS not used)

VAS
87.55 + 10.2

VAS
89.5+91
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Quality of life
NA

NA

NA
NA

NA

NA
NA

NA

NA

Baseline 5.2 + 6.1
Follow up 4.4 + 5.6
(OHIP-14)

Baseline 5.6 + 9.5
Follow up 4.6 + 5.9
(OHIP-14)

0+0
(OHIP-14) "

1+13
(OHIP-14)

NA
NA
NA

NA

NA

NA

Other PROMS assessed
NA

NA

Painkillers intake (NSSD
between the two
groups)

NA

Soreness/discomfort
referred during oral
hygiene procedures

NA

Painkillers intake (NSSD
between the two
groups)

NA

NA
NA

Willingness to
retreatment

NA

NA
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(out of 100) for XCM and FGG, respectively (Vellis et al., 2019), while
Lorenzo et al. reported that the average VAS was <30 (of 100) in
both the CTG and XCM groups (Lorenzo et al., 2012).

In the first two post-operative weeks, only one study found
a higher patient morbidity for CTG compared to a graft substi-
tute (XCM) (37 + 15 vs. 13 + 10 VAS value, respectively) (Cairo
et al., 2017), while five trials did not find a significant differences
between CTG and graft substitutes (XCM or ADM) (Anderson
et al., 2014; Hutton et al., 2018; Lorenzo et al., 2012; Thoma
et al., 2016; Vellis et al., 2019). Froum and co-workers showed that
patients allocated in the XCM group reported similar discomfort
compared to patients who did not received soft tissue augmentation
(Froum et al., 2015).

Interestingly, Anderson and co-workers observed that patients in
the CTG group did not report pain after the second week, while pa-
tients who received ADM described pain also at week 6 (mean VAS
40) and 3 months (mean VAS 36.6). Although these data showed a
clinical impact, statistical differences were not found between the
two groups (Anderson et al., 2014). On the other hand, Hutton et al.
did not observe significant differences in perceived discomfort be-
tween ADM and CTG at 2, 4, 8 and 16 weeks (Hutton et al., 2018).

3.6 | Painkillers intake

Four studies reported painkillers intake (Anderson et al., 2014; Cairo
et al.,, 2017; Lorenzo et al., 2012; Thoma et al., 2016). Among the
studies performing a bilaminar approach, Cairo et al. showed that
CTG was associated with significantly higher painkillers consump-
tion compared to XCM (3.9 + 0.7 vs. 2.2 + 0.8 ibuprofen 600 mg
tablets respectively) (Cairo et al., 2017), while Thoma et al. did not
find significant difference between painkillers intake following CTG
or XCM, even though the pain medication consumption was (non-
significantly) higher in the CTG group (Thoma et al., 2016). Anderson
et al. reported a higher trend for painkillers use in the CTG group
compared to the ADM group, although this finding was not statisti-
cally significant (Anderson et al., 2014). Lastly, the only study report-
ing painkillers intake following apically positioned flap, either with
CTG or XCM, failed to find significant differences between the two
treatment groups (Lorenzo et al., 2012).

3.7 | Satisfaction

Patient satisfaction was assessed in six articles using VAS (Baldi
etal., 2020; Cairo et al., 2017; Fenner et al., 2016; Froum et al., 2015;
Hutton et al., 2018; Schallhorn et al., 2015) and in two studies using
questions and predetermined answers (Anderson et al., 2014;
Wiesner et al., 2010). Three RCTs did not observe a significant dif-
ference for patient satisfaction between ADM and CTG (Anderson
et al.,, 2014; Baldi et al., 2020; Hutton et al., 2018). In particular,
Hutton et al. reported a satisfaction of 98.3 + 2.26 and 94.8 + 7.31
for CTG and ADM respectively (Hutton et al., 2018). On the other

hand, Cairo et al. found significant superior VAS values for XCM
compared to CTG (95.5 + 5 vs. 91 + 9) (Cairo et al., 2017).

Two trials comparing grafted vs. non-grafted sites did not re-
port differences in terms of patient satisfaction (Froum et al., 2015;
Wiesner et al., 2010). Fenner et al. showed a mean value of 97 on
the VAS, without distinguishing between patients who received and
those who did not receive CTG (Fenner et al., 2016).

3.8 | Aesthetic evaluation

Nine articles investigated patient aesthetic evaluation (Anderson
et al., 2014; Baldi et al., 2020; Bianchi & Sanfilippo, 2004; Cairo
et al.,, 2017; De Bruyckere et al., 2020; Roccuzzo et al., 2019;
Wiesner et al., 2010; Zucchelli et al., 2013, 2018). Among the articles
that performed soft tissue augmentation primarily for increasing tis-
sue thickness (Baldi et al., 2020; Cairo et al., 2017; De Bruyckere
et al., 2020; Wiesner et al., 2010), the mean VAS value ranged
from 87 to 94.1 (Baldi et al., 2020; Cairo et al., 2017; De Bruyckere
etal., 2020). In a split-mouth design, Wiesner et al. observed that the
patients significantly preferred the aesthetic of the grafted (CTG)
site compared to the non-grafted site (Wiesner et al., 2010).

Three studies evaluated patient aesthetic evaluation following
the treatment of peri-implant soft tissue dehiscences/deficiencies
(PSTDs). While Anderson et al. failed to detect a significant change
from baseline to 6-month post-op or even significant differences be-
tween the two groups (CTG and ADM), Roccuzzo et al. and Zucchelli
et al. showed a significant improvement following the treatment of
PSTDs with CTG (Roccuzzo et al., 2019; Zucchelli et al., 2013, 2018).
In particular, Zucchelli et al. reported a patient aesthetic evaluation
of 29.5 + 13.2 at baseline, that became 89.5 + 0.91 at the 5-year
follow up (Zucchelli et al., 2018).

Bianchi and Sanfilippo stated that a good aesthetic assessment
was reported by patients who received immediate implant with
or without CTG, with better results for the CTG group (Bianchi
& Sanfilippo, 2004). However, the method used for assessing the
patient-reported aesthetic evaluation and its score were not de-
scribed in the article (Bianchi & Sanfilippo, 2004).

3.9 | Quality of life
The assessment of the impact of the treatment on patient's qual-
ity of life was reported in five articles (Anderson et al., 2014; De
Bruyckere et al., 2020; Huber et al., 2018; Thoma et al., 2016, 2020),
with three of them referring to the same cohort of patients (Huber
et al., 2018; Thoma et al., 2016, 2020). Four trials used the Oral
Health Impact Profile (OHIP-14) (De Bruyckere et al., 2020; Huber
et al., 2018; Thoma et al., 2016, 2020), while one RCT evaluated the
quality of life based on a revised version of the Kiyak Post-Surgical
Patient Questionnaire (Kiyak et al., 1984).

Thoma et al. showed similar results between CTG and XCM at
suture removal and at the 3-month follow up. They also observed
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that at suture removal, median overall scores for CTG were higher
(although not statistically significant) than for XCM. The authors
highlighted that there was a trend for more physical pain and so-
cial disability for CTG compared to XCM within the first 7-10 days
(Thoma et al., 2016). At the 1-year follow up, no significant differ-
ences were observed between the two groups, with median over-
all OHIP scores of O at all time points and in both groups (Huber
et al., 2018). Interestingly, at the 3-year recall, the median overall
OHIP scores for the CTG group remained O, while a median over-
all score of 1 + 1.3 was found in the XCM group, with this differ-
ence being statistically significant (Thoma et al., 2020). The authors
stated that this finding was surprising since the tissues in the “out-
lier” patient were healthy and no complications occurred. They also
specified that the patient reported that the scores were due to per-
sonal issues and not the treatment (Thoma et al., 2020).

When evaluating the effect of CTG to re-establish buccal con-
vexity at the time of implant placement, De Bruyckere et al. found
an improvement in all the investigated OHIP-14 domains between
baseline and the 1-year recall (De Bruyckere et al., 2020).

Anderson et al. reported a slight reduction in the quality-of-life
index for the CTG group over time, while a slight increase was ob-
served in the ADM group. However, no significant differences were
found between groups (Anderson et al., 2014).

3.10 | Other PROMs assessed

Cairo et al. evaluated the number of days with discomfort between
XCM and CTG, showing that subjects allocated in the XCM group
experienced a significant lower number of uncomfortable days com-
pared to the CTG group (1.2 + 0.7 vs. 2.4 + 0.7 days respectively) (Cairo
et al., 2017). They also evaluated post-operative soft tissue complica-
tions, such as oedema and bleeding. After 2 weeks, the only signifi-

cant difference was related to the number of sites with oedema in the

Autogenous vs. Substitutes

Favors c bl Favors
omprable <
PROM autogenous P substitutes
Hardship of the surgery (VAS) Cairo et al. 2017
. » Anderson 2014*; Hutton 2018; .
Post-operative morbidity (VAS) Lorenzo 2012, Thoma 2016%; Vellis 2019** Cairo et al. 2017
Numbers of day with discomfort Cairo etal. 2017
— Anderson 2014% Lorenzo 2012; .
Painkillers intake Thoms 2016° Cairo etal. 2017
Post-operative complications Cairo etal. 2017
Anderson 2014%; Huber 2018*;
" " " S
Quality of life Thoma 2020’ Thoma 2016*
Esthetics Baldi 2020%; Cairo 2017

Satisfaction Anderson 2014*; Hutton 2018 Cairo etal. 2017

FIGURE 2 Summary of the studies favoring autogenous grafts
or substitutes for the investigated patient-reported outcome
measures. * Study with a moderate risk of bias. ** Study with a high
risk of bias

CTG group compared to the XCM group (20 vs. 7 respectively) (Cairo
etal., 2017). Similarly, De Bruyckere et al. evaluated the self-assessment
of oedema, haematoma and post-operative bleeding by means of VASs
(De Bruyckere et al., 2020). The mean VAS on oedema was 32 at day
1, 22 at day 3 and 4 at day 7, with overall lower value compared to
the control group (guided bone regeneration). The mean VAS on hae-
matoma was 10 at day 3 and 1 at day 7. Ten per cent of the patients
reported post-operative bleeding. The willingness to undergo the treat-
ment again was 81% for patients who received CTG, with the remaining
subjects (19%) who answered “maybe” (De Bruyckere et al., 2020).

Wiesner et al. also investigated the willingness to undergo the
CTG augmentation again. One patient replied “definitely yes”, two
patients “yes”, two patients were “uncertain”, four subjects “no” and
one subject “absolutely no” (Wiesner et al., 2010).

Roccuzzo et al. assessed the presence of self-reported soreness/
discomfort during oral hygiene procedures, in terms of “yes” or “no”
(Roccuzzo et al., 2016). Interestingly, 42.9% of patients with implants
lacking keratinized mucosa reported discomfort during brushing,
while no patients in the implants with keratinized mucosa group
described soreness during oral hygiene procedures. In 11 patients
with implants lacking keratinized, a FGG was performed to facilitate
plague control. At the 10-year follow up, 9.1% patients who received
FGGs because of lack of peri-implant keratinized mucosa reported
soreness/discomfort during brushing (Roccuzzo et al., 2016).

Figure 2 summarizes the studies favouring autogenous grafts or

substitutes for the investigated patient-reported outcome measures.

3.11 | Funding

Among the 13 RCTs included, 10 were sponsored by the companies
manufacturing the investigated soft tissue graft substitute (Anderson
et al., 2014; Baldi et al., 2020; Cairo et al., 2017; Froum et al., 2015;
Huber et al., 2018; Hutton et al., 2018; Lorenzo et al., 2012; Thoma
et al., 2016, 2020; Vellis et al., 2019). The three trials assessing the
outcomes of ADM vs. CTG were sponsored (Anderson et al., 2014;
Baldi et al., 2020; Hutton et al., 2018), as well as the five studies
comparing XCM vs. CTG (Cairo et al., 2017; Huber et al., 2018;
Lorenzo et al., 2012; Thoma et al., 2016, 2020). The two RCTs com-
paring CTG vs. non-augmented sites were self-supported (Bianchi &
Sanfilippo, 2004; Wiesner et al., 2010). Among the non-RCTs, only
one study was sponsored (Schallhorn et al., 2015). Table 2 illustrates

the source of funding of the included articles.

4 | DISCUSSION

4.1 | Main findings
PROMs have become a crucial endpoint of clinical studies. The pre-
sent systematic review aimed at assessing PROMs following soft tis-

sue augmentation at implant sites. It has been advocated that one
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TABLE 2 Source of funding group per intervention and study design

Non-RCTs

RCTs

Self-sponsored

Sponsored

Self-sponsored

Sponsored

Treatments assessed

Anderson et al. (2014), Baldi et al. (2020),

ADM vs. CTG

Hutton et al. (2018)
Cairo et al. (2017), Huber et al. (2018),

STEFANINI ET AL.

XCM versus CTG/FGG

Lorenzo et al. (2012), Thoma

et al. (2016, 2020), Vellis et al. (2019)

Froum et al. (2015)

XCM versus non-grafted sites

XCM

Schallhorn et al. (2015)

Fenner et al. (2016), Roccuzzo et al. (2016)

Bianchi and Sanfilippo (2004), Wiesner

CTG/FGG versus non-grafted sites

et al. (2010)
De Bruyckere et al. (2020)*

Roccuzzo et al. (2019), Zucchelli et al. (2013,

CTG

2018)

Abbreviations: ADM, acellular dermal matrix; CTG, connective tissue graft; FGG, free gingival graft; RCT, randomized controlled trial; XCM, xenogeneic collagen matrix.

@RCT comparing CTG to guided bone regeneration.

of the main advantages of graft substitutes is the reduction in pa-
tient morbidity (McGuire et al., 2014; Tavelli, Barootchi, et al., 2019;
Tavelli, McGuire, et al., 2020; Tonetti et al., 2018). Interestingly,
we observed that only one study found a statistically significant
higher post-operative reported pain and painkillers intake for CTG
compared to XCM (Cairo et al., 2020). Other studies have reported
a trend towards higher morbidity and painkillers intake for autog-
enous grafts compared to XCM or ADM, however, without reaching
statistically significance (Anderson et al., 2014; Hutton et al., 2018;
Lorenzo et al.,, 2012; Thoma et al., 2016; Vellis et al., 2019). It can
be speculated that the lower patient morbidity associated with graft
substitutes is more prominent for multiple than single sites. Indeed,
ADM and XCM are largely used for the treatment of generalized
multiple gingival recessions, while their indication for single site
seems to be more limited in periodontal plastic surgery (Pietruska
et al,, 2019; Tavelli, Barootchi, et al., 2019; Tonetti et al., 2018).
However, the size of the harvested autogenous grafts, as well as the
dimensions of graft substitutes were not reported, and their influ-
ence on the surgical site on patient morbidity could not have been
explored.

In addition, it has also to be mentioned that several approaches
have been suggested for minimizing patient morbidity following
palatal harvesting (Tavelli et al., 2018; Tavelli, Ravida, et al., 2019;
Zucchelli et al., 2010) and this may have played a role for the PROMs.
On the other hand, the increased surgical time and the need for a
second surgical site that characterized autogenous grafts can af-
fect patient's perception of the procedure, with Cairo et al. who re-
ported a better perception of the surgery in patients treated with
XCM compared to CTG (Cairo et al., 2020). Interestingly, a recent
article showed that patients can remember the discomfort during
and following the soft tissue grafting procedure even after a decade
(Tavelli, Barootchi, Di Gianfilippo, et al., 2020).

To what extent perceived hardship of the surgery and patient
morbidity could affect the final treatment satisfaction is unknown.
While one trial found higher satisfaction for XCM compared to
CTG (Cairo et al., 2020), two studies did not observe significant
differences between ADM and CTG (Anderson et al., 2014; Hutton
et al., 2018). Interestingly, a similar satisfaction was also reported
between grafted and non-grafted sites (Froum et al., 2015; Wiesner
et al., 2010), leading to speculate that soft tissue augmentation at
implant sites may not contribute to patient's perception of the treat-
ment. Nevertheless, the benefits of soft tissue phenotype modifica-
tion on peri-implant health have been demonstrated and clinicians
should be aware that the rational for increasing mucosal thickness
or keratinized mucosa at implant sites is promoting lower plaque and
inflammatory indices, lower pocket depth and stable marginal bone
loss over time (Tavelli, Barootchi, Avila-Ortiz, et al., 2020; Thoma
et al., 2018), rather than patient satisfaction.

On the other hand, Wiesner and co-workers observed a signifi-
cantly higher preference towards the aesthetic outcomes of grafted
(CTG) vs. non-grafted sites (Wiesner et al., 2010). Similarly, patients
receiving immediate implants, with or without CTG, indicated better
aesthetic outcomes for grafted sites (Bianchi & Sanfilippo, 2004).
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Using a subjective method, Hosseini et al. demonstrated that im-
plant sites that received CTG showed a better mucosal colour match
with adjacent sites compared to non-grafted implants (Hosseini
et al., 2020). This is probably due to the fact that thin soft tissue
phenotype is more prone to discoloration due to the abutment or
implant components (Jung et al., 2007; Lops et al., 2017; Thoma,
Muhlemann, et al., 2014). CTG, CM and ADM have been found effec-
tive in increasing mucosal thickness (Tavelli, Barootchi, Avila-Ortiz,
et al., 2020), with results stable over time (Hosseini et al., 2020;
Thoma et al., 2020). The increased mucosal thickness and colour
match with the adjacent sites may have been one of the reasons for
the higher aesthetic outcomes reported for grafted vs. non-grafted
sites.

PSTDs are conditions that can negatively affect aesthetics
and patient perception of implant therapy (Mazzotti et al. 2018;
Stefanini et al., 2020; Zucchelli et al., 2019). Therefore, it is not sur-
prising that questionnaires assessing aesthetic outcomes are often
used for the treatment of PSTDs. Anderson et al. did not observe
significant improvement in the patient-reported aesthetics from
baseline to 6 months (Anderson et al., 2014), which is probably due
to the limited mean dehiscence coverage obtained. On the other
hand, Zucchelli et al. described a pre-operative aesthetic evaluation
of 29.5 on a 1-100 VAS, with a significant improvement at 1 and
5 years after PSTD treatment with CTG (mean VAS 87.5 and 89.5
respectively) (Zucchelli et al., 2013, 2018). The authors advocated
that the use of CTGs obtained from the de-epithelialization of FGGs
may be one of the reasons for the significant increase in keratinized
tissue width and soft tissue thickness from the 1- to 5-year follow
up (Zucchelli et al., 2018), which may have also contributed to the
slight improvement in the patient-reported aesthetics. The differ-
ences among the CTG harvesting technique (sub-epithelial vs. free
gingival graft), the surgical approach (traditional CAF vs. combined
surgical-prosthetic approach) and the amount of mean dehiscence
coverage (40% vs. 96%-99%) may explain the discrepancy in the
effect of PSTD treatment observed in the studies of Anderson et al.
and Zucchelli et al. respectively (Anderson et al., 2014; Zucchelli
etal, 2013, 2018).

5 | LIMITATIONS

Despite this being the first attempt in the literature to systematically
evaluate PROMs following soft tissue augmentation at implant sites,
a limited number of articles with the predetermined inclusion criteria
was available.

In addition, readers have to bear in mind that several of the in-
cluded studies were sponsored. In particular, all the RCTs investi-
gating the outcomes of graft substitutes compared to autogenous
grafts or non-grafted sites declared funding from the companies
manufacturing the graft substitutes. On the other hand, RCTs and
non-RCTs evaluating PROMs after soft tissue augmentation with
autogenous grafts only were self-supported. Furthermore, several
studies were considered to have moderate or high risk of bias.

Additionally, the heterogeneity observed in the treatment arms,
outcomes of interest and method of assessing PROMs prevented
from performing a statistical analysis. Lastly, although a thorough
search strategy was employed, it may still be possible that some rel-
evant literature was not identified in the search process.

6 | RECOMMENDATION FOR FUTURE
RESEARCH

Given the importance of incorporating PROMs in clinical studies,
the present review can provide recommendations for future stud-
ies. Questionnaires including dichotomous questions and 1-10 VASs
are advocated to evaluate PROMs. VAS represents a valid tool for
capturing patient perception of the treatment, allowing also the
comparison of the outcomes of interest among different studies.
Similarly, the use of OHIP-14 has also been suggested to measure
the impact of the treatment on quality of life (Slade, 1997), with sev-
eral recent trials that have incorporated this questionnaire in perio-
dontal and peri-implant plastic surgeries (De Bruyckere et al., 2020;
Huber et al., 2018; Thoma et al., 2020; Tonetti et al., 2018).

For further uniformity and standardization of subjective
patients-reported outcomes with specific to soft tissue procedures,
we recommend using questionnaire depicted in Figure 3. Aesthetic
is evaluated prior to the surgical procedure and at the last follow up
(at least 6 months) using a 1-10 VAS. Post-operative pain is evalu-
ated in the first 10 days after the surgical procedure using a 1-10
VAS. Presence of swelling, bruising/haematoma and the number of
days with swelling are also assessed. The number of days for recov-
ery is defined as the days with post-operative pain >0. At the last
follow-up visit (at least 6 months), aesthetics is evaluated both using
a 1-10 VAS and also asking the patient the following question: “How
much do you think that your aesthetics has improved compared to
baseline?” Lastly, treatment satisfaction and quality of life are as-
sessed using a 1-10 VAS. The proposed recommended methods for
assessment of soft tissue grafting procedures-related subjective
outcomes measures can be utilized alone or in combination with the
OHIP-14 questionnaire.

Based on the available evidence, the following conclusions can

be drawn:

1. PROMs represent a crucial endpoint of clinical studies evalu-
ating the outcomes of soft tissue grafts at implant sites and
can be captured with questionnaires including dichotomous or
open questions, VAS or OHIP-14.

2. Most of the studies did not find significant differences in terms of
patient morbidity and painkillers between autogenous grafts and
XCM/ADM. Nevertheless, a trend towards lower post-operative
discomfort was observed for graft substitutes.

3. High scores for patient satisfaction and aesthetic evaluation were
observed in all the interventions. Weak evidence suggests that
CTG-treated sites may be rated by patients with higher aesthetic
outcomes compared to non-grafted sites.
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Recommended methods for assessment of soft tissue grafting
procedures-related subjective outcomes measures

Prior to the surgical procedure

Aesthetics } : |
0 (min) 5 10 (max)
During the first 10 post-operative days Swelling
Post-operative pain Day1 | 1 |
0 (min) 3 10 (hax) |Y:]es NDO
Day 2 }_ } | D \:‘
0 (min) 5 0 Ve No
Day3 | - | D D
0 (min) 5 10 (max)  Yes No
Day4 | | | D ‘:l
0 (min) 5 10(max)  Yes No
Day5 | } | |:| D
0 (min) 5 10 (max)  Yes No
s |- : 00
0 (min) 5 10(max)  Yes No
Day 7 | % I
0 (min) 5 10 (max) Yes No
Day8 | I | OO
0 (min) E 0 Ve No
Day9 | } | o0
0 (min) o 10 (max)  Yes No
oo | | OO
0 (min) 5 10(max) Yes No
Presence of Bruising/Hematoma (day 1-5) \:‘ I:‘ Number of days for recovery:

es No Number of days with swelling:

Presence of Bruising/Hematoma (day 6-10) D |:|
Yes No
At the last follow-up visit (minimum 6 months)

Aesthetics | f {
0 5 10

Aesthetic improvement How much do you think that your aesthetics has improved compared to baseline?
— 1 |
0 ol 10

Itlooks worse  Notatall Ideal aesthetic result
Treatment satisfacti } } |
5
Not satisfied all Yes, but I may not under me
the same proc procedure again, if indicated
Quality of life Has the treatment improved your quality of life in any way?

1 | | |
I T T 1

5

-1 0
No,itis worse  Notatall Maximum improvement

FIGURE 3 Recommended methods for assessment of soft tissue
grafting procedures-related subjective outcomes measures

4. Limited evidence supported the observation that soft tissue graft-
ing at implant sites has a positive impact on oral health-related
quality of life

5. Further studies investigating peri-implant soft tissue augmenta-
tion incorporating PROMs are needed to validate these findings

and to further compare different graft materials.
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