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Abstract

Background: Nowadays, due to the esthetic and social demands of patients, conventional staged protocols seem
to be increasingly replaced by faster, one-step protocols. The purpose of the present systematic review is to assess
the peri-implant soft tissue changes after immediate implant placement and provisionalization (IIPP) comparing
patients treated with or without a sub-epithelial connective tissue graft (SCTG) when replacing a single tooth in the
esthetic region.

Methods: The present systematic review was written following the PRISMA checklist. Immediate implants placed
with a connective tissue graft and without one were compared. The researched primary outcomes were the mid-
buccal mucosa level (MBML) facial soft tissue thickness (FSTT) and marginal bone loss (MBL). The weighted mean
differences (WMD) were estimated for all three outcomes.

Results: The change in the mid-buccal mucosa level in the intervention group was significantly higher (WMD 0.54;
95% Cl 0.33-0.75), with no indication of heterogeneity (I? = 16%). The facial soft tissue thickness increased
significantly in the intervention group (WMD 0.79; 95% Cl 0.37-1.22). The marginal bone loss was significantly
higher in the control group (WMD 0.13; 95% CI 0.07-0.18), with no indication of heterogeneity (17 = 0%).

Conclusions: The results of the meta-analyses showed a statistically significant reduced change of the marginal
bone loss and vestibular recession, as well as higher soft tissue thickness, when a graft was used. The included
studies had a short observation time; therefore, studies with longer follow-ups are needed to confirm these
findings.
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Background

Nowadays, due to the esthetic and social demands of pa-
tients, conventional staged protocols seem to be increas-
ingly replaced by faster, one-step surgical protocols [1—
3]. In implant surgery, immediate loading of the implant
also eliminates the need for second-stage surgery,
thereby reducing the patient’s discomfort [2]. Addition-
ally, the placement of a fixture and temporary restor-
ation on the same day of tooth extraction offers esthetic,
psychological, and functional advantages when com-
pared with the use of a provisional removable prosthesis.

In 1978, the protocol of placing implants immediately
upon tooth extraction was introduced into clinical prac-
tice [4] as an alternative to the standard surgical proto-
col, for which there is a waiting period of at least 3—-6
months [5]. This method has recently been classified as
type 1, or immediate implant placement, and is defined
as the placement of an implant at the same time as tooth
extraction [6], whereas immediate restoration has been
defined as any restoration placed within 48 h of implant
insertion, without any contact with the opposite denti-
tion in both centric and eccentric occlusions [7].

The concept of immediate implant placement and pro-
visionalization (IIPP) was introduced by Wohrle in 1998
[8] and has since been proven to be a predictable treat-
ment modality in ideal esthetic situations, with success
rates comparable to that of delayed implant placement
with delayed prosthetic loading procedures [9-11]. Un-
fortunately, it is necessary to clarify that that IIPP proto-
col, despite numerous advantages, such as reduced
number of dental appointments, shorter length of treat-
ment, and fewer surgical interventions [12], does not
preclude dimensional changes following tooth extrac-
tions, both in hard and soft tissues. These unavoidable
physiological events can negatively influence the esthetic
and functional outcomes of the entire treatment due to
the loss of buccal bone [13, 14], mucosal recession [15],
or ridge dimensional change [16, 17].

The scientific literature reports that less favorable pink
esthetics are not uncommon with immediate implant
placement [18—-20]. Systematic reviews and clinical stud-
ies investigating immediate implant placement and soft
tissue volume around implants recommend strict selec-
tion criteria, including a thick tissue biotype, which is as-
sociated with less mucosal recession compared to a thin
mucosa [21], and an intact buccal socket wall to reduce
the esthetic risk [18, 22-25]. Additionally, to limit the
effects of bone remodeling on the mid-buccal mucosa, it
was proposed that implants be placed at least 2 mm
from the internal buccal socket wall and to fill the im-
plant-socket gap with a bone graft [26, 27] or that a
sub-epithelial connective tissue graft (SCTG) be placed
during implant placement to thicken the soft tissue and
to obtain satisfactory esthetics [28, 29].
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Tissue augmentation procedures with a SCTG have
been proven successful for maintaining soft tissue vol-
ume and marginal level, and improve the soft tissue
thickness [29-31] preserving soft tissue levels when per-
formed in conjunction with implant placement [32—34].
These procedures have also been indicated to facilitate
oral hygiene, although the opinion of the scientific litera-
ture on this topic remains controversial [35].

However, there is no agreement on the advantages of
combining the immediate implant placement with soft
tissue grafting, because successful outcomes can be ob-
tained also without soft tissue grafting; furthermore,
there is a low level of evidence on the use of xenogenic
collagen matrix [16].

However, there is no agreement on the advantages of
combining the immediate implant placement with the
autogenous soft tissue graft, because successful out-
comes can be obtained also without soft tissue grafting;
furthermore, there is also a low level of evidence on the
use of xenogenic collagen matrix [36].

IIPP does not avoid loss of the buccal bone wall nor
mucosal recession or ridge dimensional changes [16, 17].

The purpose of the present systematic review is to as-
sess the peri-implant soft tissue changes (mid-buccal
mucosal level, facial soft tissue thickness, and marginal
bone loss) after IIPP comparing patients treated with or
without a sub-epithelial connective tissue graft when re-
placing a single tooth in the esthetic region.

Methods

This systematic review adhered to the Preferred Reporting
Item for Systematic Reviews and Meta-Analyses (PRIS
MA) statement (Moher et al. 2009) [34]. A protocol was
written before starting the systematic review and was reg-
istered at PROSPERO (University of York, Centre for Re-
views and Dissemination) with ID CRD42020181407.

Clinical question

The clinical question was proposed by following the Par-
ticipant, Intervention, Comparison, Outcome, Study de-
sign (PICOS) principle: “In systemically healthy patients
treated by means of single immediate implant placement
and provisionalization (participants), with (intervention)
or without (comparisons) a simultaneous soft tissue aug-
mentation procedure using a sub-epithelial connective
tissue graft, what are the clinical outcomes (primary out-
come: mid-buccal mucosal level; secondary outcomes:
facial soft tissue thickness and marginal bone loss) re-
ported by retrospective or prospective studies with at
least a 12-month follow-up (study design)?

Study selection
The review was restricted to publications in English or
Italian in peer-reviewed journals dealing with patients
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treated with a single IIPP with or without a soft tissue
augmentation procedure in the upper or lower jaw. Only
human studies with at least 12 months of follow-up were
selected. If articles were reported on case series, at least
10 consecutive cases had to be included. Clinical trials,
including randomized controlled trials, prospective and
retrospective cohort studies, and prospective and retro-
spective cases series, were included. The studies must
have reported at least 1 of the following outcomes, mea-
sured at baseline and after at least 12 months: mid-
buccal mucosal level (MBML), facial soft tissue thickness
(FSTT), marginal bone loss (MBL).

Search strategy

The search strategy included the analysis of electronic
databases followed by hand searches. A search for rele-
vant studies published in the English language from
January 1, 1966, to January 1, 2020, was performed on
four databases (MEDLINE, Web of Science, Cochrane
Library, Embase) on April 21, 2020, using a search strat-
egy adapted from an original search strategy created for
MEDLINE (Appendix 1).

The hand search was conducted to identify relevant
studies by screening the reference lists of all full-text ar-
ticles obtained. We also performed a manual search of
journals related to periodontics and implantology, in-
cluding the Journal of Dental Research, Journal of Clin-
ical Periodontology, Journal of Periodontology, and
International Journal of Periodontics & Restorative
Dentistry.

Study selection

Following the initial literature search, the titles and ab-
stracts were screened independently by two authors
(PDA and ER). Finally, the full text of all studies consid-
ered suitable for inclusion by one or both reviewers was
obtained to confirm each study’s eligibility based on
their fulfilling the inclusion criteria. Disagreements were
resolved by a discussion among the reviewers. Data were
independently extracted by the two reviewers and re-
corded in a sheet.

Quality assessment

The quality of the included studies was assessed using the
Cochrane risk of bias assessment tool for randomized
studies (RoB 2) following the recommendations included
in the Cochrane Handbook for Systematic Reviews of
Intervention 5.1.0 (i.e., methods of randomization and al-
location concealment, masking of examiners, complete-
ness of the follow-up, selective reporting, and other
sources of bias) [11]. Following this assessment, each
study was categorized according to the following criteria:
(1) low risk of bias (bias unlikely to have seriously altered
the data), (2) medium risk of bias (bias could have altered
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the data; there is some doubt about the correctness of the
results), and (3) high risk of bias (there is a serious risk
that the findings could have been altered; the strength of
the evidence is then seriously weakened). For observa-
tional studies, the Newcastle-Ottawa Scale (Appendix 2)
adapted by Chambrone et al. and Schepke et al. was used
[37, 38]. Each article was evaluated according to 11 meth-
odological quality criteria; 1 star (point) was awarded if an
article fulfilled a criterion. Studies with between 11 and 9
stars (approximately > 80% of criteria fulfilled) were con-
sidered high-quality; between 8 and 6 stars indicated
medium quality, while <6 stars indicated low quality.
Given the small number of studies for each outcome, pub-
lication bias was not investigated, following the recom-
mendations of Sterne and Ioannidis [39].

The assessments were performed by two examiners
(PFM, MGL). If disagreements occurred in the quality
assessment, a third investigator reviewed the study, and
a conclusion was reached through discussion.

Data extraction

The data were independently extracted from the in-
cluded studies by two authors (SDA, ST). The following
parameters were recorded for each study: (1) authors’
names, (2) year of publication, (3) study design, (4) sam-
ple size, (5) participants’ demographic information, (6)
implant diameter and type, (7) use of bone graft, (8) type
of soft tissue augmentation procedure performed, (9)
type of provisionalization, (10) protocol of immediate
implant positioning, (11) follow-up period, (12) MBML
at baseline and 12 months after the surgical procedure,
(13) FSTT at baseline and 12 months after the surgical
procedure, and (14) MBL at baseline and 12 months
after the surgical procedure.

Statistical analysis

The normality of the variable distribution was assessed
using the Shapiro—Wilk test and graphical methods such
as Q-Q plot and histogram. The primary outcomes
(MBML and FSTT) were calculated as the mean differ-
ence between the recorded values at baseline and at the
12-month follow-up. The secondary outcome (MBL)
was calculated as the mean difference between the values
recorded at the 12-month follow-up and at baseline. In
case of the presence of sub-groups in the same arm, the
estimates were combined to obtain an overall value ac-
cording to the Cochrane guidelines [40].

For each endpoint, the estimate of weighted mean dif-
ference (WMD) and its relative 95% confidence intervals
(CIs) was estimated by pooling the study-specific esti-
mates by random-effect models. These models provided
estimates adjusted for potential correlation within stud-
ies as well as heterogeneity between studies.
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Fig. 1 PRISMA flow diagram of the literature search and study selection
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Table 1 Characteristics of the included studies

Authors Acceptor site Donor site Number of patients/implants Study type
Runcharrasaeng Flapless Subperiosteal Palate 55 Prospective observational
Yoshino Flapless Palate 20 RCT
Subperiosteal
Migliorati Flapless Palate 47 RCT
Supraperiostealz
Noelken Flapless Palate 26 Retrospective observational
Supraperiosteal
Zuiderveld Flapless Tuberosity 60 RCT
Supraperiosteal
Frizzera Flapless Palate 16 RCT
Subperiosteal
De Angelis Flapless Palate 48 Retrospective observational

Supraperiosteal




Angelis et al. International Journal of Implant Dentistry (2021) 7:86

Page 5 of 10

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias
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| B owrisk ] someconcerns [l High risk l

Fig. 2 Bar plots of the distribution of the risk of bias judgments within each bias domain

Homogeneity across studies was verified with a test
based on Cochran’s Q statistic, which is distributed as
a chi-square with k-1 degrees of freedom, where k is
the number of studies. Higgins and Thompson’s I*
statistic, which ranges from 0 to 100%, was deter-
mined to quantify the percentage of total variation
across studies that was attributable to heterogeneity
rather than to chance. A threshold of I* < 50% was
considered an acceptable level of between-study het-
erogeneity. A forest plot was produced for each out-
come to represent the difference graphically.

All the statistical analyses were performed using R ver-
sion 4.0.2.

Results

The electronic search identified a total of 861 articles.
After removing duplicates, the titles and abstracts of 683
articles were analyzed, and based on this analysis, 83 ar-
ticles were selected for full-text evaluation. After remov-
ing 76 articles that did not meet the criteria, a total of
seven studies published between 2007 and 2021 were in-
cluded in this systematic review; the studies involved a
total of 272 patients (Fig. 1).

The main features of the studies included in the meta-
analysis are summarized in Table 1.

Four of the selected studies were randomized controlled
trials [41-44]; one was a prospective observational study
[45], while the remaining two were retrospective observa-
tional studies [46, 47] (Figs. 2 and 3). Of these studies,
only two [42, 44] recorded all primary and secondary out-
comes. Five studies recorded the MBML [41-44, 46] while
only four reported the FSTT [42, 44, 45, 47], and four pre-
sented the MBL data [41-44].

All surgeries were performed under local anesthesia
using a flapless approach, a non-traumatic extraction
technique, and debridement of the alveolus. All studies
included in the meta-analyses used bone-level implants
placed leaving a buccal gap from the bone wall. The im-
plant diameters were 3.3—5 mm.

Autogenous bone [46], a combination of autogenous
bone mixed with bone xenograft [43], bone xenograft
alone [41, 42, 47] bone xenograft with collagen membrane
[44], or a mixture of allograft and xenograft [45] were used
to fill the buccal gap. The implants were placed 4 mm ap-
ical to the facial gingival margin in one study [44], 3 mm
apical in three studies [41, 43, 47],, and were placed 2 mm
apical in another study [45].

Two studies did not mention how the implants were
positioned in the post-extraction sockets.****

For the soft tissue augmentation, five of the studies
used an SCTG previously obtained from the palate of
the patient [41, 42, 45, 46] or from the maxillary tuber-
osity [43], while two studies [44, 47] divided the experi-
mental group into two sub-groups: one was treated with
a SCTG, while the other was treated with a connective
matrix. The SCTG was placed on the buccal side supra-
periosteal in three studies [42, 43, 46, 47] and subperios-
teal in the other three studies [41, 44, 45].

The provisional restorations were designed to be
screw-retained in three studies [43, 44, 47] while one
study used a cement-retained design [41] and two uti-
lized both [44, 46] according to the implant position.
One study provided no information on the design of the
provisional restoration [45]. The provisional restoration
was maintained for 6 months in two studies [41, 44] and
for 3 months in four studies [42, 43, 46, 47].

Risk of bias domains
[ b2 | b3 | b4 ]

D1 D5 |Overa
a0 © © O O @
suomzs @ ® © ® O O
=1
mae @ ©® © © ® O
e O ® ® ® O O
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D1: Bias arising from the randomization process. .
D2: Bias due to deviations from intended intervention. @ rion
D3: Bias due to missing outcome data. B Some concems
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result. . Low

Fig. 3 Traffic light plots for each individual result
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Table 2 Clinical and radiographical outcomes of the included studies

Authors MBML control MBML test FSTT control FSTT test MBL control MBL test
Runcharraseng / / 032 +036 143 £ 0.59

Yoshino 0.70 £ 048 025 + 035 / / -0.14£053 -001 £027
Migliorati 037 £ 068 0.05 + 046 -0.10+ 071 070+ 10 —-0.136 £ 0.107 0.001 + 0.092
Noelken 1.00 £ 092 200+ 0.72 / / / /

Zuiderveld 050 + 1.10 0.10 £ 0.80 / / / /

Frizzera 072 £ 057 0.04 £ 030 111 £ 063 206 + 068 —035 + 369 —055+ 351
De Angelis / / 021 £ 030 0.58 = 045 / /

After the temporary phase, three studies used a cus-
tomized zirconia abutment for a cement-retained crown
[41, 44, 46], while two studies used a screw-retained or a
cement-retained crown on a customized zirconia abut-
ment, depending on the location of the access hole [43,
47] and two studies provided no information on the de-
sign of the definitive restoration [42, 45].

A variety of methods were used to measure the soft
tissue outcomes, including standardized photographs
[43, 44], direct clinical measurements on the patient [45,
46] standardized measurements of the dental casts [41],
and standardized photographs of the dental casts [42].
Only one study [43] reported a case of implant loss in
both the test and control groups, while all other studies
included in the meta-analysis reported a survival rate of
100%.

Table 2 summarizes the outcomes of each study and
the details on site and implant characteristics and meas-
uring techniques.

Risk of bias

Regarding the randomization protocol, all trials re-
ported some level of bias: Frizzera et al., Yoshino
et al., and Migliorati et al. did not properly report the
procedures that allowed them to randomize the en-
listed patients properly but merely stated that the
sample had been randomized [41, 42, 44]. Therefore,
they were defined to be at high risk of bias.

Zuiderveld et al. reported that they adopted the sealed,
opaque envelope method of randomizing patients, but
no information was added on how the randomization
lists were managed, and if those lists were hidden from
the operators in charge of enrollment [43]. Therefore,
we believe it to be at medium risk of bias.

In all but one study [41], the clinical assessors were
blinded to the allocation of patients.

With respect to the selection of the reported result,
only Frizzera et al. followed a pre-described plan of ana-
lysis [44] while for the other studies, the same plan was
not available and could not be obtained: given that, they
were deemed to be at medium risk of bias.

The non-randomized studies were evaluated with
the Newcastle-Ottawa Scale; the three studies [45-47]
were deemed medium-quality, having received either
7 or 8 stars (Fig. 4); the main risk of bias stemmed
from the absence of proper blinding of assessors, and
both studies also did not account for the confounding
factors that, given the design of both studies, could
have been present.

Runcharrassaeng et al 2012
Noelken et al 2018|
De Angelis et al 2021

Sample size calculation

Representativeness of the
population included

Clear definition of the protocols
followed

Calibration of the assessor

Description of clear
inclusion/exclusion criteria

Comparability of patients on the
basis of the study design

Management of potential
confounders

Assessment of Outcome

Appropriate protocol of data
collection

Appropriateness of statistical
analysis

Unit of analysis reported in the
statistical analysis

8 7 7

Total

Fig. 4 Evaluation of observational studies using the adapted
Newcastle-Ottawa Scale

- J
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Table 3 Meta-analyses results for different outcomes

Endpoint Estimate 95% Cl p-value Tau? Q statistic p-value Q 12
MBML 0.54 0.33-0.75 <0.001 0.01 473 032 16.79%
FSTT 0.79 0.37-1.22 <0.001 0.15 16.33 0.53 82%
MBL 0.13 0.07-0.18 <0.001 0.00 1.18 0.76 0.00%

Synthesis of results

All outcome variables were not normally distributed.
The results of WMD estimates are presented in Table 3.
There was low heterogeneity in all three research
outcomes.

For the MBML, 5 studies were included in the analysis;
the MBML in the intervention group was significantly
higher on average than that in the control group (WMD
0.54; 95% CI 0.33-0.75; p-value < 0.001), with no indica-
tion of heterogeneity (I> = 16%), indicating a higher
amount of mucosal recession in the control group than in
the intervention group (Fig. 5).

For the FSTT, 4 studies were included in the analysis;
the FSTT increased notably in the intervention group, and
this increase was significantly higher on average than that
in the control group (WMD 0.79; 95% CI 0.37-1.22; p-
value < 0.001), indicating that a thicker and more esthetic-
ally pleasant soft tissue can be obtained by inserting a
SCTG at the time of implant positioning (Fig. 6).

For the MBL, 4 studies were included in the analysis;
the MBL was significantly higher in the control group
than in the intervention group (WMD 0.13; 95% CI
0.07-0.18; p-value < 0.001), with no indication of hetero-
geneity (I*> = 0%), indicating a higher risk for bone re-
sorption in the control group than in the intervention
group (Fig. 7).

Discussion
In the present review, we analyzed and compared the use
of single IIPP with or without simultaneous soft tissue
augmentation. Soft tissue augmentation procedures are
aimed at reducing the risk of peri-implant recessions after
immediate implant placement in the esthetic zone [29].
The results of the meta-analyses showed a statistically
significant difference for all parameters investigated, out-
lining better results for the peri-implant marginal

recession and marginal bone loss, as well as higher soft
tissue thickness, when sub-epithelial connective tissue
graft was used.

Among the clinical parameters to be considered before
assessing the success of the implant placement are the soft
tissue outcomes such as the mid-buccal marginal level of
the peri-implant mucosa, the facial soft tissue thickness,
the papilla height, and embrasure fill [22]. Due to the strict
inclusion criteria of the present review, only a limited
number of studies were selected for each clinical param-
eter. The studies included had homogenous patient inclu-
sion criteria, which were similar. Nevertheless, several
clinical parameters were not reported or assessed in the
included studies, such as soft tissue phenotype, volume of
the papilla, and keratinized tissue width. The results of the
present meta-analysis indicate that the use of an SCTG
guarantees a statistically significant increase in the stability
of the mid-buccal marginal level, with a WMD of 0.55
mm at the 12-month follow-up. These results are in
agreement with the systematic review by Lee et al. [29]

In the literature, the absence of a vestibular bone plate
and the presence of a thin soft tissue phenotype are con-
sidered risk factors for the recession of peri-implant tis-
sues [48]. Among the included studies here, only three
reported the preoperative soft tissue phenotype [41-43].
The use of an SCTG can be required in particular in pa-
tients with a thin periodontal phenotype, which is usu-
ally associated with a thin buccal bone and which in the
postoperative phase undergoes greater bone resorption
and soft tissue contraction [48]. Yoshino et al. reported
that facial level changes observed in the control group
(treated without the SCTG) (0.7 mm) were more pro-
nounced than those seen in the test group (treated with
the SCTG) (0.25 mm) [41].

Further, Migliorati et al. showed similar values in their
RCT, with a mean recession from the initial highness of

Experimental Control

Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year

Mean Difference
IV, Random, 95% CI

indicates no difference)

Test for overall effect: Z = 4.96 (P < 0.00001)

Yoshino et al 2014 025 035 10 -07 048 10 26.6% 0.45[0.08, 0.82] 2014 —=—
Migliorati etal 2015 -0.05 0.46 24 -0.37 0.68 23 31.0% 0.32[-0.01, 0.65] 2015 =
Noelken et al 2017 2 072 13 1092 13 104% 1.00[0.36, 1.64] 2017 —_—
Frizzera et al 2018 0.04 04 8 072 057 8 16.9% 0.76 [0.28, 1.24] 2018 —
Zuiderveld etal 2021 0.07 085 30 -0.52 1.16 30 15.1% 0.59[0.08, 1.10] 2021 ——
Total (95% CI) 85 84 100.0% 0.54 [0.33, 0.75] L 2
Heterogeneity: Tau? = 0.01; Chi? = 4.73, df = 4 (P = 0.32); I = 16% 2 1 ) +

Fig. 5 Forest plot for random-effects meta-analysis of mid-buccal mucosa level (MBML). Central squares of each horizontal line represent the
weighted mean difference (WMD) for each study. Horizontal lines indicate the range of the 95% Cls; vertical line indicates WMD = 0 (which

Favours [experimental] Favours [control]
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Experimental Control

Study or Subgroup Mean SD Total Mean

Runcharasseng et al 2012 143 0.59 31 0.32 0.36 24 424%
Migliorati et al 2015 0.7 1 24 -01 07 23 11.2%
Frizzera et al 2018 2.06 0.68 8 1.11 063 8 6.6%
De angelis et al 2021 0.58 0.45 16 021 03 18 39.9%
Total (95% Cl) 79 73 100.0%

Heterogeneity: Chi? = 16.33, df = 3 (P = 0.0010); I> = 82%
Test for overall effect: Z = 9.17 (P < 0.00001)

indicates no difference)
A\
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SD_Total Weight 1V, Fixed, 95% CI Year

IV, Fixed, 95% CI
1.11[0.86, 1.36] 2012 -
0.80[0.31, 1.29] 2015 —
0.95[0.31, 1.59] 2018 —_—
0.37[0.11, 0.63] 2021 —
0.77 [0.61, 0.93] <&

1 2

Fig. 6 Forest plot for random-effects meta-analysis of facial soft tissue thickness (FSTT). Central squares of each horizontal line represent the
weighted mean difference (WMD) for each study. Horizontal lines indicate the range of the 95% Cls; vertical line indicates WMD = 0 (which

Mean Difference

-2 -1 0 1
Favours [experimental] Favours [control]

02mm when a CTG was performed versus 0.71 mm
when no graft was used [42].

In the present study, the MBL value in the grafted
group was significantly higher on average than that in
the control group. This finding is in line with a recent
trial that reported statistically significant less MBL when
thick tissues or augmented thin tissues were compared
with non-augmented thin tissues [49].

The FSTT was measured in three studies, and a statis-
tically significant gain was observed in the groups
treated with SCTG, with a mean difference of 1.04 mm
[42, 44, 45].. This is a crucial parameter for peri-implant
marginal stability and also from an esthetic point of
view. In the anterior area, the primary goal is to recreate
a natural restoration, and this requires not only marginal
stability but also adequate thickness to maintain the pre-
operative soft tissue volume. Furthermore, the character-
istics of the soft tissue appear to be able to affect peri-
implant status health [50]. Although there is no consen-
sus in the scientific literature, some authors support the
concept that the lack of keratinized mucosa could
jeopardize the maintenance of soft tissue health around
dental implants [51].

Greater soft tissue thickness, in addition, can allow the
clinician to cover up the grayish shade of the titanium
and to obtain patient satisfaction [52].

However, it should be kept in mind that the use of an
SCTG could be also associated with the risk of surgical
and post-operative complications such as bleeding, swell-
ing, graft necrosis, and patient morbidity as reported by
Lee et al. [17] The use of a xenogeneic collagen matrix
could be a viable solution for immediate implant

placement to avoid these complications, even if the effi-
cacy of this approach still lacks scientific evidence [53].

The studies included in the present review all reported
a survival rate of 100%, with only Zuiderveld et al.
reporting a failure each in the SCTG-treated group and
the no-augmentation group [41-46]. These data outline
that there is no difference in terms of survival rate and
that osseointegration can be easily achieved and with
very high predictability in this challenging clinical condi-
tion. However, the success of implant rehabilitation is
based on the different parameters in the esthetic area.

One of the limitations of this systematic review is the
short-term results considered, which outlines the need
for long-term studies to show the differences after the
12-month follow-up between the immediate implants
placed with or without soft tissue augmentation. An-
other limitation is the heterogeneity in the methods used
to measure the soft tissue outcomes. Long-term ran-
domized controlled studies are required to confirm the
benefits of using SCTG and to clarify the clinical condi-
tions in which soft tissue augmentation for avoiding es-
thetic complications is advised.

Conclusions

The results of the meta-analyses showed a statistically
significant difference for all parameters analyzed, outlin-
ing less peri-implant marginal recession and marginal
bone loss, as well as higher soft tissue thickness, when
sub-epithelial connective tissue graft was used. Future
long-term interventional studies are needed to confirm
the above results.

Experimental Control

Yoshino et al 2014 -0.1 027 10 -0.14 053 10 22%

Migliorati et al 2015 0.001 0.092 24 -0.136 0.107 23 89.6%
Frizzera et al 2018 -0.55 3.51 8 -035 3.69 8  0.0%
Zuiderveld et al 2021 005 033 28 0.01 038 27 82%

Total (95% Cl) 70
Heterogeneity: Tau? = 0.00; Chi? = 1.18, df = 3 (P = 0.76); I = 0%
Test for overall effect: Z = 4.60 (P < 0.00001)

68 100.0%

no difference)
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Appendix 1
Search strategy

1. (Implant) OR (Implantology) OR (Dental implantation) OR (Implant
supported) OR (Implant-supported) OR (Preprosthetic)

2. (Graft) OR (Augmentation) OR (Connective) OR (Matrix) OR
(Biomaterials)

3. (Post extractive) OR (Immediate) OR (Immediately) OR (Socket)

4. (Provisional) OR (Immediate provisionalization) OR (immediate
loading)

5. (Mucosa) OR (Mucosal level) OR (Gingival level) OR (Thickness) OR
(Papilla) OR (Width) OR (Bone level)

6. (#1) AND (#2) AND (#3) AND (#4) AND (#5)

Acknowledgements
Not applicable

Authors’ contributions

Conceptualization: PDA. Formal analysis: SDA. Investigation: PDA and SDA.
Methodology: ST. Project administration: AD. Writing—original draft: ER and
MGL. Writing—review and editing: PFM. The authors read and approved the
final manuscript.

Authors’ information
Not applicable

Funding
The authors declare to have not received any fundings.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Consent for publication
Not applicable

Competing interests

Paolo De Angelis, Paolo Francesco Manicone, Edoardo Rella, Margherita
Giorgia Liguori, Silvio De Angelis, Sileno Tancredi and Antonio D’Addona
declare that they have no competing interests.

Author details

'Division of Oral Surgery and Implantology, Department of Head and Neck,
Oral Surgery, and Implantology Unit, Institute of Clinical Dentistry,
Fondazione Policlinico Universitario A. Gemelli IRCCS - Universita Cattolica
del Sacro Cuore, Rome, Italy. 2Depar‘m’1ent of Head and Neck, Oral Surgery
and Implantology Unit, Institute of Clinical Dentistry, Catholic University of
the Sacred Heart, Gemelli University Polyclinic Foundation, Rome, ltaly.
3Private Dental Practice, Ascoli Piceno, ltaly.

Received: 6 February 2021 Accepted: 16 June 2021
Published online: 26 August 2021

References

1. Lang NP, Pun L, Lau KY, Li KY, Wong MCM. A systematic review on survival
and success rates of implants placed immediately into fresh extraction
sockets after at least 1year. Clin Oral Implants Res. 2012;23(Suppl 5):39-66.
https://doi.org/10.1111/j.1600-0501.2011.02372.x.

2. Glauser R, Zembic A, Himmerle CHF. A systematic review of marginal soft
tissue at implants subjected to immediate loading or immediate restoration.
Clin Oral Implants Res. 2006;17(Suppl 2):82-92. https://doi.org/10.1111/j.1
600-0501.2006.01355.x.

3. Barone A, Toti P, Quaranta A, Derchi G, Covani U. The clinical outcomes of
immediate versus delayed restoration procedures on immediate implants: a

20.

21.

22.

23.

24,

Page 9 of 10

comparative cohort study for single-tooth replacement. Clin Implant Dent
Relat Res. 2015;17(6):1114-26. https://doi.org/10.1111/cid.12225.

Schulte W, Kleineikenscheidt H, Lindner K, Schareyka R. The Ttbingen
immediate implant in clinical studies. Dtsch Zahnarztl Z. 1978;33(5):348-59.
Adell R, Lekholm U, Rockler B, Branemark P-I. A 15-year study of
osseointegrated implants in the treatment of the edentulous jaw. Int J Oral
Surg. 1981;10(6):387-416. https://doi.org/10.1016/50300-9785(81)80077-4.
Chen ST, Beagle J, Jensen SS, Chiapasco M, Darby I. Consensus statements
and recommended clinical procedures regarding surgical techniques. :7.
Cochran DL. The evidence for immediate loading of implants. J Evid Based
Dent Pract. 2006,6(2):155-63. https://doi.org/10.1016/}jebdp.2006.04.018.
Wohrle PS. Single-tooth replacement in the aesthetic zone with immediate
provisionalization: fourteen consecutive case reports. Pract Periodontics
Aesthet Dent. 1998;10(9):1107-1114; quiz 1116.

Kan J. Immediate placement and provisionalization of maxillary anterior
single implant with guided tissue graft, and coronally positioned flap
procedures. Int J Esthet Dent. 2016;11:174-85.

Groisman M, Frossard WM, Ferreira HMB, de Menezes Filho LM, Touati B.
Single-tooth implants in the maxillary incisor region with immediate
provisionalization: 2-year prospective study. Pract Proced Aesthet Dent
2003;15(2):115-122, 124; quiz 126.

Goodacre CJ, Kan JY, Rungcharassaeng K. Clinical complications of
osseointegrated implants. J Prosthet Dent. 1999;81(5):537-52. https://doi.
0rg/10.1016/50022-3913(99)70208-8.

Esposito M, Grusovin MG, Polyzos IP, Felice P, Worthington HV. Timing of
implant placement after tooth extraction: immediate, immediate-delayed or
delayed implants? A Cochrane systematic review. Eur J Oral Implantol. 2010;
3(3):189-205.

Botticelli D, Berglundh T, Lindhe J. Hard-tissue alterations following
immediate implant placement in extraction sites. J Clin Periodontol. 2004;
31(10):820-8. https.//doi.org/10.1111/j.1600-051X.2004.00565.X.

Sanz M, Cecchinato D, Ferrus J, Pjetursson EB, Lang NP, Lindhe J. A
prospective, randomized-controlled clinical trial to evaluate bone
preservation using implants with different geometry placed into extraction
sockets in the maxilla. Clin Oral Implants Res. 2010;21(1):13-21. https://doi.
org/10.1111/}.1600-0501.2009.01824.x.

Cosyn J, Hooghe N, De Bruyn H. A systematic review on the frequency of advanced
recession following single immediate implant treatment. J Clin Periodontol. 2012;
39(6):582-9. https//doi.org/10.1111/.1600-051X.201201888x.

van Kesteren CJ, Schoolfield J, West J, Oates T. A prospective randomized clinical
study of changes in soft tissue position following immediate and delayed implant
placement. Int J Oral Maxillofac Implants. 2010,25(3):562-70.

Lee C-T, Chiu T-S, Chuang S-K, Tarnow D, Stoupel J. Alterations of the bone
dimension following immediate implant placement into extraction socket:
systematic review and meta-analysis. J Clin Periodontol. 2014;41(9):914-26.
https.//doi.org/10.1111/jcpe.12276.

Chen ST, Buser D. Esthetic outcomes following immediate and early implant
placement in the anterior maxilla--a systematic review. Int J Oral Maxillofac
Implants. 2014;29 Suppl:186-215. doi:https;//doi.org/10.11607/jomi.2014
suppl.g3.3

Cosyn J, Eghbali A, Hermans A, Vervaeke S, De Bruyn H, Cleymaet R. A 5-
year prospective study on single immediate implants in the aesthetic zone.
J Clin Periodontol. 2016;43(8):702-9. https://doi.org/10.1111/jcpe.12571.
Tonetti MS, Cortellini P, Graziani F, Cairo F, Lang NP, Abundo R, et al.
Immediate versus delayed implant placement after anterior single tooth
extraction: the timing randomized controlled clinical trial. J Clin Periodontol.
2017;44(2):215-24. https//doi.org/10.1111/jcpe.12666.

Zigdon H, Machtei EE. The dimensions of keratinized mucosa around
implants affect clinical and immunological parameters. Clin Oral Implants
Res. 2008;19(4):387-92. https://doi.org/10.1111/}.1600-0501.2007.01492 .
Khzam N, Arora H, Kim P, Fisher A, Mattheos N, lvanovski S. Systematic
review of soft tissue alterations and esthetic outcomes following immediate
implant placement and restoration of single implants in the anterior maxilla.
J Periodontol. 2015;86(12):1321-30. https://doi.org/10.1902/jop.2015.150287.
Chen ST, Darby IB, Reynolds EC. A prospective clinical study of non-
submerged immediate implants: clinical outcomes and esthetic results. Clin
Oral Implants Res. 2007;18(5):552-62. https://doi.org/10.1111/j.1600-0501.2
007.01388.x.

Evans CDJ, Chen ST. Esthetic outcomes of immediate implant placements.
Clin Oral Implants Res. 2008;19(1):73-80. https://doi.org/10.1111/}.1600-
0501.2007.01413x.


https://doi.org/10.1111/j.1600-0501.2011.02372.x
https://doi.org/10.1111/j.1600-0501.2006.01355.x
https://doi.org/10.1111/j.1600-0501.2006.01355.x
https://doi.org/10.1111/cid.12225
https://doi.org/10.1016/S0300-9785(81)80077-4
https://doi.org/10.1016/j.jebdp.2006.04.018
https://doi.org/10.1016/s0022-3913(99)70208-8
https://doi.org/10.1016/s0022-3913(99)70208-8
https://doi.org/10.1111/j.1600-051X.2004.00565.x
https://doi.org/10.1111/j.1600-0501.2009.01824.x
https://doi.org/10.1111/j.1600-0501.2009.01824.x
https://doi.org/10.1111/j.1600-051X.2012.01888.x
https://doi.org/10.1111/jcpe.12276
https://doi.org/10.11607/jomi.2014suppl.g3.3
https://doi.org/10.11607/jomi.2014suppl.g3.3
https://doi.org/10.1111/jcpe.12571
https://doi.org/10.1111/jcpe.12666
https://doi.org/10.1111/j.1600-0501.2007.01492.x
https://doi.org/10.1902/jop.2015.150287
https://doi.org/10.1111/j.1600-0501.2007.01388.x
https://doi.org/10.1111/j.1600-0501.2007.01388.x
https://doi.org/10.1111/j.1600-0501.2007.01413.x
https://doi.org/10.1111/j.1600-0501.2007.01413.x

Angelis et al. International Journal of Implant Dentistry

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2021) 7:86

Waki T, Kan JYK. Immediate placement and provisionalization of maxillary
anterior single implant with guided bone regeneration, connective tissue
graft, and coronally positioned flap procedures. Int J Esthet Dent. 2016;11(2):
174-85.

Merheb J, Quirynen M, Teughels W. Critical buccal bone dimensions along
implants. Periodontology 2000. 2014;66(1):97-105. https://doi.org/10.1111/
prd.12042.

Cardaropoli D, Tamagnone L, Roffredo A, Gaveglio L. Soft tissue contour
changes at immediate postextraction single-tooth implants with immediate
restoration: a 12-month prospective cohort study. Int J Periodontics
Restorative Dent. 2015;35(2):191-8. https://doi.org/10.11607/prd.2326.

Lin G-H, Chan H-L, Wang H-L. The significance of keratinized mucosa on
implant health: a systematic review. J Periodontol. 2013;84(12):1755-67.
https://doi.org/10.1902/jop.2013.120688.

Lee C-T, Tao C-Y, Stoupel J. The effect of subepithelial connective tissue
graft placement on esthetic outcomes after immediate implant placement:
systematic review. Journal of Periodontology. 2016,87(2):156-67. https://doi.
0rg/10.1902/jop.2015.150383.

Testori T, Weinstein T, Scutella F, Wang H-L, Zucchelli G. Implant placement
in the esthetic area: criteria for positioning single and multiple implants.
Periodontology 2000. 2018;77(1):176-96. https://doi.org/10.1111/prd.12211.
Huber S, Zeltner M, Hdmmerle CHF, Jung RE, Thoma DS. Non-interventional 1-year
follow-up study of peri-implant soft tissues following previous soft tissue
augmentation and crown insertion in single-tooth gaps. Journal of Clinical
Periodontology. 201845(4):504-12. https//doiorg/10.1111/jcpe.12865.

Kan JYK, Rungcharassaeng K, Morimoto T, Lozada J. Facial gingival tissue
stability after connective tissue graft with single immediate tooth
replacement in the esthetic zone: consecutive case report. J Oral Maxillofac
Surg. 2009,67(11 Suppl):40-8. https://doi.org/10.1016/j,joms.2009.07.004.
Bianchi AE, Sanfilippo F. Single-tooth replacement by immediate implant
and connective tissue graft: a 1-9-year clinical evaluation. Clin Oral Implants
Res. 2004;15(3):269-77. https://doi.org/10.1111/.1600-0501.2004.01020.x.
Leziy SS, Miller BA. Replacement of adjacent missing anterior teeth with
scalloped implants: a case report. Pract Proced Aesthet Dent. 2005;17(5):331-
338; quiz 340.

Souza AB, Tormena M, Matarazzo F, Aratjo MG. The influence of peri-
implant keratinized mucosa on brushing discomfort and peri-implant tissue
health. Clin Oral Implants Res. 2016;27(6):650-5. https.//doi.org/10.1111/
clr.12703.

lorio-Siciliano V, Blasi A, Sammartino G, Salvi GE, Sculean A. Soft tissue stability related
to mucosal recession at dental implants: a systematic review. Quintessence Int. 2020;
51(1):28-36. https//doiorg/103290/qia43048.

Chambrone L, Shibli JA, Mercurio CE, Cardoso B, Preshaw PM. Efficacy of
standard (SLA) and modified sandblasted and acid-etched (SLActive) dental
implants in promoting immediate and/or early occlusal loading protocols: a
systematic review of prospective studies. Clinical Oral Implants Research.
2015;26(4):359-70. https;//doi.org/10.1111/clr.12347.

Schepke U, Meijer HJA, Kerdijk W, Cune MS. Digital versus analog complete-
arch impressions for single-unit premolar implant crowns: operating time
and patient preference. J Prosthet Dent. 2015;114(3):403-406.e1. https://doi.
0rg/10.1016/j.prosdent.2015.04.003.

Sterne JAC, Sutton AJ, loannidis JPA, Terrin N, Jones DR, Lau J, et al.
Recommendations for examining and interpreting funnel plot asymmetry in
meta-analyses of randomised controlled trials. BMJ. 2011;343(jul22 1):d4002.
https://doi.org/10.1136/bmj.d4002.

16.54 How to include multiple groups from one study. Accessed November
23, 2020. https.//handbook-5-1.cochrane.org/chapter_16/16_5_4_how_to_
include_multiple_groups_from_one_study.htm

Yoshino S, Kan JYK, Rungcharassaeng K, Roe P, Lozada JL. Effects of
connective tissue grafting on the facial gingival level following single
immediate implant placement and provisionalization in the esthetic zone: a
1-year randomized controlled prospective study. Int J Oral Maxillofac
Implants. 2014;29(2):432-40. https://doi.org/10.11607/jomi.3379.

Migliorati M, Amorfini L, Signori A, Biavati AS, Benedicenti S. Clinical and
aesthetic outcome with post-extractive implants with or without soft tissue
augmentation: a 2-year randomized clinical trial. Clin Implant Dent Relat
Res. 2015;17(5):983-95. https://doi.org/10.1111/cid.12194.

Zuiderveld EG, van Nimwegen WG, Meijer HJA, et al. Effect of connective
tissue grafting on buccal bone changes based on cone beam computed
tomography scans in the esthetic zone of single immediate implants: a 1-

45.

46.

47.

48.

49.

50.

51.

52.

53.

Page 10 of 10

year randomized controlled trial. J Periodontol. 2021,92(4):553-61. https://
doi.org/10.1002/JPER.20-0217.

Frizzera F, de Freitas RM, Mufioz-Chavez OF, Cabral G, Shibli JA, Marcantonio
E. Impact of soft tissue grafts to reduce peri-implant alterations after
immediate implant placement and provisionalization in compromised
sockets. Int J Periodontics Restorative Dent. 2019;39(3):381-9. https://doi.
0rg/10.11607/prd.3224.

Rungcharassaeng K, Kan JYK, Yoshino S, Morimoto T, Zimmerman G.
Immediate implant placement and provisionalization with and without a
connective tissue graft: an analysis of facial gingival tissue thickness. Int J
Periodontics Restorative Dent. 2012,32(6):657-63.

Noelken R, Moergel M, Pausch T, Kunkel M, Wagner W. Clinical and esthetic
outcome with immediate insertion and provisionalization with or without
connective tissue grafting in presence of mucogingival recessions: a
retrospective analysis with follow-up between 1 and 8 years. Clin Implant
Dent Relat Res. 2018;20(3):285-93. https://doi.org/10.1111/cid.12595.

De Angelis P, Manicone PF, Gasparini G, et al. Influence of immediate
implant placement and provisionalization with or without soft tissue
augmentation on hard and soft tissues in the esthetic zone: a one-year
retrospective study. Biomed Res Int. 2021;2021:8822804-9. https://doi.org/1
0.1155/2021/8822804.

Kan JYK, Rungcharassaeng K, Deflorian M, Weinstein T, Wang H-L, Testori T.
Immediate implant placement and provisionalization of maxillary anterior
single implants. Periodontology 2000. 2018;77(1):197-212. https.//doi.org/1
0.1111/prd.12212.

Puisys A, Linkevicius T. The influence of mucosal tissue thickening on crestal bone
stability around bone-level implants. A prospective controlled clinical trial. Clin Oral
Implants Res. 201526(2):123-9. https//doiorg/10.1111/clr.12301.

Giannobile WV, Jung RE, Schwarz F, Groups of the 2nd Osteology
Foundation Consensus Meeting. Evidence-based knowledge on the
aesthetics and maintenance of peri-implant soft tissues: Osteology
Foundation Consensus Report Part 1-Effects of soft tissue augmentation
procedures on the maintenance of peri-implant soft tissue health. Clin Oral
Implants Res. 2018;29 Suppl 15:7-10. doi:https://doi.org/10.1111/clr.13110
Perussolo J, Souza AB, Matarazzo F, Oliveira RP, Aratjo MG. Influence of the
keratinized mucosa on the stability of peri-implant tissues and brushing
discomfort: a 4-year follow-up study. Clin Oral Implants Res. 2018;29(12):
1177-85. https.//doi.org/10.1111/clr.13381.

Jung RE, Heitz-Mayfield L, Schwarz F, Groups of the 2nd Osteology
Foundation Consensus Meeting. Evidence-based knowledge on the
aesthetics and maintenance of peri-implant soft tissues: Osteology
Foundation Consensus Report Part 3-Aesthetics of peri-implant soft tissues.
Clin Oral Implants Res. 2018;29 Suppl 15:14-17. doi:https.//doi.org/10.1111/
clr13113

Sanz-Martin |, Encalada C, Sanz-Sanchez I, Aracil J, Sanz M. Soft tissue
augmentation at immediate implants using a novel xenogeneic collagen
matrix in conjunction with immediate provisional restorations: a prospective
case series. Clin Implant Dent Relat Res. 2019;21(1):145-53. https.//doi.org/1
0.1111/cid.12696.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1111/prd.12042
https://doi.org/10.1111/prd.12042
https://doi.org/10.11607/prd.2326
https://doi.org/10.1902/jop.2013.120688
https://doi.org/10.1902/jop.2015.150383
https://doi.org/10.1902/jop.2015.150383
https://doi.org/10.1111/prd.12211
https://doi.org/10.1111/jcpe.12865
https://doi.org/10.1016/j.joms.2009.07.004
https://doi.org/10.1111/j.1600-0501.2004.01020.x
https://doi.org/10.1111/clr.12703
https://doi.org/10.1111/clr.12703
https://doi.org/10.3290/j.qi.a43048
https://doi.org/10.1111/clr.12347
https://doi.org/10.1016/j.prosdent.2015.04.003
https://doi.org/10.1016/j.prosdent.2015.04.003
https://doi.org/10.1136/bmj.d4002
https://handbook-5-1.cochrane.org/chapter_16/16_5_4_how_to_include_multiple_groups_from_one_study.htm
https://handbook-5-1.cochrane.org/chapter_16/16_5_4_how_to_include_multiple_groups_from_one_study.htm
https://doi.org/10.11607/jomi.3379
https://doi.org/10.1111/cid.12194
https://doi.org/10.1002/JPER.20-0217
https://doi.org/10.1002/JPER.20-0217
https://doi.org/10.11607/prd.3224
https://doi.org/10.11607/prd.3224
https://doi.org/10.1111/cid.12595
https://doi.org/10.1155/2021/8822804
https://doi.org/10.1155/2021/8822804
https://doi.org/10.1111/prd.12212
https://doi.org/10.1111/prd.12212
https://doi.org/10.1111/clr.12301
https://doi.org/10.1111/clr.13110
https://doi.org/10.1111/clr.13381
https://doi.org/10.1111/clr.13113
https://doi.org/10.1111/clr.13113
https://doi.org/10.1111/cid.12696
https://doi.org/10.1111/cid.12696

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Clinical question
	Study selection
	Search strategy
	Study selection
	Quality assessment
	Data extraction

	Statistical analysis
	Results
	Risk of bias
	Synthesis of results

	Discussion
	Conclusions
	Appendix 1
	Acknowledgements
	Authors’ contributions
	Authors’ information
	Funding
	Availability of data and materials
	Declarations
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

