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Abstract 

 

Aim: To evaluate the relative efficacy and confidence in the precision of the results of different 

surgical interventions for immediate implant placement in the anterior area. 

 

Materials and methods: Electronic searches were performed in PubMed, Embase, and 

Cochrane CENTRAL. Randomised controlled trials comparing different surgical techniques in 

anterior jaws for type 1 implant placement were included. Outcome measures included 

implant survival (primary outcome), buccal bone thickness reduction, and mid-facial soft 

tissue recession. Risks of bias assessment, network meta-analysis (NMA), sensitivity analysis, 

and quality of evidence assessment were performed. 

 

Results: Twenty-two studies reporting on 948 subjects and five surgical interventions were 

included. Fourteen early failures were reported. Compared with open-flap surgery without 

tissue augmentation (F-N) and looking at buccal bone thickness preservation, NMA showed 

that there was moderate confidence that flapless surgery with hard tissue augmentation (FL-

HTA) was better than flapless surgery without tissue augmentation (FL-N) or open-flap surgery 

with hard tissue augmentation (F-HTA) (mean difference -0.8 mm, 95% confidence interval: -

1.1 to -0.5 mm; -0.6 mm, -0.9 to -0.4 mm; and -0.5 mm, -0.7 to -0.3 mm, respectively). There 

was moderate confidence that flapless surgery with hard and soft tissue augmentation (FL-

HTA&STA) could significantly prevent mid-facial soft tissue recession compared with FL-HTA (-

0.5 mm, -0.7 to -0.3 mm) and FL-N (-0.6 mm, -1.2 to -0.04 mm). However, there was no 

significant additional benefit in buccal bone thickness with the FL-HTA&STA approach 

compared to the FL-HTA approach (-0.30 mm, -0.81 to 0.21 mm). 

 

Conclusions: For immediate implant placement in the anterior areas, a FL-HTA approach better 

preserves buccal bone thickness (moderate confidence); adding STA improves the stability of 

the mid-facial soft tissue level (moderate confidence) but at the expense of buccal bone 

thickness (low confidence).  

 

Keywords: Type 1 implant placement; Surgical techniques; Systematic review. 

 



  

Clinical relevance 

 

Scientific rationale for the study. Various surgical techniques are available for type 1 implant 

placement. There is no evidence comparing different surgical methods to guide clinical 

practice. 

 

Principle findings. In the anterior area, hard tissue augmentation (HTA) could prevent a 

reduction of 0.16 mm buccal bone thickness in flapless surgery. A flapless surgery could avoid 

a decrease of 0.26 mm and 0.63 mm buccal bone thickness with and without HTA. Soft tissue 

augmentation could prevent 0.51 mm mid-facial soft tissue recession in flapless surgery with 

HTA. 

 

Practical implications. Flapless surgery with HTA should be considered in type 1 implant 

placement. The benefits of STA should be further studied. 

 



  

1. Introduction 

 

Immediate (type 1) implant placement, defined as implant placement immediately after tooth 

extraction, has the advantages of reduced treatment time, fewer surgical procedures, and 

preservation of the remaining bone (Hämmerle et al., 2004). A recent mapping review focusing 

on surgical approaches in the aesthetic area showed that type 1 implant placement is an area 

of active research focus with 141 clinical studies and 4670 patients (Wu et al., 2022). The 

clinical application requires the presence of a well-preserved alveolus, absence of apparent 

infection, and specific anatomical situations that allow the achievement of primary stability of 

the implant. Under these conditions, clinical studies have reported reasonable survival rates 

for type 1 implant placement. A previous systematic review, including 46 prospective studies, 

found a survival rate of 97.3% to 99% after two years (Lang et al., 2012). A more recent 

systematic review showed that, compared with placement in a healed ridge, type 1 implant 

placement results in an additional 4% early failure rate (Cosyn et al., 2019). Moreover, in a 

previous multicentre randomised controlled trial (RCT) comparing immediate implant 

placement with flap elevation using two implant designs, 15% of patients did not show primary 

wound closure (Lang et al., 2007). In another multicentre trial, the incidence of early wound 

failure following type 1 placement with flap elevation was 20.8% (Tonetti et al., 2017).  

 

Beyond implant survival and surgical complications, aesthetic outcomes have received 

increasing attention due to the recognised risk of inferior aesthetics following type 1 

placement (Chen & Buser, 2014). On one side, research has focused on identifying prognostic 

indicators for a poor aesthetic outcome (namely, resorption of the buccal plate of the bone 

and the presence of a thin tissue phenotype). In contrast, on the other, interventions have 

been devised to address them (flapless placement, hard tissue augmentation, soft-tissue 

augmentation, and their combinations) (Wu et al., 2022). A recent systematic review including 

15 RCTs reported that hard tissue augmentation (HTA) could better preserve buccal bone 

thickness (BBT) and mid-facial soft tissue level (Seyssens et al., 2022). Other systematic reviews 

have reported similar results for the benefits of HTA in the type 1 implant placement 

(Clementini et al., 2015; Zaki et al., 2021). Another systematic review, which included 5 RCTs 

and three non-randomised controlled studies, reported that soft tissue augmentation (STA) 

could reduce facial soft tissue recession (MSTR) (Seyssens et al., 2021). However, the primary 

comparisons evaluated in RCTs usually focused on one specific aspect (such as HTA or not) 

while not considering others (such as flap elevation). 

Consequently, despite the broad scientific documentation (Wu et al., 2022), there is no 

research or clinical consensus on the standard approach for type 1 placement. To plan 

definitive trials, it is crucial to identify the components of the surgical procedure, and the 

results of a high-quality systematic review with network meta-analysis could provide key input.  



  

Thus, the objective of this systematic review was to compare and rank the different surgical 

interventions utilised for type 1 implant placement. The PICO format research question was: 

in patients requiring immediate implant placement in the premolar-to-premolar area, which 

surgical intervention (whether to elevate flap, whether to perform HTA and/or STA) was better 

regarding implant survival (primary outcome), BBT reduction, and mid-facial soft tissue 

recession (MSTR). A standard confidence assessment of the precision of the estimates was 

also performed to interpret the results correctly.  

 



  

2. Materials and methods 

2.1 Protocol and registration 

The present review was registered with PROSPERO (No. CRD42022295625) and followed the 

PRISMA guidelines for the network meta-analysis (Hutton et al., 2015). Ethical approval was 

not required for this systematic review. 

 

2.2 Study eligibility criteria (in PICOS format) 

• Types of participants. Patients with a hopeless tooth in anterior sites (premolar to 

premolar) and looking for dental implant rehabilitation. 

• Types of interventions. Type 1 implant placement (1) with flapless or open-flap surgery; 

(2) with/without hard tissue augmentation (HTA) and/or soft tissue augmentation (STA).  

• Types of comparisons: All possible comparisons across the different combinations of the 

above type of interventions were considered. 

• Types of outcomes. The primary outcome was implant survival. Secondary outcomes were 

buccal bone thickness (BBT) reduction and mid-facial soft tissue recession (MSTR).  

• Study design. Only randomised controlled trials (RCTs) were included. 

Studies were excluded if (1) extraction sockets were characterised by complete resorption 

of the buccal bone wall; (2) methods of healing were compared (submerged healing, 

transmucosal healing, or immediate provisionalisation); or (3) materials for tissue 

augmentation/implant designs/methods of healing were compared. 

 

2.3 Information sources and search strategies 

An electronic search was performed in PubMed, Embase, and Cochrane CENTRAL on 

December 1st 2021. Key words included "type 1", "immediate", and "dental implants". No 

limitation was set on publication year and language. Search strategies and results are listed in 

Supplementary Table 1. A hand search was performed by screening reference lists and citing 

articles (in Web of Science) of included studies. 

 

2.4 Study selection and data collection 

Two review authors (XYW and JYS) conducted the study selection procedures independently 

and in duplicate. Firstly, the titles and abstracts of all records were screened. Then, full texts 

of studies were screened if further information was needed. Reasons for exclusion at this stage 

were recorded. The inter-reviewer reliability (kappa correlation coefficient) of the 

title/abstract screening and full-text screening was 0.81 and 0.79, respectively. Any 

disagreement was resolved by discussion among the experts (HCL and MST). 

   Two review authors (XYW and JYS) extracted the data independently and in duplicate using 

pre-designed data extraction forms. The following information was extracted: (1) bibliometric 

information (author, publication year, journal); (2) study general information (sources of 



  

funding, conflict of interest, clinical setting, and country); (3) baseline conditions (patient 

gender and age, number of patients, implant sites); (4) information for risk of bias assessment 

and quality of evidence assessment; (5) surgical details (implant system, techniques for tissue 

augmentation (TA) procedures, grafting materials, methods of healing); (6) outcomes including 

implant survival, BBT reduction, MSTR, tissue remodelling outcomes, aesthetic outcomes, and 

patient-reported outcome measures (PROM), as well as methods and follow-up time points of 

measuring the primary outcomes (implant survival, BBT reduction, MSTR). Corresponding 

authors were contacted for missing information. 

 

2.5 Risk of bias assessment 

Two review authors (XYW and JYS) assessed the risks of bias in included studies using the 

Cochrane risks of bias tool 2 for RCTs (Higgins et al., 2022), independently and in duplicate. 

Five domains were assessed, including bias from the randomisation process, deviation from 

intended interventions, missing outcome data, measurement of outcomes, and selection of 

results. The risk of bias was assessed as high risk, low risk, or some concerns. Any disagreement 

was resolved through discussion with experts (HCL and MST).  

 

2.6 Publication bias 

The publication bias in the included studies would have been explored using funnel plots 

constructed by the ROB-MEN tool (Chiocchia et al., 2021) as part of the evidence synthesis if 

at least ten studies were included in each comparison. 

 

2.7 Data Synthesis 

2.7.1 Descriptive methods 

Extracted data were summarised in evidence tables to detect differences in studies' 

characteristics and quantify the body of evidence. 

 

2.7.2 Quantitative methods 

Metainsight tool (V3.1.13) (Owen et al., 2019) was used for evidence synthesis based on the R 

package netmeta (Rücker et al., 2017). Frequentist models for meta-analysis and network 

meta-analysis were used. Network plots were used to visually display the network of direct 

and indirect evidence. Forest plots were created to summarise individual study results 

grouped by treatment comparisons, pooled effect estimates, and their associated uncertainty 

for all interventions compared with the reference treatment. The validity of the network was 

assessed following the Cochrane handbook (Chaimani et al. 2022).  

• Measures of association 

Estimates of treatment effect for direct and indirect evidence from included trials were 

expressed as mean differences (MD) and 95% confidence intervals (CI) for continuous data, 



  

and risk ratio for dichotomous data. 

• Heterogeneity, inconsistency, and transitivity  

Heterogeneity (i.e., between-trials standard deviation) and inconsistency (i.e., between-trial 

differences in the underlying treatment effects between comparisons) were estimated for 

network meta-analysis models. The assumption of transitivity within the network was 

assessed by exploring the distribution of patient characteristics, the similarity of interventions, 

and study design across comparisons. 

• Pair-wise comparisons and ranking of treatments 

All pair-wise comparisons were reported alongside relative treatment effects in ranked order 

for all studies and presented as point estimates with corresponding 95% CI. 

• Sensitivity analyses  

The primary data analysis was conducted where data from original studies were included 

based on a per-protocol (PP) approach. A sensitivity analysis was then conducted using an 

Intention-To-Treat (ITT) approach. For BBT reduction, sensitivity analysis was performed by 

methods of outcome measurement (measured on CBCT scans or through probing). 

 

2.8 Quality of evidence and confidence in the results 

The GRADE (Grading of Recommendations Assessment, Development and Evaluation) 

approach was used to assess the quality of a body of evidence and rate the quality of 

treatment effect estimates from the network meta-analysis (Brignardello-Petersen et al., 2019; 

Puhan et al., 2014). In this review, the confidence in the evidence regarding BBT reduction and 

MSTR was assessed. Five domains were considered: the overall risk of bias, directness of 

evidence, consistency of results, the precision of estimates, and the risk of publication bias. In 

the network meta-analysis, direct and indirect evidence quality was listed and rated separately. 

The risks of bias for the direct estimate of effect were based on head-to-head comparisons. 

The risk of bias of the indirect estimate were based on two or more head-to-head comparisons 

sharing a common comparator, among which the lower confidence rating was recorded. The 

higher rating was recorded when direct and indirect evidence existed for the same comparison. 

The quality of the body of evidence and the confidence in the results was classified into four 

categories: high, moderate, low, and very low. These indicate that the actual effect lies close 

to/is likely to be close to/may be substantially different from/is substantially different from 

that of the estimate of the effect, respectively (Puhan et al., 2014). A “summary of finding” 

table was made to present the main findings in a transparent and structured format. 

 



  

3. Results 

3.1 Study selection 

Electronic searches identified 1484, 470, and 1232 titles/abstracts in PubMed, Embase, and 

Cochrane CENTRAL, respectively. After the removal of duplicates, 1564 titles/abstracts were 

screened. Full texts of 68 potentially eligible articles were further screened, of which 49 were 

excluded for the reasons described in Figure 1. A hand search yielded three more studies. 

Finally, 23 articles representing 22 studies met our eligibility criteria and were included in this 

review (Abd-Elrahman et al., 2020; Bittner et al., 2020; Cardaropoli et al., 2015; Chen et al., 

2007; Daif, 2013; Diana et al., 2018; Ferrantino et al., 2021; Frizzera et al., 2019; Girlanda et 

al., 2019; Grassi et al., 2019; Jacobs et al., 2020; Jiang et al., 2020; Kabi et al., 2020; 

Mastrangelo et al., 2018; Naji et al., 2021; Sanz et al., 2017; Slagter et al., 2015; Slagter et al., 

2021; Stoupel et al., 2016; van Nimwegen et al., 2018; Yoshino et al., 2014; Yuenyongorarn et 

al., 2020; Zuiderveld et al., 2021). 

 

3.2 Study characteristics 

Of the 22 studies, 4 had three arms, and 18 had two. In 2 studies, three arms were included 

(Grassi et al., 2019; Naji et al., 2021), while in 2 studies, only 2 of 3 arms were included (Chen 

et al., 2007; Frizzera et al., 2019). A total of 5 surgical approaches were included: (1) flap 

elevation with no tissue augmentation (TA) (group F-N); (2) flap elevation with hard tissue 

augmentation (HTA) (group F-HTA); (3) flapless surgery with no TA (group FL-N); (4) flapless 

surgery with HTA (group FL-HTA); and (5) flapless surgery with HTA and soft tissue 

augmentation (STA) (group FL-HTA&STA). Approaches for HTA included gap filling, over-

contour augmentation, and socket shield techniques. For STA, autogenous connective tissue 

grafting was used in all studies. Study characteristics, surgical interventions, and primary 

outcome measures are listed in Table 1. Trial information, clinical settings, and surgical details 

are listed in Supplementary Table 2. 

 

3.3 Risk of bias assessment 

The risk of bias assessment is listed in Supplementary Table 3 and graphically presented in 

Supplementary Figures 1 and 2. Briefly, three studies were assessed as being at low risk of 

bias. Six studies were evaluated as having concerns about missing trial registration information 

to judge selective reporting. Studies assessed as being at high risk of bias were mainly due to 

missing information for trial registration and allocation concealment. 

 

3.4 Data synthesis 

3.4.1 Implant survival 

A total of 22 studies reporting 948 patients (with an ITT protocol) and five interventions were 

included in the descriptive analysis of implant failure. Eight studies reported 14 implant 



  

failures (2 in group F-N, 4 in group F-HTA, 5 in group FL-HTA, and 3 in group FL-HTA&STA). All 

implant failures were early failures. Summary results were reported descriptively due to the 

very few failure events per study across the entire dataset. Details and descriptions of implant 

failure are listed in Supplementary Table 4.  

 

3.4.2 Buccal bone thickness (BBT) reduction 

Six studies reporting five interventions reported BBT reduction, including 301 

patients/implants with an ITT protocol and 293 patients/implants using a PP protocol. A 

network of eligible comparisons for BBT reduction is presented in Figure 2a. The baseline for 

measurement of BBT reduction was immediately after implant placement or pre-operation. 

The follow-up length ranged from 4 months after implant placement to one year after final 

restoration. For BBT reduction, a positive sign indicated a decrease of BBT, while a negative 

sign indicated a gain of BBT.  

   With a per protocol (PP) approach, in network meta-analysis, compared with group F-N, 

BBT reductions in group F-HTA (MD -0.53 mm, 95% CI: -0.74 to -0.31 mm), group FL-N (MD -

0.63 mm, 95% CI: -0.86 to -0.39 mm), and group FL-HTA (MD -0.79 mm, 95% CI: -1.06 to -0.51 

mm) were significantly smaller (Figure 3a). Group FL-HTA was ranked as the most beneficial 

for the preservation of BBT, showing significant less BBT reduction compared with group FL-N 

(MD -0.16 mm, 95% CI: -0.31 to -0.01 mm) and group F-HTA (MD -0.26 mm, 95% CI: -0.47 to -

0.05 mm) (Figure 4a). Three comparisons had direct and indirect evidence (group F-HTA vs 

group F-N, group FL-N vs group F-HTA, group FL-N vs group F-N), and no significant 

inconsistency occurred. The between-trial standard deviation was 0.07 mm. 

   Sensitivity analysis was performed by excluding two studies (Chen et al., 2007; Sanz et al., 

2017), in which the BBT was measured using a periodontal probe during surgery. Results of 

the network meta-analysis indicated that compared with group F-N, group FL-N (MD -0.52 mm, 

95% CI: -1.02 to -0.01 mm) and group F-HTA (MD -0.59 mm, 95% CI: -1.07 to -0.10 mm) showed 

significant less BBT reduction (Supplementary Figure 3). Results were similar when using an 

intention-to-treat (ITT) analysis and sensitivity analysis (Supplementary Figure 4).  

 

3.4.3 Mid-facial soft tissue recession (MSTR) 

Eight studies reporting four interventions evaluated MSTR, including 300 patients/implants 

with an ITT protocol and 278 patients/implants with a PP protocol. A network of eligible 

comparisons for MSTR is presented in Figure 2b. The baseline for measurement of MSTR was 

pre-operation. The follow-up length ranged from 9.7 months after implant placement to one 

year after final restoration. For MSTR, a positive sign indicated an apical shift of mid-facial soft 

tissue level, while a negative sign indicated a coronal change of mid-facial soft tissue level.   

With a PP approach, in the network meta-analysis and compared with group F-N, MSTR for 

group FL-HTA&STA was significantly less (MD -0.81 mm, 95% CI: -1.45 to -0.17 mm) (Figure 3b). 



  

Group FL-HTA&STA was ranked as the most beneficial to the preservation of mid-facial soft 

tissue levels, showing significant less MSTR compared with group FL-HTA (MD -0.51 mm, 95% 

CI: -0.71 to -0.30 mm), group FL-N (MD -0.61 mm, 95% CI: -1.18 to -0.04 mm), and group F-N 

(Figure 4b). No significant difference was found between group FL-HTA, group FL-N, and group 

F-N. The between-study standard deviation was 0.05 mm. Results were similar when using a 

PP or ITT protocol (Supplementary Figure 5). 

 

3.4.4 Other outcome measures 

Tissue remodelling, aesthetic outcomes, and patient-reported outcome measures are listed in 

Supplementary Table 5. Briefly, buccal bone and ridge resorption after implant placement was 

observed in the studies. Aesthetic outcomes, including pink aesthetic score and implant crown 

aesthetic index, did not significantly differ among different surgical approaches. Overall, 

patients were satisfied with type 1 implant placement. 

 

3.5 Publication bias 

No publication bias could be estimated as all comparisons had fewer than ten studies. 

 

3.6 Quality of evidence 

The quality of evidence and confidence in the results are presented in Table 2. Looking at BBT 

reduction, the quality of evidence was moderate for the comparisons between group F-HTA vs 

group F-N, group FL-N vs group F-N, and group FL-HTA vs group F-N. Still, it was low for the 

comparison between group FL-HTA&STA vs group F-N. Looking at MSTR, the quality of 

evidence was moderate for the comparison between group FL-HTA&STA vs group F-N. At the 

same time, it was low for the comparisons between group FL-N vs group F-N and group FL-

HTA vs group F-N. The main reason for downgrading was the high risk of bias in the included 

studies and imprecision. 

 



  

4. Discussion 
 

The results of this systematic review with network meta-analysis indicate moderate 

confidence that the best candidate approach to optimize buccal bone thickness after 

immediate implant placement consists of a flapless approach combined with hard tissue 

augmentation (HTA). There is moderate confidence that adding a soft tissue graft better 

preserves the buccal soft tissue position. These findings, which identified the best candidate 

approach for research, are essential for defining the standard intervention for immediate 

implant placement for future multicentre trials. These observations corroborate clinical 

bias/expertise that considers flapless placement with HTA essential components of immediate 

implant procedures. It is, however, important to fully understand the confidence level of these 

results' precision. Firstly, there is a large discrepancy between the body of evidence 

documenting immediate implant placement identified in the mapping review (Wu et al., 2022) 

that included 141 studies and 4670 patients and the 22 RCTs with 948 subjects included in this 

network meta-analysis. This raises questions about the external applicability of the observed 

results. Second, among the 22 included RCTs, only six RCTs reported buccal bone thickness 

(BBT) reduction, and eight RCTs reported mid-facial soft tissue recession (MSTR). According to 

a recent systematic review, for studies on type 1 implant placement, implant survival is the 

most commonly reported outcome (82.7%). In comparison, hard and soft tissue changes were 

less frequently reported (in 27.2% and 40.7%, of trials, respectively) (Shi et al., 2022). The 

measuring and reporting of outcomes in the original studies need standardisation. Third, the 

effect was assessed using two surrogate outcomes: BBT reduction and mean MSTR. Their 

validity in capturing aesthetic results and stability has not been thoroughly evaluated. Forth, 

the effect size is notable, particularly for BBT reduction: -0.8 mm (95% CI -0.5 to -1.1 mm; 

MSTR: -0.3 mm, 95% CI -0.3 to -0.9 mm). This effect size needs to be assessed considering the 

small between-trial standard deviation (0.07 mm for BBT reduction and 0.05 for MSTR) and 

the moderate confidence in the results (for BBT and MSTR) due to the risk of bias analysis of 

these studies. The confidence assessment was performed using a standard instrument (GRADE 

for network meta-analyses) that reflects confidence in the precision of the estimates. Fifth, 

differences in the length of observation between the trials may add imprecision to the 

estimates. Lastly, the key results of the network meta-analysis are partially based on indirect 

comparisons. In addition, an open-flap approach without tissue augmentation, which is the 

traditional surgical approach that was set as the control group in most RCTs, was chosen as the 

common comparator in the network. Flapless surgery and tissue augmentation techniques 

were developed more recently based on the open-flap approach (Wu et al., 2022). A flapless 

approach with HTA is likely superior for the preservation of BBT. At the same time, adding a 

connective tissue graft is beneficial to preventing buccal soft tissue recession (moderate 

confidence) but at the expense of buccal bone thickness (low confidence). The benefits, if any, 



  

of adding a connective tissue graft (or other soft tissue substitutes) to flapless implant 

placement with HTA need to be further assessed in primary research trials.  

 

In the included studies, 14 implants failed, and all were early failures. This confirmed the 

previous systematic review (Lang et al., 2012) and RCT (Lang et al., 2007) reporting that type 

1 implant placement had a reasonable survival rate. However, one limitation of this review is 

that no data synthesis was performed with implant survival (primary outcome), due to the 

very few failure events per study across the entire dataset. It is indicated that, in future studies, 

implant survival should not be the only outcome. The research should focus on other aspects, 

such as esthetic and peri-implant health outcomes. Researchers should focus on a series of 

standardised core outcome measures to improve the efficiency of the research process and 

the transparency in the outcome reporting (Shi et al., 2022). 

Regarding post-surgery complications, according to the present review, only three included 

studies reported few complications, contrary to a previous multicentre RCT. In the cited RCT 

performing type 1 implant placement with flap elevation (Tonetti et al., 2017), a composite 

wound failure index was calculated, including wound dehiscence, oedema, and suppuration 

six weeks after surgery. The RCT reported that wound failure occurred at 26% of type 1 implant 

placement sites, almost five times more frequently than delayed implant placement. The RCT 

attributed the high frequency of type 1 implant placement-associated wound failure to the 

following factors. Firstly, obtaining primary closure at the palatal aspect was difficult. Secondly, 

the periodontal ligament plexus was obliterated after dental implant placement, resulting in 

limited blood supply and challenges in maintaining papilla closure during early healing. Thirdly, 

bone augmentation might have a potential impact on early healing. In the present study, no 

included studies analysed the early healing phase and no further information on early wound 

healing could be provided. Future studies should focus on minimising surgical trauma and 

optimising wound healing outcomes. 

 

Type 1 implant placement without HTA could not preserve the buccal bone dimension (Araújo 

et al., 2005). Type 1 implant placement with flap elevation without tissue augmentation (TA) 

was reported to have up to 56% resorption of the buccal bone dimension (Botticelli et al., 

2004). Subsequent RCTs have reported the benefits of HTA on the stability of buccal bone 

dimension after type 1 implant placement (Chen et al., 2007; Sanz et al., 2017), and HTA was 

commonly required for type 1 implant placement (Tonetti et al., 2017). Thus, HTA was 

recommended as a necessary procedure for the type 1 implant placement (Tonetti et al., 2019). 

The results of the present study indicated, with moderate confidence, that HTA could prevent 

0.16 mm BBT reduction for a flapless approach and 0.53 mm BBT reduction for an open-flap 

approach. Previous systematic reviews have reported that HTA could prevent a BBT reduction 

of 0.52 mm (Zaki et al., 2021) and 0.59 mm (Seyssens et al., 2022), which were similar to the 



  

present findings. However, materials for HTA among studies are different, including xenograft, 

alloplastic materials, and blood derivatives, which might introduce risks of bias to data 

synthesis. Because of limited evidence, the present review did not analyze the different 

materials separately. Future primary studies could further explore the influence of different 

grafting materials for tissue augmentation for immediate implant placement.  

However, the current evidence could not suggest any benefit of HTA to preserving mid-facial 

soft tissue levels, which was contradictory to the previous studies (Seyssens et al., 2022). It 

might be explained that in the current study, flapless/open-flap surgeries and surgeries 

with/without HTA were analysed separately. Thus, the number of studies and participants in 

each comparison was limited, which might cause heterogeneity (between-trial standard 

deviation, 0.07 mm for BBT reduction, 0.05 mm for MSTR). In addition, this study showed that 

HTA could not preserve mid-facial soft tissue levels when combined with flapless surgery.  

The different HTA techniques, such as gap filling, over-contour augmentation, or socket shield 

technique, were not further analyzed in this study. Another systematic review reported that 

gap filling showed 0.58 mm BBT reduction while over-contour augmentation showed 0.80 mm 

BBT reduction, without significant difference (Mao et al., 2021). However, the choice of HTA 

techniques was mainly based on the presence of an initial buccal bone defect, which was 

different among studies. In addition, it was challenging to distinguish gap filling and over-

contour augmentation if the original studies did not make detailed descriptions. Thus, 

comparing the different HTA techniques in the current study might introduce heterogeneity. 

Future RCTs are needed to explore the outcomes and indications for other HTA techniques.   

 

Aesthetics has been a significant concern following type 1 implant placement, and MSTR was 

an important outcome measure (Chen & Buser, 2014). According to a prospective study 

including 22 patients receiving type 1 implant placement, MSTR was 0.53 mm and 0.58 mm in 

5- and 10-year follow-ups (Seyssens et al., 2020), which indicated an ongoing trend of MSTR. 

In this review, all studies used autogenous connective grafts. With a follow-up length of 1 year, 

moderate evidence suggested that when in combination with flapless surgery and HTA, STA 

could reduce a 0.5 mm MSTR. Concerning advanced MSTR (≥ 1 mm), one study reported 2/25 

cases with advanced MSTR in the STA group while 8/25 patients with advanced MSTR in the 

no-STA group (van Nimwegen et al., 2018). A previous systematic review reported that STA 

could prevent 0.41 mm of MSTR and decrease the risk for advanced MSTR by 12 times 

(Seyssens et al., 2021). A recent consensus stated that STA simultaneously with type 1 implant 

placement might be recommended to reduce soft tissue recession and increase mucosa 

thickness (Thoma et al., 2021). However, increased patient morbidity (Thoma et al., 2016) and 

inferior soft tissue texture (van Nimwegen et al., 2018) have been reported when autogenous 

connective tissue graft was used. In addition, the results of the present study indicated that 

compared with group FL-HTA, group FL-STA&HTA showed slightly more BBT reduction (0.3 



  

mm). This might be explained that when performing a connective tissue graft, the elevation of 

the tunnel flap might influence blood supply. Future studies should focus on optimising STA 

outcomes and substitute materials for STA to avoid surgical trauma from harvesting 

autogenous connective tissue. Furthermore, MSTR after type 1 implant placement is 

influenced by other factors, such as the gingival phenotype (Bittner et al., 2019), the initial 

buccal bone thickness (Yang et al., 2019), the abutment design (Perez et al., 2020), or the 

three-dimensional implant position (Seyssens et al., 2020). A prosthetically guided implant 

position is essential for peri-implant health and esthetic outcomes. Buccal implant position 

might increase the risks of mid-facial soft tissue recession (Seyssens et al., 2020). It is 

recommended that future studies use guided surgery to improve the outcomes and minimise 

the influence of implant position on esthetic results. 

 

This study's indirect comparisons suggested that a flapless approach could better preserve BBT. 

This agreed with a recent systematic review that flapless and open-flap type 1 implant 

placement showed 0.62 mm and 0.82 mm BBT reduction, respectively (Mao et al., 2021). The 

advantages of a flapless approach include minimised surgical trauma, preservation of 

periosteum and blood supply, maintenance of the position of mucogingival conjunction, 

simplified operation procedures, reduced patient mobility, and higher acceptance of implant 

therapy from patients (Kan et al., 2018). However, according to previous animal studies, 

compared with an open-flap surgery, a flapless surgery could prevent BBT reduction, but the 

preventive effect was limited (Araújo et al., 2005; Caneva et al., 2010). Without augmentation 

procedures, flapless and open-flap surgeries would undergo significant ridge resorption. In the 

present study, compared with open-flap surgeries, flapless surgeries could prevent 0.63 mm 

BBT reduction when HTA was not performed and prevent 0.26 mm BBT reduction when HTA 

was performed. It suggested that for limiting BBT reduction, the benefit of flapless surgery was 

not as significant as HTA. In addition, flap elevation had no significant influence on mid-facial 

soft tissue level. Only one study compared flapless and open-flap type 1 implant placement 

without TA, reporting 0.22 mm MSTR for flapless surgeries and 0.42 mm for open-flap 

surgeries at 1-year follow-up, respectively (Stoupel et al., 2016). The same study reported 1/16 

cases showing advanced MSTR in the flapless group, while 4/18 patients showed advanced 

MSTR in the open-flap group. The association between aesthetic outcomes and the increased 

surgical risks derived from flap elevation was unclear. The influence of flap-elevation on long-

term MSTR needs further research. 

 

The present review failed to analyse the influence of prosthetic factors because of the 

limitation of available RCTs. The heterogeneity derived from different forms of healing might 

influence the outcomes. A recent systematic review assessed the timing of restoration for the 

immediate implant and reported that immediate provisionalisation might contribute to mid-



  

facial soft tissue level stability (Pitman et al., 2022). In addition, recent RCTs reported that 

crown contour influenced the mid-facial soft tissue level (Siegenthaler et al., 2022). Further 

studies are needed to explore the influence of timing and shape of restoration on early healing 

and long-term outcomes for immediate implants. 

 

5. Conclusions 

In cases of extraction socket with buccal bone wall preservation in the anterior area, 

immediate implant placement had a good survival rate. Among different surgical interventions 

for immediate (type 1) implant placement, a flapless and hard tissue augmentation approach 

could better preserve buccal bone thickness. Adding soft tissue augmentation could better 

maintain the mid-facial soft tissue level. Within the limitation of the study, it could not be 

identified which surgical intervention is the most appropriate for clinical care. Additional 

research, with long-term follow-up and standardized outcome measures, is needed. 

 

 



  

References 
Abd-Elrahman, A., Shaheen, M., Askar, N., & Atef, M. (2020). Socket shield technique vs conventional 

immediate implant placement with immediate temporization. Randomized clinical trial. Clin 
Implant Dent Relat Res, 22(5), 602-611. https://doi.org/10.1111/cid.12938  

Araújo, M. G., Sukekava, F., Wennström, J. L., & Lindhe, J. (2005). Ridge alterations following implant 
placement in fresh extraction sockets: an experimental study in the dog. J Clin Periodontol, 
32(6), 645-652. https://doi.org/10.1111/j.1600-051X.2005.00726.x  

Bittner, N., Planzos, L., Volchonok, A., Tarnow, D., & Schulze-Späte, U. (2020). Evaluation of Horizontal 
and Vertical Buccal Ridge Dimensional Changes After Immediate Implant Placement and 
Immediate Temporization With and Without Bone Augmentation Procedures: Short-Term, 1-
Year Results. A Randomized Controlled Clinical Trial. Int J Periodontics Restorative Dent, 40(1), 
83-93. https://doi.org/10.11607/prd.4152  

Bittner, N., Schulze-Späte, U., Silva, C., Da Silva, J. D., Kim, D. M., Tarnow, D., Gil, M. S., & Ishikawa-Nagai, 
S. (2019). Changes of the alveolar ridge dimension and gingival recession associated with 
implant position and tissue phenotype with immediate implant placement: A randomised 
controlled clinical trial. Int J Oral Implantol (Berl), 12(4), 469-480.  

Botticelli, D., Berglundh, T., & Lindhe, J. (2004). Hard-tissue alterations following immediate implant 
placement in extraction sites. J Clin Periodontol, 31(10), 820-828. 
https://doi.org/10.1111/j.1600-051X.2004.00565.x  

Brignardello-Petersen, R., Mustafa, R. A., Siemieniuk, R. A. C., Murad, M. H., Agoritsas, T., Izcovich, A., 
Schünemann, H. J., & Guyatt, G. H. (2019). GRADE approach to rate the certainty from a 
network meta-analysis: addressing incoherence. J Clin Epidemiol, 108, 77-85. 
https://doi.org/10.1016/j.jclinepi.2018.11.025  

Caneva, M., Botticelli, D., Salata, L. A., Souza, S. L., Bressan, E., & Lang, N. P. (2010). Flap vs. "flapless" 
surgical approach at immediate implants: a histomorphometric study in dogs. Clin Oral 
Implants Res, 21(12), 1314-1319. https://doi.org/10.1111/j.1600-0501.2010.01959.x  

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

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

Chen, S. T., Darby, I. B., & Reynolds, E. C. (2007). A prospective clinical study of non-submerged 
immediate implants: clinical outcomes and esthetic results. Clin Oral Implants Res, 18(5), 552-
562. https://doi.org/10.1111/j.1600-0501.2007.01388.x  

Chiocchia, V., Nikolakopoulou, A., Higgins, J. P. T., Page, M. J., Papakonstantinou, T., Cipriani, A., 
Furukawa, T. A., Siontis, G. C. M., Egger, M., & Salanti, G. (2021). ROB-MEN: a tool to assess risk 
of bias due to missing evidence in network meta-analysis. BMC Med, 19(1), 304. 
https://doi.org/10.1186/s12916-021-02166-3  

Clementini, M., Tiravia, L., De Risi, V., Vittorini Orgeas, G., Mannocci, A., & de Sanctis, M. (2015). 
Dimensional changes after immediate implant placement with or without simultaneous 
regenerative procedures: a systematic review and meta-analysis. J Clin Periodontol, 42(7), 666-
677. https://doi.org/10.1111/jcpe.12423  

Cosyn, J., De Lat, L., Seyssens, L., Doornewaard, R., Deschepper, E., & Vervaeke, S. (2019). The 

https://doi.org/10.1111/cid.12938
https://doi.org/10.1111/j.1600-051X.2005.00726.x
https://doi.org/10.11607/prd.4152
https://doi.org/10.1111/j.1600-051X.2004.00565.x
https://doi.org/10.1016/j.jclinepi.2018.11.025
https://doi.org/10.1111/j.1600-0501.2010.01959.x
https://doi.org/10.11607/prd.2326
https://doi.org/10.11607/jomi.2014suppl.g3.3
https://doi.org/10.1111/j.1600-0501.2007.01388.x
https://doi.org/10.1186/s12916-021-02166-3
https://doi.org/10.1111/jcpe.12423


  

effectiveness of immediate implant placement for single tooth replacement compared to 
delayed implant placement: A systematic review and meta-analysis. J Clin Periodontol, 46 Suppl 
21, 224-241. https://doi.org/10.1111/jcpe.13054  

Daif, E. T. (2013). Effect of a multiporous beta-tricalicum phosphate on bone density around dental 
implants inserted into fresh extraction sockets. J Oral Implantol, 39(3), 339-344. 
https://doi.org/10.1563/aaid-joi-d-11-00079  

Diana, C., Mohanty, S., Chaudhary, Z., Kumari, S., Dabas, J., & Bodh, R. (2018). Does platelet-rich fibrin 
have a role in osseointegration of immediate implants? A randomized, single-blind, controlled 
clinical trial. Int J Oral Maxillofac Surg, 47(9), 1178-1188. 
https://doi.org/10.1016/j.ijom.2018.01.001  

Ferrantino, L., Camurati, A., Gambino, P., Marzolo, M., Trisciuoglio, D., Santoro, G., Farina, V., Fontana, 
F., Asa'ad, F., & Simion, M. (2021). Aesthetic outcomes of non-functional immediately restored 
single post-extraction implants with and without connective tissue graft: A multicentre 
randomized controlled trial. Clin Oral Implants Res, 32(6), 684-694. 
https://doi.org/10.1111/clr.13733  

Frizzera, F., de Freitas, R. M., Muñoz-Chávez, O. F., Cabral, G., Shibli, J. A., & Marcantonio, E., Jr. (2019). 
Impact of Soft Tissue Grafts to Reduce Peri-implant Alterations After Immediate Implant 
Placement and Provisionalization in Compromised Sockets. Int J Periodontics Restorative Dent, 
39(3), 381–389. https://doi.org/10.11607/prd.3224  

Girlanda, F. F., Feng, H. S., Corrêa, M. G., Casati, M. Z., Pimentel, S. P., Ribeiro, F. V., & Cirano, F. R. (2019). 
Deproteinized bovine bone derived with collagen improves soft and bone tissue outcomes in 
flapless immediate implant approach and immediate provisionalization: a randomized clinical 
trial. Clin Oral Investig, 23(10), 3885-3893. https://doi.org/10.1007/s00784-019-02819-x  

Grassi, F. R., Grassi, R., Rapone, B., Alemanno, G., Balena, A., & Kalemaj, Z. (2019). Dimensional changes 
of buccal bone plate in immediate implants inserted through open flap, open flap and bone 
grafting and flapless techniques: A cone-beam computed tomography randomized controlled 
clinical trial. Clin Oral Implants Res, 30(12), 1155-1164. https://doi.org/10.1111/clr.13528  

Hämmerle, C. H., Chen, S. T., & Wilson, T. G., Jr. (2004). Consensus statements and recommended clinical 
procedures regarding the placement of implants in extraction sockets. Int J Oral Maxillofac 
Implants, 19 Suppl, 26-28.  

Higgins, J., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M., & Welch, V. (2022). Cochrane 
Handbook for Systematic Reviews of Interventions version 6.3 (Vol. Chapter 8: Assessing risk 
of bias in a randomized trial.). Cochrane.  

Hutton, B., Salanti, G., Caldwell, D. M., Chaimani, A., Schmid, C. H., Cameron, C., Ioannidis, J. P., Straus, 
S., Thorlund, K., Jansen, J. P., Mulrow, C., Catalá-López, F., Gøtzsche, P. C., Dickersin, K., Boutron, 
I., Altman, D. G., & Moher, D. (2015). The PRISMA extension statement for reporting of 
systematic reviews incorporating network meta-analyses of health care interventions: checklist 
and explanations. Ann Intern Med, 162(11), 777-784. https://doi.org/10.7326/m14-2385  

Jacobs, B. P., Zadeh, H. H., De Kok, I., & Cooper, L. (2020). A Randomized Controlled Trial Evaluating 
Grafting the Facial Gap at Immediately Placed Implants. Int J Periodontics Restorative Dent, 
40(3), 383–392. https://doi.org/10.11607/prd.3774  

Jiang, X., Di, P., Ren, S., Zhang, Y., & Lin, Y. (2020). Hard and soft tissue alterations during the healing 
stage of immediate implant placement and provisionalization with or without connective 
tissue graft: A randomized clinical trial. J Clin Periodontol, 47(8), 1006-1015. 

https://doi.org/10.1111/jcpe.13054
https://doi.org/10.1563/aaid-joi-d-11-00079
https://doi.org/10.1016/j.ijom.2018.01.001
https://doi.org/10.1111/clr.13733
https://doi.org/10.11607/prd.3224
https://doi.org/10.1007/s00784-019-02819-x
https://doi.org/10.1111/clr.13528
https://doi.org/10.7326/m14-2385
https://doi.org/10.11607/prd.3774


  

https://doi.org/10.1111/jcpe.13331  
Kabi, S., Kar, R., Samal, D., Deepak, K. C., Kar, I. B., & Mishra, N. (2020). Immediate dental implant 

placement with or without autogenous bone graft: A comparative study. Natl J Maxillofac Surg, 
11(1), 46-52. https://doi.org/10.4103/njms.NJMS_59_19  

Kan, J. Y. K., Rungcharassaeng, K., Deflorian, M., Weinstein, T., Wang, H. L., & Testori, T. (2018). 
Immediate implant placement and provisionalization of maxillary anterior single implants. 
Periodontol 2000, 77(1), 197-212. https://doi.org/10.1111/prd.12212  

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

Lang, N. P., Tonetti, M. S., Suvan, J. E., Pierre Bernard, J., Botticelli, D., Fourmousis, I., Hallund, M., Jung, 
R., Laurell, L., Salvi, G. E., Shafer, D., & Weber, H. P. (2007). Immediate implant placement with 
transmucosal healing in areas of aesthetic priority. A multicentre randomized-controlled 
clinical trial I. Surgical outcomes. Clin Oral Implants Res, 18(2), 188-196. 
https://doi.org/10.1111/j.1600-0501.2006.01371.x  

Mao, Z., Lee, C. T., He, S. M., Zhang, S., Bao, J., & Xie, Z. G. (2021). Buccal bone dimensional changes at 
immediate implant sites in the maxillary esthetic zone within a 4-12-month follow-up period: 
A systematic review and meta-analysis. Clin Implant Dent Relat Res, 23(6), 883-903. 
https://doi.org/10.1111/cid.13051  

Mastrangelo, F., Gastaldi, G., Vinci, R., Troiano, G., Tettamanti, L., Gherlone, E., & Lo Muzio, L. (2018). 
Immediate Postextractive Implants With and Without Bone Graft: 3-year Follow-up Results 
From a Multicenter Controlled Randomized Trial. Implant Dent, 27(6), 638-645. 
https://doi.org/10.1097/id.0000000000000816  

Naji, B. M., Abdelsameaa, S. S., Alqutaibi, A. Y., & Said Ahmed, W. M. (2021). Immediate dental implant 
placement with a horizontal gap more than two millimetres: a randomized clinical trial. Int J 
Oral Maxillofac Surg, 50(5), 683-690. https://doi.org/10.1016/j.ijom.2020.08.015  

Owen, R. K., Bradbury, N., Xin, Y., Cooper, N., & Sutton, A. (2019). MetaInsight: An interactive web-based 
tool for analyzing, interrogating, and visualizing network meta-analyses using R-shiny and 
netmeta. Res Synth Methods, 10(4), 569-581. https://doi.org/10.1002/jrsm.1373  

Perez, A., Caiazzo, A., Valente, N. A., Toti, P., Alfonsi, F., & Barone, A. (2020). Standard vs customized 
healing abutments with simultaneous bone grafting for tissue changes around immediate 
implants. 1-year outcomes from a randomized clinical trial. Clin Implant Dent Relat Res, 22(1), 
42-53. https://doi.org/10.1111/cid.12871  

Pitman, J., Seyssens, L., Christiaens, V., & Cosyn, J. (2022). Immediate implant placement with or without 
immediate provisionalization: A systematic review and meta-analysis. J Clin Periodontol, 49(10), 
1012-1023. https://doi.org/10.1111/jcpe.13686  

Puhan, M. A., Schünemann, H. J., Murad, M. H., Li, T., Brignardello-Petersen, R., Singh, J. A., Kessels, A. 
G., & Guyatt, G. H. (2014). A GRADE Working Group approach for rating the quality of 
treatment effect estimates from network meta-analysis. Bmj, 349, g5630. 
https://doi.org/10.1136/bmj.g5630  

Rücker, G., Schwarze, G., Krahn, U., & König, J. (2017). Netmeta: network meta-analysis using frequentist 
methods. R package version 0.9-3. http://cran.at.r-project.org/web/packages/netmeta/.  

Sanz, M., Lindhe, J., Alcaraz, J., Sanz-Sanchez, I., & Cecchinato, D. (2017). The effect of placing a bone 
replacement graft in the gap at immediately placed implants: a randomized clinical trial. Clin 

https://doi.org/10.1111/jcpe.13331
https://doi.org/10.4103/njms.NJMS_59_19
https://doi.org/10.1111/prd.12212
https://doi.org/10.1111/j.1600-0501.2011.02372.x
https://doi.org/10.1111/j.1600-0501.2006.01371.x
https://doi.org/10.1111/cid.13051
https://doi.org/10.1097/id.0000000000000816
https://doi.org/10.1016/j.ijom.2020.08.015
https://doi.org/10.1002/jrsm.1373
https://doi.org/10.1111/cid.12871
https://doi.org/10.1111/jcpe.13686
https://doi.org/10.1136/bmj.g5630
http://cran.at.r-project.org/web/packages/netmeta/


  

Oral Implants Res, 28(8), 902-910. https://doi.org/10.1111/clr.12896  
Seyssens, L., De Lat, L., & Cosyn, J. (2021). Immediate implant placement with or without connective 

tissue graft: A systematic review and meta-analysis. J Clin Periodontol, 48(2), 284-301. 
https://doi.org/10.1111/jcpe.13397  

Seyssens, L., Eeckhout, C., & Cosyn, J. (2022). Immediate implant placement with or without socket 
grafting: A systematic review and meta-analysis. Clin Implant Dent Relat Res. 
https://doi.org/10.1111/cid.13079  

Seyssens, L., Eghbali, A., & Cosyn, J. (2020). A 10-year prospective study on single immediate implants 
[Both]. J Clin Periodontol, 47(10), 1248-1258. https://doi.org/10.1111/jcpe.13352  

Shi, J. Y., Montero, E., Wu, X. Y., Palombo, D., Wei, S. M., & Sanz-Sánchez, I. (2022). Bone preservation 
or augmentation simultaneous with or prior to dental implant placement: A systematic review 
of outcomes and outcome measures used in clinical trials in the last 10 years. J Clin Periodontol. 
https://doi.org/10.1111/jcpe.13626  

Siegenthaler, M., Strauss, F. J., Gamper, F., Hämmerle, C. H. F., Jung, R. E., & Thoma, D. S. (2022). Anterior 
implant restorations with a convex emergence profile increase the frequency of recession: 12-
month results of a randomized controlled clinical trial. J Clin Periodontol, 49(11), 1145-1157. 
https://doi.org/10.1111/jcpe.13696  

Slagter, K. W., Meijer, H. J. A., Bakker, N. A., Vissink, A., & Raghoebar, G. M. (2015). Feasibility of 
immediate placement of single-tooth implants in the aesthetic zone: a 1-year randomized 
controlled trial. J Clin Periodontol, 42(8), 773-782. https://doi.org/10.1111/jcpe.12429  

Slagter, K. W., Raghoebar, G. M., Hentenaar, D. F. M., Vissink, A., & Meijer, H. J. A. (2021). Immediate 
placement of single implants with or without immediate provisionalization in the maxillary 
aesthetic region: A 5-year comparative study. J Clin Periodontol, 48(2), 272-283. 
https://doi.org/10.1111/jcpe.13398  

Stoupel, J., Lee, C. T., Glick, J., Sanz-Miralles, E., Chiuzan, C., & Papapanou, P. N. (2016). Immediate 
implant placement and provisionalization in the aesthetic zone using a flapless or a flap-
involving approach: a randomized controlled trial. J Clin Periodontol, 43(12), 1171-1179. 
https://doi.org/10.1111/jcpe.12610  

Thoma, D. S., Cosyn, J., Fickl, S., Jensen, S. S., Jung, R. E., Raghoebar, G. M., Rocchietta, I., Roccuzzo, M., 
Sanz, M., Sanz-Sánchez, I., Scarlat, P., Schou, S., Stefanini, M., Strasding, M., & Bertl, K. (2021). 
Soft tissue management at implants: Summary and consensus statements of group 2. The 6th 
EAO Consensus Conference 2021. Clin Oral Implants Res, 32 Suppl 21(Suppl 21), 174-180. 
https://doi.org/10.1111/clr.13798  

Thoma, D. S., Zeltner, M., Hilbe, M., Hämmerle, C. H., Hüsler, J., & Jung, R. E. (2016). Randomized 
controlled clinical study evaluating effectiveness and safety of a volume-stable collagen matrix 
compared to autogenous connective tissue grafts for soft tissue augmentation at implant sites. 
J Clin Periodontol, 43(10), 874-885. https://doi.org/10.1111/jcpe.12588  

Tonetti, M. S., Cortellini, P., Graziani, F., Cairo, F., Lang, N. P., Abundo, R., Conforti, G. P., Marquardt, S., 
Rasperini, G., Silvestri, M., Wallkamm, B., & Wetzel, A. (2017). Immediate versus delayed 
implant placement after anterior single tooth extraction: the timing randomized controlled 
clinical trial. J Clin Periodontol, 44(2), 215-224. https://doi.org/10.1111/jcpe.12666  

Tonetti, M. S., Jung, R. E., Avila-Ortiz, G., Blanco, J., Cosyn, J., Fickl, S., Figuero, E., Goldstein, M., Graziani, 
F., Madianos, P., Molina, A., Nart, J., Salvi, G. E., Sanz-Martin, I., Thoma, D., Van Assche, N., & 
Vignoletti, F. (2019). Management of the extraction socket and timing of implant placement: 

https://doi.org/10.1111/clr.12896
https://doi.org/10.1111/jcpe.13397
https://doi.org/10.1111/cid.13079
https://doi.org/10.1111/jcpe.13352
https://doi.org/10.1111/jcpe.13626
https://doi.org/10.1111/jcpe.13696
https://doi.org/10.1111/jcpe.12429
https://doi.org/10.1111/jcpe.13398
https://doi.org/10.1111/jcpe.12610
https://doi.org/10.1111/clr.13798
https://doi.org/10.1111/jcpe.12588
https://doi.org/10.1111/jcpe.12666


  

Consensus report and clinical recommendations of group 3 of the XV European Workshop in 
Periodontology. J Clin Periodontol, 46 Suppl 21, 183-194. https://doi.org/10.1111/jcpe.13131  

van Nimwegen, W. G., Raghoebar, G. M., Zuiderveld, E. G., Jung, R. E., Meijer, H. J. A., & Mühlemann, S. 
(2018). Immediate placement and provisionalization of implants in the aesthetic zone with or 
without a connective tissue graft: A 1-year randomized controlled trial and volumetric study 
[Mid-facial recession]. Clin Oral Implants Res, 29(7), 671-678. 
https://doi.org/10.1111/clr.13258  

Wu, X. Y., Acharya, A., Shi, J. Y., Qian, S. J., Lai, H. C., & Tonetti, M. S. (2022). Surgical interventions for 
implant placement in the anterior maxilla: A systematic scoping review with evidence mapping. 
Clin Oral Implants Res. https://doi.org/10.1111/clr.14013  

Yang, X., Zhou, T., Zhou, N., & Man, Y. (2019). The thickness of labial bone affects the esthetics of 
immediate implant placement and provisionalization in the esthetic zone: A prospective cohort 
study [Both]. Clin Implant Dent Relat Res, 21(3), 482-491. https://doi.org/10.1111/cid.12785  

Yoshino, S., Kan, J. Y., Rungcharassaeng, K., Roe, P., & Lozada, J. L. (2014). 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 [Mid-
facial recession]. Int J Oral Maxillofac Implants, 29(2), 432-440. 
https://doi.org/10.11607/jomi.3379  

Yuenyongorarn, P., Kan, J. Y. K., Rungcharassaeng, K., Matsuda, H., Roe, P., Lozada, J. L., & Caruso, J. 
(2020). Facial Gingival Changes With and Without Socket Gap Grafting Following Single 
Maxillary Anterior Immediate Tooth Replacement: One-Year Results. J Oral Implantol, 46(5), 
496-505. https://doi.org/10.1563/aaid-joi-D-19-00187  

Zaki, J., Yusuf, N., El-Khadem, A., Scholten, R., & Jenniskens, K. (2021). Efficacy of bone-substitute 
materials use in immediate dental implant placement: A systematic review and meta-analysis. 
Clin Implant Dent Relat Res. https://doi.org/10.1111/cid.13014  

Zuiderveld, E. G., van Nimwegen, W. G., Meijer, H. J. A., Jung, R. E., Mühlemann, S., Vissink, A., & 
Raghoebar, G. M. (2021). 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-year randomized controlled trial. J Periodontol, 92(4), 553-561. 
https://doi.org/10.1002/jper.20-0217  

 

https://doi.org/10.1111/jcpe.13131
https://doi.org/10.1111/clr.13258
https://doi.org/10.1111/clr.14013
https://doi.org/10.1111/cid.12785
https://doi.org/10.11607/jomi.3379
https://doi.org/10.1563/aaid-joi-D-19-00187
https://doi.org/10.1111/cid.13014
https://doi.org/10.1002/jper.20-0217


  

Figure legend 
 
Figure 1 Flow diagram of study selection 
 
Figure 2 Network plots for (a) BBT reduction and (b) MSTR. Node size by sample size, edge 
width by the number of studies. 
 
Figure 3 Forest plots for (a) BBT reduction and (b) MSTR with a PP protocol. 
 
Figure 4 League table indicating the ranking of surgical interventions, with a PP protocol. (a) 
BBT reduction. A superior treatment has negative values in BBT reduction. (b) MSTR. A positive 
sign for MSTR means reduction of mid-facial soft tissue level, indicating an apical shift of soft 
tissue margin. A superior treatment has negative values in MSTR. 
Surgical interventions are reported in the ranked order. Pari-wise meta-analyses (MD, 95% CI) 
are presented in the top half of the table. The estimates from the network met-analyses model 
are presented in the lower half of the table, with group F-N as reference. †No significant 
inconsistency between direct and indirect evidence. 
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Table 1 Characteristics of included studies 

Study Jaws, implant 
sites, buccal 
bone wall 

Grouping information 
No of patients/implants 
randomized (evaluated)  

Surgical interventions 
Flap design/TA/methods of healing 

Main outcomes 
Follow-up length, methods of measuring 

Abd-Elrahman 
2020 

MAX&MAN, 5-
5, intact 

Group 1: 16 (16)/20 (20) 
Group 2: 18 (18)/20 (20) 

Group 1: Flapless/HTA (socket shield 
technique)/IP 
Group 2: Flapless/No TA/IP 

1.Implant survival, 6 months after surgery; 
2.BBT, immediately to 6 months after surgery, CBCT scan 

Bittner 2020 MAX, 4-4, intact Group 1: 16 (16)/16 (16) 
Group 2: 16 (15)/16 (15) 

Group 1: Flapless/HTA/IP or T 
Group 2: Flapless/No TA/IP or T 

1.Implant survival, 1 year after surgery; 
2.MSTR, before to 1 year after surgery, probing using stents 

Cardaropoli 
2014 

MAX&MAN, 5-
5, intact 

26 (26)/26 (26) per group Group 1: Flapless/HTA/T 
Group 2: Flapless/No TA/T 

1.Implant survival, 1 year after surgery 

Chen 2007 MAX, 5-5, 
buccal 
attachment 
loss<5 mm 

10 (10)/10 (10) per group 
 

Group 1: Flap/HTA/S (excluded) 
Group 2: Flap/HTA/S 
Group 3: Flap/No TA/S 

1.Implant survival, 3 years after restoration 
2. BBT, immediately to 6 months after surgery, measured during 
re-entry surgery using probe 

Daif 2013 MAN, 
premolars, NR 

14 (14)/14 (14) per group Group 1: Flap/No TA/S 
Group 2: Flap/HTA/S 

1.Implant survival, 6 months after restoration 

Diana 2018 MAX&MAN, 5-
5, intact 

31 (29)/41 (39) in total Group 1: Flap/No TA/S 
Group 2: Flap/HTA/S 

1.Implant survival, 1 year after surgery 

Ferrantino 2021 MAX&MAN, 5-
5, buccal bone 
defect≤1 mm 

Group 1: 31 (30)/31 (30) 
Group 2: 28 (26)/28 (26) 

Group 1: Flapless/HTA&STA/IP 
Group 2: Flapless/HTA/IP 

1.Implant survival, 1 year after surgery 

Frizzera 2019 MAX, 2-2, 
buccal 
attachment 
loss>3 mm 

8 (8)/8 (8) per group Group 1: Flapless/HTA/IP 
Group 2: Flapless/HTA&STA/IP 
Group 3: Flapless/HTA/IP (excluded) 

1.Implant survival, 1 year after surgery; 
2.MSTR, before to 1 year after surgery, intra-oral photos 

Girlanda 2019 MAX, 2-2, 
presence 

11 (11)/11 (11) per group Group 1: Flapless/HTA/T 
Group 2: Flapless/No TA/T 

1.Implant survival, 6 months after surgery 



Grassi 2019 MAX, 
premolars, 
buccal bone 
defect<3 mm 

Group 1: 15 (15)/15 (15) 
Group 2: 15 (14)/15 (14) 
Group 3: 15 (15)/15 (15) 

Group 1: Flap/HTA/S 
Group 2: Flap/No TA/S 
Group 3: Flapless/No TA/S 

1.Implant survival, 6 months after surgery 
2.BBT, immediately to 6 months after surgery, CBCT scan 

Jacobs 2020 MAX, 4-4, intact Group 1: 19 (19)/19 (19) 
Group 2: 14 (14)/14 (14) 

Group 1: Flapless/HTA/T 
Group 2: Flapless/No TA/T 

1.Implant survival, 9.7 months after surgery; 
2.MSTR, before to 9.7 months after surgery, intra-oral photos 

Jiang 2020 MAX, 2-2, intact Group 1: 20 (20)/20 (20) 
Group 2: 20 (20)/20 (20) 

Group 1: Flapless/HTA&STA/IP 
Group 2: Flapless/HTA/IP 

1.Implant survival, 6 months after surgery 

Kabi 2020 MAX&MAN, 5-
5, NR 

Group 1: 17 (16)/17 (16) 
Group 2: 16 (16)/16 (16) 

Group 1: Flapless/HTA/T 
Group 2: Flapless/No TA/T 

1.Implant survival, 9 months after surgery 

Mastrangelo 
2018 

MAX&MAN, 
premolars, NR 

Group 1: 54 (51)/NR (64) 
Group 2: 54 (51)/NR (51) 

Group 1: Flap/HTA/S 
Group 2: Flap/No TA/S 

1.Implant survival, 3 years after restoration 

Naji 2021 MAX, 
premolars, 
intact 

Group 1: 16 (14)/16 (14) 
Group 2: 16 (16)/16 (16) 
Group 3: 16 (15)/16 (15) 

Group 1: Flap/HTA/S 
Group 2: Flap/No TA/S 
Group 3: Flapless/No TA/S 

1.Implant survival, 6 months after surgery 
2.BBT, immediately to 6 months after surgery, CBCT scan 

Sanz 2017 MAX, 5-5, intact Group 1: 45 (43)/45 (43) 
Group 2: 45 (43)/45 (43) 

Group 1: Flap/HTA/T 
Group 2: Flap/No TA/T 

1.Implant survival, 4 months after surgery 
2.BBT, immediately to 4 months after surgery, measured during 
re-entry surgery using probe 

Slagter 2021 MAX, 4-4, 
buccal bone 
defect<5 mm 

Group 1: 20 (20)/20 (20) 
Group 2: 20 (19)/20 (19) 

Group 1: Flapless/HTA/IP 
Group 2: Flapless/HTA&STA/S 

1.Implant survival, 5 years after surgery; 
2.MSTR, before to 1/5 years after surgery†, intra-oral photos 

Stoupel 2016 MAX, 5-5, intact Group 1: 18 (16)/18 (16) 
Group 2: 21 (18)/21 (18) 

Group 1: Flapless/No TA/IP 
Group 2: Flap/No TA/IP 

1.Implant survival, 1 year after surgery; 
2.MSTR, before to 1 year after surgery, casts 

vanNimwegen 
2018 

MAX, 4-4, intact Group 1: 30 (25)/30 (25) 
Group 2: 30 (25)/30 (25) 

Group 1: Flapless/HTA&STA/IP 
Group 2: Flapless/HTA /IP 

1.Implant survival, 1 year after final restoration; 
2.MSTR, before to 1 year after final restoration, intra-oral photos 

Yoshino 2014 MAX, 4-4, intact 10 (10)/10 (10) per group Group 1: Flapless/HTA&STA/IP 
Group 2: Flapless/HTA /IP 

1.Implant survival, 1 year after surgery; 
2.MSTR, before to 1 year after surgery, casts 

Yuenyongorarn 
2020 

MAX, 2-2, NR 10 (10)/10 (10) per group Group 1: Flapless/HTA /IP 
Group 2: Flapless/No TA /IP 

1.Implant survival, 1 year after surgery 



†The number of patients/implants and MSTR recorded at 1 year after surgery was used for data synthesis. Implant sites, 5-5, region between bilateral 
second premolars; 4-4, region between bilateral first premolars; 2-2, incisors and lateral incisors. Abbreviations. MAX=maxilla, MAN=mandible, TA=tissue 
augmentation, HTA=hard tissue augmentation, STA=soft tissue augmentation, IP=immediate provisionalisation, T=transmucosal healing, S=submerged 
healing, MSTR=mid-facial soft tissue recession, BBT=buccal bone thickness, NR=not reported.  
 

Zuiderveld 2021 MAX, 4-4, 
buccal bone 
defect<2 mm 

Group 1: 30 (28)/30 (28) 
Group 2: 30 (27)/30 (27) 

Group 1: Flapless/HTA&STA/IP 
Group 2: Flapless/HTA /IP 

1.Implant survival, 1 year after final restoration; 
2.MSTR, before to 1 year after final restoration, intra-oral photos; 
3.BBT, before to 1 year after final restoration, CBCT scan 



Table 2 Summary of findings 

 
 
 

Which surgical intervention should be used for type 1 implant placement in esthetic area? 
Patient or population: patients with hopeless single tooth in esthetic area, looking for dental implant rehabilitation 
Setting: university hospital, private practice 
Intervention: F-HTA, FL-N, FL-HTA, FL-HTA&STA 
Comparison: F-N 
Outcomes Mean difference and 95% confidence interval, main comparator is F-N unless specifically mentioned 

F-HTA FL-N FL-HTA FL-HTA&STA F-N 
BBT reduction MD 0.53 mm fewer 

(0.74 fewer to 0.31 fewer) 
MD 0.63 mm fewer 
(0.86 fewer to 0.39 fewer) 

MD 0.79 mm fewer 
(1.06 fewer to 0.51 fewer) 

MD 0.49 mm fewer 
(1.07 fewer to 0.10 more) 

The mean BBT reduction ranged 
from 0.91 to 1.59 mm 

⨁⨁⨁◯ 
Moderate† 
based on 167 participants (4 trials) 

⨁⨁⨁◯ 
Moderate† 

based on 61 participants (2 trials) 

⨁⨁⨁◯ 
Moderate† 

based on indirect comparison 

⨁⨁◯◯ 
Low‡ 

based on indirect comparison 
MSTR Not determined MD 0.20 mm fewer 

(0.50 fewer to 0.10 more) 
MD 0.30 mm fewer 
(0.91 fewer to 0.30 more) 

MD 0.81 mm fewer 
(1.45 fewer to 0.17 fewer) 

The mean MSTR was 0.42 mm 

⨁⨁◯◯ 
Low‡ 

based on 34 participants (1 trial)  

⨁⨁◯◯ 
Low‡ 

based on indirect comparison 

⨁⨁⨁◯ 
Moderate† 

based on indirect comparison 
The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; MD: mean difference 
GRADE Working Group grades of evidence 
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 
Footnote 
† Downgrade one level: high risks of bias of studies 
‡ Downgrade two levels: high risks of bias of studies and imprecision (95% confidence interval including null effect line) 
F-N, flap elevation, no tissue augmentation; F-HTA, flap elevation, hard tissue augmentation; FL-N, flapless, no tissue augmentation; FL-HTA, flapless, hard tissue augmentation; FL-HTA&STA, flapless, hard and soft tissue augmentation. 




