
ABSTRACT

Purpose: The aim of this systematic review was to evaluate the effectiveness of the socket 
shield technique (SST), an innovative surgical method introduced in 2010, for reducing 
buccal bone plate resorption.
Methods: The review was conducted following the PRISMA guidelines. Clinical studies 
conducted in humans and investigating the SST were searched on PubMed (MEDLINE), 
Embase, Web of Knowledge, and Google Scholar in November and December 2021. The 
implant survival rate, percentage of complications, and clinical parameters (marginal bone 
loss [MBL], pink esthetic score [PES], and buccal bone plate resorption [BBPR]) were 
analyzed using the collected data.
Results: The initial search resulted in 132 articles. After article screening, the full texts of 19 
studies were read and 17 articles were finally included in the review. In total, 656 implants 
were installed with the SST. Nine of the 656 implants experienced failure, resulting in an 
implant survival rate of 98.6%. The percentage of complications was about 3.81%. The 
analysis of clinical parameters (MBL, PES, and BBPR), showed favorable results for the SST. 
The mean MBL in implants placed with the SST was 0.39±0.28 mm versus 1.00±0.55 mm in 
those placed without the SST. PES had a better outcome in the SST group, with an average of 
12.08±1.18 versus 10.77±0.74. BBPR had more favorable results in implants placed with the 
SST (0.32±0.10 mm) than in implants placed with the standard technique (1.05±0.18 mm).
Conclusions: The SST could be considered beneficial for preserving the buccal bone plate. 
However, since only 7 of the included studies were long-term randomized controlled trials 
comparing the SST with the standard implant placement technique, the conclusions drawn 
from this systematic review should be interpreted with caution.

Trial Registration: PROSPERO Identifier: CRD42020180637

Keywords: Bone transplantation; Dental implants; Immediate dental implant loading;  
Oral surgery; Systematic review

J Periodontal Implant Sci. 2023 Apr;53(2):99-109
https://doi.org/10.5051/jpis.2201780089
pISSN 2093-2278·eISSN 2093-2286

Received: Feb 18, 2022
Revised: Jun 23, 2022
Accepted: Jul 26, 2022
Published online: Sep 5, 2022

*Correspondence:
Maurizio D’Amario
Department of Life, Health and Environmental 
Sciences, Dental Clinic, University of L’Aquila, 
Via Vetoio, Delta 6, Coppito 67010, Italy.
Email: maurizio.damario@univaq.it 
Tel: +39-(0)862-434785 
Fax: +39-(0)862-434978

† Stefano Oliva Maurizio D’Amario equally 
contributed.

Copyright © 2023. Korean Academy of 
Periodontology
This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/).

ORCID iDs
Stefano Oliva 
https://orcid.org/0000-0002-8833-6224
Mario Capogreco 
https://orcid.org/0000-0002-4869-5273
Giovanna Murmura 
https://orcid.org/0000-0003-3054-0203
Ettore Lupi 
https://orcid.org/0000-0001-6993-9911
Di Carlo Mariachiara 
https://orcid.org/0000-0001-5259-1330

Stefano Oliva  1,†, Mario Capogreco  1, Giovanna Murmura  2, Ettore Lupi  3, 
Di Carlo Mariachiara  1, Maurizio D’Amario  1,*,†

1Department of Life, Health and Environmental Sciences, University of L’Aquila, Coppito, Italy
2 Department of Medical, Oral and Biotechnological Sciences, University “G. d’Annunzio” of Chieti-Pescara, 
Chieti, Italy

3 Maxillo-Facial Surgery Unit, Department of Life, Health and Environmental Sciences, University of L’Aquila, 
Coppito, Italy

The socket shield technique and its 
complications, implant survival rate, 
and clinical outcomes: a systematic 
review

Review

https://jpis.org 99

Implant Science

http://crossmark.crossref.org/dialog/?doi=10.5051/jpis.2201780089&domain=pdf&date_stamp=2022-09-05
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020180637
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-8833-6224
https://orcid.org/0000-0002-8833-6224
https://orcid.org/0000-0002-4869-5273
https://orcid.org/0000-0002-4869-5273
https://orcid.org/0000-0003-3054-0203
https://orcid.org/0000-0003-3054-0203
https://orcid.org/0000-0001-6993-9911
https://orcid.org/0000-0001-6993-9911
https://orcid.org/0000-0001-5259-1330
https://orcid.org/0000-0001-5259-1330
https://orcid.org/0000-0002-8833-6224
https://orcid.org/0000-0002-4869-5273
https://orcid.org/0000-0003-3054-0203
https://orcid.org/0000-0001-6993-9911
https://orcid.org/0000-0001-5259-1330
https://orcid.org/0000-0003-3524-5756


Maurizio D’Amario 
https://orcid.org/0000-0003-3524-5756

Trial Registration
PROSPERO Identifier: CRD42020180637

Conflict of Interest
No potential conflict of interest relevant to this 
article was reported. 

Author Contributions
Conceptualization: Stefano Oliva, Mario 
Capogreco, Maurizio D’Amario; Data curation: 
Stefano Oliva, Giovanna Murmura, Ettore 
Lupi, Di Carlo Mariachiara, Maurizio D’Amario; 
Formal analysis: Stefano Oliva, Mario 
Capogreco, Maurizio D’Amario; Methodology: 
Stefano Oliva, Giovanna Murmura, Maurizio 
D’Amario; Validation: Mario Capogreco, 
Maurizio D’Amario; Writing - original draft 
preparation: Stefano Oliva, Giovanna 
Murmura, Ettore Lupi, Di Carlo Mariachiara; 
Writing - review & editing: Mario Capogreco, 
Maurizio D’Amario.

https://jpis.org 100

INTRODUCTION

There is now a growing demand for implants placed immediately following extraction in the 
maxillary esthetic region. Implantology in the visible frontal region demands extreme precision 
due to patients’ high long-term requirements. Tooth loss results in physiological volume 
changes of the alveolar bone [1,2]. Alveolar bone resorption is more pronounced in the buccal 
plate than in the lingual plate [3]. During the 4-month interval following tooth extraction, 
the buccal bone dimension undergoes horizontal resorption that amounts to about 56%. The 
corresponding reduction of the lingual/palatal bone wall is 30% [4]. The marked alterations 
after tooth extraction appear to be attributable to the loss of the periodontal ligament and 
the subsequent trauma, in particular at the buccal bone plate. Alveolar bone resorption could 
compromise implant insertion, especially in esthetic areas such as the anterior maxilla. In 
order to resolve the negative impact of tooth loss, various techniques have been proposed, 
such as immediate implants, socket preservation with biomaterials [5,6], or alveolar ridge 
preservation with bioabsorbable membranes [7]. Immediate implant placement after tooth 
extraction is a well-known and successful treatment option with a comparable success rate to 
that of delayed implant techniques, and it reduces costs, the number of surgical procedures, 
and time to rehabilitation. The literature confirms that these techniques avoid ridge collapse, 
even if complete preservation of the bone crest is not documented. In 2010, Hurzeler et al. [8] 
proposed the socket shield technique (SST), which involves partial buccal root retention, in 
order to preserve the buccal bone plate, with an immediate implant placed palatal to the root 
fragment. They demonstrated the formation of cementum and osteointegration on implant 
surfaces placed in contact with intentionally retained roots. The surgical procedure of the SST 
(Figure 1) can be suggested for the stabilization of soft and hard tissues at the extraction site. 
The major indications for SST are maxillary anterior teeth in the esthetic areas that cannot be 
restored. SST can also be performed in the posterior region along with immediate implant 
placement [9,10]. SST is not recommended in teeth with widening of the periodontal ligament, 
periodontal disease or mobility, or horizontal or vertical root fractures [11-16].
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Figure 1. Surgical procedures of the socket shield technique with immediate implant placement.
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To date, many heterogeneous clinical studies and reviews have been published in the 
literature on this technique, but there is still no consensus on its efficacy and its long-term 
and esthetic outcomes. Only a few clinical studies are randomized controlled trials, while 
there are more retrospective studies; nonetheless, even an analysis of randomized controlled 
trials, retrospective studies, and prospective clinical trials would be interesting, although 
such an analysis has not yet been performed. The SST, as with other immediate implant 
techniques, seems to have a survival rate comparable to that of the conventional implant 
technique. Long-term osteointegration is a milestone in a patient’s treatment [10], and like 
all techniques there is the possibility of complications and failure. The main goals of clinical 
trials are to determine the survival rate and to evaluate complications, but these are not the 
final endpoints; instead, the secondary outcomes to evaluate are the volume, health, and 
esthetics of the supporting tissues needed to maintain stability over the long term [10]. 
The aim of this systematic review was to establish the effectiveness of the SST. The primary 
outcome was to verify the implant survival rate and to determine which complications occur 
and how frequently they take place. The secondary outcome was to assess the long-term 
prognosis for the stabilization of buccal soft and hard tissues, especially the preservation of 
buccal crestal bone plate.

MATERIALS AND METHODS

Protocol
This systematic review was registered on PROSPERO (registration number: 
CRD42020180637). The review was based on the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines [17].

Eligibility criteria
The following population, intervention/exposure, comparison, outcome question was 
formulated to address the specific aim of the study (i.e., to evaluate the effectiveness of the SST):

1) Population: patients with a non-restorable tooth that required extraction.
2) Intervention: implants placed with the SST.
3) Comparison: implants with the conventional technique.
4)  Outcomes: the implant survival rate with SST, which complications occur and how 

frequently they take place, and the long-term prognosis for the stabilization of buccal 
soft and hard tissues.

Inclusion criteria
This review included articles based on the socket-shield principle, in which implants are 
placed in close proximity or in contact with root fragments that are intentionally retained to 
preserve or promote buccal crestal bone. The studies eligible for inclusion were randomized 
controlled clinical studies, prospective cohort studies, and retrospective case series on 
humans, with a minimum follow-up of 6 months, published from 2010 to 2021.

Exclusion criteria
Studies in which root fragments were not retained intentionally or in which implants were 
unknowingly placed in proximity to the root fragment were excluded. Furthermore, case 
reports, studies on animals, and studies written in a language other than English were not 
included.

https://doi.org/10.5051/jpis.2201780089
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Search
A search was performed on PubMed (MEDLINE), Embase, Web of Knowledge, and Google 
Scholar in November and December 2021 including the following keywords: “socket,” “socket 
shield,” “socket shield technique,” “root membrane technique,” “implant placement,” “alveolar 
ridge preservation,” “implant proximity to teeth,” and “implant in contact with root.” A manual 
search was also performed of the last 5 years of publications in relevant dental journals (Clinical 
Implant Dentistry and Related Research, Clinical Oral Implants Research, Implant Dentistry, International 
Journal of Oral and Maxillofacial Implants, International Journal of Periodontics and Restorative Dentistry, 
Journal of Esthetic and Restorative Dentistry, Journal of Periodontal & Implant Science, International Journal 
of Prosthodontics, Journal of Cranio-Maxillofacial Surgery, and Journal of Periodontology), and the 
bibliographies of all eligible papers were scanned to find additional relevant studies. Clinical 
studies were chosen based on the title and abstract by 2 investigators.

Data collection
The data from each publication were analyzed, including complications, implant failure, the 
implant survival rate, and clinical parameters (marginal bone loss [MBL], the pink esthetic 
score [PES], buccal bone thickness, and buccal bone plate resorption [BBPR]). The authors 
independently collected the data and confirmed the results by comparison.

Statistical analysis
The weighted average mean was used for the analysis of the survival rate of implants in all 17 
included articles. Randomized controlled trials were considered for comparisons of the mean 
values of MBL, PES, buccal bone thickness, and BBPR. The complication rate and implant 
survival rate were calculated as mean values.

Quality and risk of bias assessment of the included studies
The Cochrane Collaboration tool was used to assess the risk of bias in the human randomized 
controlled trials. To evaluate the risk of bias in non-randomized clinical trials, the ROBINS-I 
tool was used. The evaluated criteria were divided into pre-intervention, intervention, and 
post-intervention categories. The risk of bias was individually analyzed for each study and 
classified as low, moderate, serious, critical, and no information.

RESULTS

In total, 132 studies were found in the database search, from which 103 articles were screened 
after duplicates were removed. Articles that could not be found in English were discarded (n=2). 
After title and abstract screening, 82 records were excluded, and the full texts of the remaining 
19 articles were read. Two of those articles were excluded from the systematic review because 
they involved a follow-up period shorter than 6 months. Seventeen studies were included in the 
quantitative and qualitative review. Figure 2 shows a flow diagram of the search results.

Study details and outcomes
Among the 17 studies involved in the review, 7 were retrospective studies [9-11,18-21], 7 were 
randomized controlled studies [22-28] and 3 were prospective studies [29-31]. All studies 
presented level III evidence. The mean follow-up period of the selected papers was 18 months.

Table 1 presents a quantitative description of all the studies included in the systematic 
review, along with the total sample size and complications associated with the SST. In 
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the 17 human clinical studies, 575 patients were given 656 implants with the SST. Nine 
implants failed, and 25 implants had other complications such as exposure, infections, peri-
implantitis, and migration. The mean complication rate was 3.81%, and the implant survival 
rate was 98.6% (Table 2).

As clinical parameters, MBL, PES, buccal bone thickness, and BBPR were analyzed from 
randomized controlled studies (Tables 3-5). MBL was lower in implants placed with the SST 
than in implants placed without the SST (0.39±0.28 mm vs. 1.00±0.55 mm). The SST likewise 
showed better outcomes for PES, with an average value of 12.08±1.18 versus 10.77±0.74. BBPR 
had more favorable results in implants placed with the SST (mean: 0.32±0.10 mm) than in 
implants placed with the standard technique (mean: 1.05±0.18 mm). Buccal bone thickness, 
in accordance with other results, showed better values in the SST group (1.14±0.2 mm) than 
in the control group (0.90±0.15 mm).

Quality assessment of the included studies
The Cochrane Collaboration’s tool was used to assess the risk of bias in the human 
randomized controlled trial, and the results are presented in Figure 3. All 7 studies had a 
low risk of bias, and any biases were deemed unlikely to alter the results of the systematic 
review. The ROBINS-I tool was used to evaluate the risk of bias in the non-randomized 
clinical trials. A detailed evaluation of the possible risk of bias for all categories is 
summarized in Figure 4.

https://doi.org/10.5051/jpis.2201780089
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Table 1. General characteristics of the included studies.
Authors and year Type of study Follow-up period Biological complications with 

no implant removal (%)
Implants failed and 

removed (survival rate)
No. of patients/

total implants/SST
Bäumer et al., 2017 [9] Retrospective case series 51 months No complications 0 (100%) 10/10/10
Gluckman et al., 2017 [10] Retrospective study 1 year 16 exposures, 3 infections,  

1 migration (19.5%)
5 (96.1%) 128/128/128

Siormpas et al., 2018 [11] Retrospective study 17 months (max 120 
months of follow-up)

No complications (3 at 120 
months of follow-up)a)

3 (1.2%) (5 at 120 
months of follow-up)b)

182/250/250

Mitsias et al., 2020 [12] Retrospective cohort study 3 years No complications 0 (100%) 10/13/13
Siormpas et al., 2014 [18] Retrospective case series 2 years 1 periapical granulomatous 

defect (2.17%)
0 (100%) 46/46/46

Abadzhiev et al., 2014 [19] Retrospective case series 2 years No complications 0 (100%) 25/26/10
Hana and Omar, 2020 [21] Retrospective study 12 months 2 internal and other external 

shield exposures (20%)
1 (95%) 40/40/20

Bramanti et al., 2018 [22] Randomized controlled trial 3 years No complications 0 (100%) 40/40/20
Sun et al., 2020 [23] Randomized clinical study 2 years No complications 0 (100%) 30/30/15
Tiwari et al., 2019 [24] Randomized clinical study 1 year 1 apical resorption of the 

shield (12%)
0 (100%) 16/16/8

Barakat et al., 2017 [25] Randomized controlled 
clinical trial

7 months No complications 0 (100%) 20/20/10

Atef et al., 2020 [26] Randomized clinical study 12 months 0 0 (100%) 42/42/21
Abd-Elrahman et al., 2020 
[27]

Randomized clinical study 6 months 1 internal shield exposure 
(10%)

0 (100%) 40/40/20

Santhanakrishnan et al.,  
2021 [28]

Randomized clinical study 6 months 0 0 (100%) 75/75/25

Troiano et al., 2014 [29] Prospective case study 6 months No complications 0 (100%) 7/10/10
Han et al., 2018 [30] Prospective study 1 year No complications 0 (100%) 30/40/40
Fattouh, 2018 [31] Prospective study 12 months 0 0 (100%) 20/20/10
SST: socket-shield technique.
a)Root fragment infection and peri-implant mucositis at 113 months (n=1) and root fragment infections with fistula mucositis at 51 months and 83 months of 
follow-up (n=2), respectively. b)Failures of osseointegration.at 3 months (n=2) and peri-implantitis at 12, 36, and 59 months (n=3), respectively.

Table 2. Implant survival rate
Number of patients Number of implants Biological complications with no implant removal Implant failure Mean follow-up Survival rate
575 656 25 (3.81%) 9 (1.37%) 18 months 98.6%

Table 3. Clinical parameters (mean ± standard deviation) of marginal bone loss, pink esthetic score, and buccal bone plate resorption of implants placed with 
the SST versus implants placed with other techniques in randomized controlled trials.
Authors and year SST 

implants
Control group and technique Marginal bone loss  

(mm)
Pink esthetic  

score
Buccal bone plate 
resorption (mm)

Bramanti et al., 2018 [22] 20 Conventional immediate implant SST: 0.60±0.06 SST: 12.15±0.87 Not evaluated
CG: 1.11±0.13 CG: 10.3±1.59

Sun et al., 2020 [23] 15 Conventional immediate flap-less approach SST: 0.28±0.22  
(at 6 months)

SST: 12.07±1.62 Not evaluated

CG: 0.87±0.29  
(at 6 month)

CG: 11.33±1.76

Tiwari et.al., 2019 [24] 8 Conventional immediate implant Not evaluated Not evaluated SST: 0.03±0.02
CG: 0.18±0.013

Barakat et al., 2017 [25] 10 Conventional immediate implant SST: 0.44±0.24 Not evaluated SST: 0.10±0.03
CG: 1.61±0.78 CG: 0.34±0.11

Atef et al., 2020 [26] 21 Conventional Immediate implant filling the buccal 
gap with xenograft

SST: 0.36±0.62 SST: 12.12±0.64 SST: 0.290±0.34
CG: 0.71±1.02 CG: 11.86±0.35 CG: 1.45±0.72

Abd-Elrahman et al., 2020 [27] 20 Conventional Immediate implant SST: 0.31 SST: 12±1.2 SST: 0.15
CG: 0.7 CG: 8.85±1.81 CG: 0.3

Santhanakrishnan et al., 2021 [28] 25 I CG Conventional immediate implant placement Not evaluated SST: 12.1±1.6 SST: 0.05±0.02
II CG Delayed implant Placement I CG: 12.2±1.9 I CG: 0.4±0.01

II CG: 10.9±1.5 II CG: 0.2±0.2
Bold-faced values are statistically significant difference between groups.
SST: socket shield technique; CG: control group; SS: statistically significant difference.
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DISCUSSION

The present systematic review on the SST analyzed only human studies, particularly 
randomized controlled trials, retrospective case series, and prospective studies.
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Table 4. Buccal bone thickness of implants placed with the SST versus implants placed with the standard technique
Authors and year No. of patients (implants) Buccal bone thickness (mm)
Sun et al. 2020 [23] 30 1.15±0.2

0.83±0.13
Tiwari et al. 2019 [24] 16 1.14±0.2

0.98±0.17
SST: socket shield technique.

Table 5. Weighted average values of clinical parameters
Parameters Socket shield technique Control group
Marginal bone loss (mm) 0.39±0.28 1.00±0.55
Pink esthetic score 12.08±1.18 10.77±0.74
Buccal bone plate resorption (mm) 0.32±0.10 1.05±0.18
Buccal bone thickness (mm) 1.14±0.2 0.90±0.15
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The primary aim of our review was to assess whether the SST has a favorable prognosis in 
terms of implant survival rate, which complications occur, and how frequently they take 
place. In the present review, the implant survival rate was found to be 98.6%, as we found 
that 9 implants failed out of 656 implants placed. This result seems to be in accordance 
with the implant survival rate reported in the literature (90%–95% at 10 years) [32]. The 
most frequent complications were shield exposure and infections. Exposure, internal or 
external, was found to account for 76% of complications. This complication could be related 
to a previous infection of the tooth fragment or a non-meticulous surgical technique. A 
scrupulous patient assessment, a dedicated surgical plan, and surgical experience on the 
part of clinicians are mandatory in order to reduce the probability of complications. In the 
study by Gluckman et al. [10], out of a total of 20 complications, 16 were exposures and 3 
infections. The authors concluded “the likely cause is a lack of adequate space between the 
coronal edge of the shield and the subgingival contour of the crown.” In a retrospective study 
of 182 patients who received 250 implants, the 10-year cumulative implant success rate was 
88.5% (implant-based) and 87.9% (patient-based). The complications were infection of the 
root portion, with suppuration and fistula formation, which occurred in 4 cases and infection 
of the root associated with preimplant mucositis in 1 case. However, the studies examined 
were relatively recent, so a longer period of follow-up will be necessary to obtain more 
accurate information on the implant survival rate.

The secondary aim of our review was to establish the effectiveness of the SST on clinical 
parameters, such as MBL, PES, and the ability of the technique on the capacity to reduce 
horizontal resorption of the buccal bone, which is the main reason why the SST was 
introduced. MBL has been considered among the major complications associated with 
maintenance and success in implant therapy. Various factors have been described as 
responsible for crestal bone resorption, such as biological width formation, surgical trauma 
and prosthetic problems including overload and fracture [33,34]. In randomized controlled 
studies, MBL was lower in implants placed with the SST than in implants placed without 
the SST. The PES evaluates the anterior esthetics of the implant-supported single crown 
at 7 points: the mesial and distal papilla, soft-tissue color, contour, level, texture, and 
deficiency of the alveolar ridge. Comparing 2 randomized controlled trials, by Sun et al. [23] 
and Bramanti et al. [22], PES had better outcomes in the SST group. PES is of remarkable 
importance because the SST is especially indicated in the anterior maxilla region, according 
to Hurzeler et al. [8]. MBL and PES had better results in the SST group in all the evaluated 
studies. We can consider the retained root-fragment as a barrier that was able to maintain the 
contour of the ridge, in order to preserve both hard and soft tissue. Our review also evaluated 
whether the retention of the root fragment could mitigate the horizontal resorption of buccal 
bone. Two parameters were evaluated: BBPR and buccal bone thickness. Tiwari et al. [24] and 
Barakat et al. [25], in their randomized controlled trials [22], both concluded that the SST 
group showed significantly less horizontal BBPR than implants placed in standard sockets.

This scientific evidence and the empirical experience of immediate implant placement in 
fresh extraction sockets have led to the proposal that by preserving the periodontal tissues on 
the buccal part of the socket, we could probably prevent bone resorption in this critical area, 
as no osteoclastic remodeling of the coronal part of the buccal plate.

With regard to buccal bone thickness at the crest, Sun et al. [23] and Tiwari et al. [24] found 
a statistically significant difference between the 2 groups. In the SST group, the average value 
was 1.15 mm, while in the control group, the average value was 0.90 mm.
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All the studies included in this systematic review demonstrated better preservation of bone 
through the SST. Analyzing the complication and implant survival rates of the SST, we can 
consider this technique a successful alternative to post-extractive implant insertions in the 
esthetic zone. The presence of the “shield” establishes advantages for hard and soft tissues in 
terms of space maintenance. Thus, reduction of MBL, increased PES, and decreased buccal 
bone resorption are parameters that may encourage use of the SST. The reduction of both 
hard and soft tissue resorption results in a profile comparable to that of the natural teeth.

In conclusion, this systematic review showed encouraging results for the SST. Further long-
term randomized controlled trials are required to establish the clinical safety and efficacy of 
this technique. Within the limits of this review, it may be concluded that the implant survival 
rate of the SST is in accordance with the standard implant survival rate.

The SST appears to be a safe technique to preserve alveolar bone, as it leads to less horizontal 
and vertical bone loss than conventional implantation. This technique may also induce more 
favorable esthetic outcomes than conventional implant placement. The greatest benefit of the 
SST seems to be preservation of the buccal bone plate, which protects implant placement and 
improves esthetic outcomes.

Nonetheless, there were few long-term randomized controlled trials comparing the SST 
with conventional immediate implants, and the conclusions drawn from the results of this 
systematic review should be interpreted with caution. Further randomized controlled trials 
with long-term follow-up have to be conducted in order to recommend the SST on a general 
basis and to establish stronger evidence for its success.
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