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Abstract
Purpose: Dental implant therapy is a common clinical treatment for missing teeth. However, the esthetic result is not as satisfactory as expected in some cases, 
especially in the anterior maxillary area. Poor esthetic results are caused by inadequate preparation of the hard and soft tissues in this area before treatment. The 
socket shield technique may be an alternative for a desirable esthetic outcome in dental implant treatments. 
Study selection: In the present systematic review, PubMed-Medline, Google Scholar, and ScienceDirect were searched for clinical studies published from 
January 2000 to December 2018. 
Results: Twenty studies were included, comprising one randomized controlled trial, two cohort studies, 14 clinical human case reports, and three retrospective 
case series. In total, 288 patients treated with the socket shield technique with immediate implant placement and follow-up between 3–60 months after 
placement were included. A quality assessment showed that 12 of the 20 included studies were of good quality. Twenty-six of the 274 (9.5%) cases developed 
complications or adverse effects related to the socket shield technique. Most studies reported implant survival without the complications (90.5%); most of 
the cases that were followed up for more than 12 months after implant placement achieved a good esthetic appearance. The failure rate was low without the 
complications, although there were some failures due to failed implant osseointegration, socket shield mobility and infection, socket shield exposure, socket 
shield migration, and apical root resorption. 
Conclusions: The socket shield technique can be used in dental implant treatment, but it remains difficult to predict the long-term success of this technique until 
high-quality evidence becomes available.
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1. Introduction

Dental implant therapy is currently a common treatment option
for patients with missing teeth because of its overall good treatment 
outcome. After implant placement, attention must be paid to not only the 
establishment of osseointegration but also the esthetics of the surrounding 
area, particularly the anterior maxillary area. The implant is usually placed 
after tooth extraction; this action changes the contour of the hard and soft 

tissue in the surrounding area and the pontic area[1–3]. Regarding hard 
tissue, there is more alveolar ridge resorption on the buccal aspect than 
on the lingual aspect; therefore, alveolar bone support is required to 
achieve esthetically pleasing soft tissue contours[2,4]. To achieve a 
natural appearance of emergence of the prosthesis, it is necessary to attain 
sufficient hard and soft tissue dimensions via the socket preservation 
technique or alveolar ridge preservation.
    Alveolar ridge preservation is a procedure that emerged in the mid-
1980s and is used to preserve ridge volume by placing the graft material in 
a tooth socket after extraction, with or without the application of a barrier 
membrane or soft tissue. This preservation procedure is often used in dental 
practice owing to its conceptual attractiveness and technical simplicity 
with continuous evaluation[5–7]; multiple studies have evaluated the 
efficacy of this procedure[7]. Alveolar ridge preservation can be achieved 
with three types of grafts: soft tissue, hard tissue, or a combination of soft 
and hard tissue[5]. Biomaterials have also been used for grafting; these 
include autogenous, allogeneic, xenogeneic, and alloplastic bone grafts, 
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and other materials such as platelet-rich plasma, platelet-rich fibrin, bone 
morphogenetic protein, Emdogain, and cell therapy[6,7].
    Alveolar ridge preservation varies depending on the procedure or 
material used. In guided bone regeneration, a barrier membrane is used to 
direct the growth of new bone and gingival tissue for better esthetic appeal 
or prosthetic restoration. In connective tissue grafting, connective tissue is 
used as the graft. The technique in which only part of the root is extracted 
is called partial extraction therapy, this comprises the socket shield and 
pontic shield techniques. The present review discusses the socket shield 
technique of the partial extraction therapy.
    The root submergence technique was developed to preserve the 
alveolar ridge and soft tissue of the oral cavity, and its use has increased 
recently for prosthesis implantation. This technique is usually used in the 
anterior maxillary region, which requires consideration from an esthetic 
viewpoint. The root submergence technique was first introduced in 1953 
and continued to be developed until the socket shield technique that 
enabled immediate implant placement was introduced in 2007. In 2015, 
this technique was combined with socket grafting to preserve the ridge 
at the pontic site[8]. The socket shield technique was first described by 
Hürzeler et al.[9] in 2010, and the evidence regarding this technique was 
systematically reviewed by Ghapure et al.[1] in 2017. Since then, a lot of 
new evidence regarding the socket shield technique has been published. 
Therefore, we performed an updated systematic review that included newly 
available evidence.
    The partial extraction therapy aims to prevent the resorption of alveolar 
bone after tooth extraction; herein the buccal fragment of the tooth is 
preserved to prevent buccal cortical bone resorption[8]. The socket shield 
technique combined with immediate implant placement has the potential 
to preserve the natural appearance, and is considered minimally invasive 
because it does not require flap elevation or second-stage surgery, a 
periosteal-releasing incision, or the additional use of autogenous bone chips 
and a barrier membrane[2,10]. Several studies have reported modifications 
of this procedure to attain superior results[1,2,11].
    Some of the cases included in the present review developed 
complications, such as infection, socket shield exposure, and migration, 
causing implant failure; however, these failures did not occur because of 
the procedure itself[11]. One study reported failure of the socket shield 
technique caused by tooth fragment luxation or movement[12]. On the 
other hand, another study reported a decrease in the failure rate of the 
socket shield technique by the use of 3D imaging/CBCT in the planning 
stage[8]. Buccal resorption is prevented by a shield comprising a crescent-
shaped root with 1-mm thickness in the buccal area, while this approach 
is less invasive for the patient, the technique requires significant surgical 
skill[2]. Overall, there is still a lack of consensus regarding the long-term 
and esthetic outcomes of the socket shield technique.
    The aim of the present systematic review was to systematically analyze 
the literature to understand the viability of the socket shield technique 
and to draw conclusions about its clinical outcome. The primary objective 
was to determine whether the socket shield technique achieves long-term 
clinical success in implant treatment. The secondary objective was to 
determine whether the socket shield technique improves the esthetics of the 
anterior area in fixed dental prosthesis treatment.

2. Material and Methods

    This systematic literature review was conducted in accordance with 
the Preferred Reporting Items for Systematic reviews and Meta-Analyses 
guidelines. To prepare and structure this review, the focused question was 
elaborated using the population, intervention, comparison, and outcome 
(PICO) format, as detailed below.
    Population: Subjects with immediate implant placement in the maxilla 
or mandible using the socket shield technique, with follow-up after implant 
placement.
    Intervention or exposure: Dental implant therapy using the socket shield 
technique.
    Comparison: Other implant placement methods not using the socket 
shield technique.
    Outcome: Survival of the implant and adverse effects of the socket 

shield technique.

2.1. Focused question (PICO)

    Is there a difference in implant survival, esthetic result, and 
complications between immediate implant placement using the socket 
shield technique and immediate implant placement without using this 
technique?

2.2. Information sources and search protocol

    An electronic search was performed to identify relevant studies. 
PubMed-Medline, Google Scholar, and ScienceDirect were searched 
for studies published in English from January 2000 to December 2018. 
This literature review was conducted in accordance with PRISMA 
guidelines. The search terms were “root submergence technique,” “socket 
shield technique,” “dental implant,” and “immediate implant” in various 
combinations. The reference lists of similar or recommended articles were 
also manually searched.

2.3. Inclusion and exclusion criteria

    Studies were included if they met the following criteria: (1) case report, 
case control, cohort study, retrospective case series, randomized controlled 
trial (2) use of the socket shield principle, and (3) implant immediately 
placed after tooth extraction. Exclusion criteria were: (1) follow-up of less 
than 3 months after implant placement, and (2) animal experiments.

2.4. Screening and selection of articles

    Two of the review authors (OT and SR) assessed the title, abstract, 
and full-text availability of all studies identified in the electronic search. 
Articles were included based on the title and abstract and the inclusion and 
exclusion criteria. All articles were independently assessed for relevance, 
eligibility, data extraction, quality assessment, and risk of bias.

2.5. Assessment of complications and adverse effects

    For  cl inical  s tudies,  the outcomes assessed were implant 
osseointegration, shield exposure, shield mobility, shield infection, shield 
migration, and soft tissue contour. The radiologic outcome was buccal/
crestal bone loss. The included studies were analyzed for complications 
and adverse effects reported by their respective authors. Data tables, 
radiographs, and clinical images presented in these studies were also 
analyzed to identify overlooked/missed complications.

2.6. Data collection process

    Predefined data collection spreadsheets were used for the assessment 
of each article. Collected data included the author’s names, publication 
year, sample size, time and area of implant placement, loading protocol, 
complications and adverse effects, and follow-up duration. Evaluations 
were carried out independently by two reviewers (OT and SR) and 
confirmed by consensus.

2.7. Quality assessment of individual studies

    The quality of each included study was assessed by two independent 
evaluators (OT and SR), and any potential disagreements were resolved 
by consensus. The included studies were evaluated using the “Checklist 
for Case Reports, Case Series, Cohort Studies and Randomized Controlled 
Trials, in the Joanna Briggs Institute (JBI) Critical Appraisal tools” (http://
joannabriggs-webdev.org/research/critical-appraisal-tools.html). To 
assess the quality of the studies, the included studies were rated using the 
checklist for each article type. Based on the overall appraisal, the studies 
were classified as good (total score more than 66.7%), moderate (total 
score 33.4-66.6%), and poor (total score less than 33.3%).
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2.8. Data synthesis for meta-analysis

    The heterogeneity of the data was assessed to determine whether a meta-
analysis could be performed. The level of agreement between the reviewers 
regarding relevant factors in the studies was determined using kappa 
statistics. Data were analyzed using SPSS software (SPSS Statistics for 
Windows, version 23.0; IBM Corp., Armonk, NY).

3. Results

    The initial search strategy using various combinations of keywords 
retrieved 209 articles (Fig. 1). The titles, abstracts, and full-text availability 
of all articles were screened, and duplicate articles were removed. Articles 
published in languages other than English were discarded. After screening, 
39 articles remained. Full-text versions of these 39 articles were assessed 
for eligibility. Of these, 19 articles were excluded; two articles described 
the socket shield technique but did not include any follow-up after implant 
placement; two articles described the socket shield technique but did not 
use the tooth root as the shield; five articles described the socket shield 
technique in a step-by-step manner; eight articles described the root 
submergence technique; two articles were literature reviews.

3.1. Study characteristics and outcomes

    A total of 20 studies were included in the present systematic review. 
Regarding the distribution of the available literature in accordance with 
the hierarchy of evidence, one was a randomized controlled trial (RCT)
[22], two were cohort studies[13,17], 14 were clinical human case 
reports [2,9,12,14-16,18-21,23-26], and three were retrospective case 
series[11,27,28]. Details of the studies are provided in Table 1.
    Overall, 248 of the 274 implants exhibited clinical success without 
complications or adverse effects during follow-up. Immediate implant 
placement was performed with the socket shield technique using the root 
fragment; except for a few cases, most of the implants were installed in 
the anterior region of the maxilla. The reported complications and adverse 
effects are listed in Table 2. The most common complication or adverse 
effect of the socket shield technique was shield internal exposure (46%), 
followed by failure of implant osseointegration (19%), shield external 
exposure (15%), shield mobility and infection (12%), shield migration 
(4%), and apical root resorption (4%). Most of the complications and 
adverse effects occurred within 12 months postoperatively, and most were 
successfully resolved[11]. Exposure of the shield through the soft tissue 
occurred because the remaining tooth had sharp edges[8], while infection 
was caused by tooth debris from the extraction or preparation procedures 
making contact with the implant surface[29]. Therefore, to avoid or 
decrease the occurrence of complications in the socket shield technique, 
clinicians should choose a healthy remaining root with no evidence of 
pathology[14].
    Most of the studies are articles that are relatively low in the evidence 
hierarchy, such as case reports and case series without a control group. 
However, one RCT compared a socket shield technique group with a 
control group and reported the esthetic outcome of the technique[22]. 
In this RCT, the mean horizontal and vertical bone loss values in the 
socket shield technique group were significantly lower than those in the 
conventional implantation group after 7 months of follow-up, and all 20 
cases had no postoperative complications[22].

3.2. Quality assessment of individual studies

    The quality assessment performed using the JBI Critical Appraisal tools 
indicated that 12 articles were classified as good quality (one RCT, two 
cohort studies, two retrospective case series, and seven case reports), eight 
were classified as moderate (one retrospective case series, and seven case 
reports), and none were classified as poor (Table 1).

3.3. Data synthesis for meta-analysis

    A meta-analysis could not be performed due to the absence of 
homogeneity among the studies and the absence of randomized controlled 
trials. However, a percentage-wise statistical distribution of complications 
and adverse effects was performed (Table 2). Kappa statistics showed a 
high level of agreement between the reviewers (> 0.80).

4. Discussion

    Implant placement in the esthetic zone is very challenging, and the 
results are affected by the placement timing, topography of the alveolar 
socket, soft and hard tissue dimensions, surgeon skill level, implant 
position and design, and patient behavior[2]. Therefore, to reduce the 
failure rate of the socket shield technique, it is important to know the 
indications and contraindications that determine which roots can be used. 
The indications for the socket shield technique are the presence of vertical 
fractures, an unrestorable tooth or a tooth requiring extraction, immediate 
implant placement, and ridge preservation specifically to prevent buccal-
palatal collapse and to preserve the papillae or soft tissue around the 
implant[30-33]. Contraindications for the socket shield technique are 
remaining roots with pulp or apical pathologies, periodontal disease, and 
traumatic occlusion[8,30,32].
    Most of the included articles reported that the socket shield technique 
achieved good esthetic results; the longest follow-up period was 
approximately 5 years after implantation, and the socket shield technique 
achieved very satisfactory results[27,28]. Of the 20 included articles, 
only one reported complications or adverse effects of the socket shield 
technique[11]. In that study[11], if the implant failed to osseointegrate, 
the clinicians checked whether the socket shield was still intact. If the 
shield was still intact, the implant was replaced; if it was not intact, it was 
removed and the implant was replaced. Of the five cases with implant 
osseointegration failure, the socket shield was still intact in two cases, 
while the socket shield had to be removed in three cases[11]. In the three 
cases with infection, the socket shield had to be removed and the implant 
was replaced[11]; this method of infection treatment was also used in 
another study[8]. To avoid infection, clinicians must ensure that there is 
no remaining root debris after extraction[29]. Furthermore, prevention of 
contamination and maintenance of the periodontal tissue during wound 
healing are important in achieving osseointegration[34]. In the 12 cases 
of shield internal exposure, eight were managed with no treatment (only 
observation), while four had the exposed root portion reduced with a 
diamond bur. In the four cases of external shield exposure, the coronal 
aspect of all shields was reduced to enable soft tissue closure; two of these 
cases required additional connective tissue graft augmentation to assist 
with soft tissue healing. To avoid shield exposure, the socket shield must 
be free of sharp edges, as this may result in shield exposure through the 
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Fig. 1. Flowchart of the study design.
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Table 1. Details of the included studies that evaluated the socket shield technique. 

No. Authors
(year)

Sample Size Time of Implant 
Placement

Area of Implant 
Placement

Implant Loading 
Protocol

Complications and Adverse 
Effects

Quality 
assessment

Follow-up 
after implant 

placemen
1 Hurzeler et al.9

(2010)
1 implant Immediate Mandibula the third 

and fourth pre-molar 
Immediate None Moderate 6 months

2 Kan et al.14

(2013)
1 implant Immediate Maxillary right 

central incisor
Immediate None Good 12 months

3 Al-Dary23

(2013)
1 implant Immediate Maxillary single 

rooted teeth
Immediate None Moderate 5 months

4 Siormpas et al.28+

(2014)
46 implants Immediate Maxillary anterior 

region
Immediate 1 case of apical root 

resorption
Moderate 24–60 months

(median 40 
months)

5 Troiano et al.18

(2014)
10 implants Immediate Maxillary and 

mandibula anterior 
region

Delayed by 3 
months

None Moderate 6 months

6 Baumer et al.16

(2015)
1 implant Immediate Mandibula the third 

and fourth pre-molar
Delayed by 6 

months
None 
Mean labial loss of 0.88 
mm from before the 
implant bed preparation to 
the placement of the final 
restoration was considered 
acceptable in this case

Moderate > 5 months

7 Gluckman et al.19

(2015)
1 implant Immediate Maxillary central 

incisor
Immediate None Good 12 months

8 Al-Dary24

(2015)
1 implant Immediate Maxillary premolar Delayed by 4 

months
None Moderate 4 months

9 Baumer et al.27+

(2017)
10 implants Immediate Maxillary first 

premolar
Delayed by 5 

months
None
-mean loss of buccal tissue
 -0.37 mm (range 
 -0.66 to -0.16 mm)^
-average mid-facial 
recession -0.33 mm^
-mean loss of mesial 
marginal bone 0.33 mm, 
distal 0.17 mm

Good 51–63 months 
(mean 58 
months)

10 Roe et al.15

(2017)
1 implant Immediate Maxillary right 

central incisor
Immediate None Good 24 months

11 Barakat et al.22#

(2017)
10 implants Immediate Maxillary single 

rooted teeth
Delayed by 4 

months
None
-Mean probing depth 1.73 
mm (control 2.12 mm)
-Horizontal bone loss 0.1 
mm (control 0.34 mm)
-Vertical bone loss 0.44 
mm (control 1.61 mm)

Good 7 months

12 Aslan et al.2

(2018)
1 implant Immediate Maxillary right 

central incisor
Immediate None Moderate 12 months

13 Gluckman et al.11+

(2018)
128 implants Immediate Maxillary and 

mandibular anterior 
and premolar region

N/A -5 cases of implant 
osseointegration failure
-3 cases of socket shield 
mobility and infection
-12 cases of socket shield 
internal exposure
-4 cases of socket shield 
external exposure
-1 case of socket shield 
migration

Good ≥ 12 months
(range 1–4 
years)

14 Pardo et al.12

(2018)
1 implant Immediate Maxillary lateral 

incisor
Delayed by 3 

months
None Moderate 6 months

15 Hinze et al.13*

(2018)
17 implants Immediate Maxillary anterior 

and premolar region
Immediate None

-soft tissue (buccal) contour 
changes -0.07 mm (range 
-0.37 to 0.32 mm)^
-level of gingival margin 
0.17 mm (range -0.84 to 
1.58 mm)^

Good 3 months

16 Han et al.17*

(2018)
40 implants Immediate Maxillary and 

mandibular anterior 
region

Immediate None Good 12 months

17 Dohiem et al.20

(2018)
1 implant Immediate Maxillary canine Delayed by 4 

months
None Good 24 months
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soft tissues[8]. In cases with shield migration, the implant was restored 
without reduction of the socket shield. Mattar[26] addressed the issue of 
shield migration, including the prediction of this complication and the 
suggested treatment.
    The main outcome measures for the socket shield technique were implant 
survival, biological complications, and prosthetic complications[17]; these 
measures can be divided into those detected via clinical and radiographic 
examination (CBCT)[28]. The implant is said to have “survived” if it is 
still present and functional at 1 year after placement[17]; however, nine 
of the 20 included articles had a follow-up period of less than 1 year. 
Therefore, implant survival after using the socket shield technique needs 
further investigation in studies with a follow-up of longer than 1 year, as 
one article reported that bone loss in the implant area occurred more than 
10 years after implantation with the socket shield technique[35]. Reported 
biological and prosthetic complications include postoperative pain or 
swelling, mobilization of the shield or implant, peri-implantitis, marginal 
bone loss, and shield resorption[17,28].
    It is difficult to conclude that the socket shield technique enhances the 
esthetic outcome, as most of the studies are case reports or case series with 
no control group for comparison. However, one RCT (good quality) had 
a control group[22]. This RCT reported that the socket shield technique 
appears to be a safe technique with which to preserve alveolar bone, as the 
horizontal and vertical bone loss was significantly decreased compared 
with conventional implantation. Thus, the socket shield technique is a 
minimally invasive approach with good esthetic outcomes[22].

5. Limitations of this systematic review

    Thirteen articles included in the present review were case reports of only 
one patient each[2,9,12,14–16,19–21,23–26]. Therefore, case selection 
bias is likely to have occurred, where the authors may have only presented 
cases with successful outcomes. Nine of the included case reports had a 
short follow-up of < 12 months[9,12,13,16,18,21–24], which does not 
enable the complete evaluation of failures and complications of the socket 
shield technique. Thus, there is a high possibility that the number of 
complications, adverse effects, and failures is under-reported. In addition, 
most of the included articles showed very promising results within 1 year 
postoperatively, which suggests that the socket shield procedure might be 
a sensitive technique that requires surgical expertise[1,2]. Furthermore, the 
articles included in the present review only provide descriptive assessments 
of cases and are limited in their interpretation of results, determination 
of prognosis, and extrapolation of findings. Thus, there is a possibility 
of operator bias and under-reported complications in individual articles. 
Although there is a lack of research-based evidence regarding the socket 
shield technique, within the limitations of the current review, this technique 
can be considered a possible treatment option to improve the stability and 
esthetics of the implant and preserve the remaining soft and hard tissues.

6. Conclusion

    The present review of the available literature suggests that there is a 
need for more evidence supporting the use of the socket shield technique. 
The failure rate of the socket shield technique is low, although failures such 
as failed implant osseointegration, socket shield mobility and infection, 
socket shield exposure, socket shield migration, and apical root resorption 
have been reported. The socket shield technique is minimally invasive and 
requires substantial surgical skill. This technique can be used in dental 
implant treatment; however, it is still difficult to predict its long-term 
success until high-quality evidence becomes available. Case reports of 
the socket shield technique with short follow-up durations are insufficient 
for the determination of long-term clinical prognosis. Future studies with 
a higher LOE, such as randomized controlled trials and well-designed 
prospective cohort studies, are required to fully establish the biologic 
plausibility and clinical success of the socket shield technique.
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Table 2. Frequency and percentage distribution of the complications and adverse 
effects of the socket shield technique.

Complications and Adverse Effects Reported Cases, 
n (%)

Of the 274 included cases in which the socket shield technique was used, the total 
incidence of complications and adverse effects was 9.5% (26 of 274 cases).

- Implant osseointegration failure at 1–4 months postoperatively 5 (19%)
- Socket shield mobility and infection at 1 month postoperatively 3 (12%)
- Socket shield internal exposures at 3–9 months postoperatively 12 (46%)
- Socket shield externally exposed at 1–12 months postoperatively 4 (15%)
- Socket shield migration at 9 months postoperatively 1 (4%)
- apical root resorption at 24 months postoperatively 1 (4%)

Table 1. (Continued)

No. Authors
(year)

Sample Size Time of Implant 
Placement

Area of Implant 
Placement

Implant Loading 
Protocol

Complications and Adverse 
Effects

Quality 
assessment

Follow-up 
after implant 

placemen
18 Walid21

(2018)
1 implant Immediate Maxillary first 

premolar
Delayed by 6 

months
None (average 3 deviation 
analysis was minimal)
-Volumetric alveolar bone 
changes (-0.052 mm)^
  - -5.07% volume loss in 
the coronal zone^
  - 2.45% volume gain in 
the middle zone^
  - 1.44% volume gain in 
the apical zone^
-Volumetric ridge contour 
changes (-0.122 mm)^
  - -27.05% volume loss in 
the coronal zone^
  - -6% volume loss in the 
middle zone^
  - -3.8% volume loss in 
the apical zone^

Good 6 months

19 Guo et al.25

(2018)
1 implant Immediate Maxillary central 

insicor
Delayed by 6 

months
None Good 24 months

20 Mattar26

(2018)
1 implant Immediate Maxillary lateral 

incisor
Delayed by 6 

months
None Good 24 months

*prospective cohort study, +retrospective case series, #RCT study.
^this value was obtained by comparing measurements before and after surgery.
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