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Abstract 

Introduction: In the context of tooth extraction and 

aesthetic care, steps are needed for tooth extraction. 

Alveolar bone resorption after tooth extraction often 

leads to situations where the long-term function and 

esthetic success of dental implant restorations is a 

challenge. Thus, the Socket shield has been described 

as an alternative technique to maintain the alveolar 

ridge in the placement of immediate implants. 

Objective: Conducted a concise systematic review of 

key considerations and clinical outcomes of minimally 

traumatic treatment of tooth extraction and dental 

implants. Methods: The present study followed a 

concise systematic review model, following the rules of 

systematic review – PRISMA. The search strategy was 

performed in the PubMed, Cochrane Library, Web of 

Science and Scopus, and Google Scholar databases. The 

present study was carried out from January to March 

2022. The quality of the studies was based on the 

GRADE instrument and the risk of bias was analyzed 

according to the Cochrane instrument. Results and 

Conclusion: A total of 112 articles were found. A total 

of 47 articles were fully evaluated and 26 were included 

in this study. The results suggest that the adjunctive use 

of connective tissue grafting is not mandatory to achieve 

successful esthetic results for well-planned immediate 

implant placement with non-functional immediate 

provisional restoration in a fresh extraction socket. Still, 

the success/modified success rate, survival, mean 

resorption of the oral plate, and patient satisfaction, 

there were no differences between immediate implants 

placed with a flap or with an envelope flap of minimal 

thickness. 

Keywords: Exodontia. Dental implant. Dental 

extraction. Minimally traumatic extraction. Aesthetics. 

 

Introduction 

In the context of tooth extraction and aesthetic 

care, steps are needed for tooth extraction [1]. All 

extractions must be performed with precise indication, 

with defined prosthetic planning, thus avoiding 

imbalance in the patient's occlusion, swallowing and 

aesthetics [2]. Furthermore, alveolar bone resorption 

after tooth extraction often leads to situations where the 

long-term function and esthetic success of dental 

implant restorations is a challenge. Socket shield has 

been described as an alternative technique to maintain 

the alveolar ridge in the placement of immediate 

implants [3]. 

In this sense, rehabilitation with implants requires 

preservation of the alveolar bone at the implant site and 

adequate gingival contour, especially in esthetic regions. 

These requirements can and should be planned from 

tooth extraction, and for this there are minimally 

traumatic extraction (MTE) techniques [3]. The 

conventional extraction technique exerts horizontal 

movements and/or rotations on the tooth to be 

extracted enough to break the collagen fibers resulting 

in bone expansion or fracture of the buccal bone plate, 

traumatizing the alveolar bone [4,5]. 

Thus, techniques to enable a less traumatic tooth 

extraction have been available in recent decades, 

promoting tooth extraction with preservation of the 

alveolar bone [6]. In this sense, some techniques 

emerged with this principle, either with special tweezers 

or with sophisticated and highly ingenious systems. 

These new devices perform a traction force in the axial 

direction of the root of the tooth to be extracted [7]. 
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However, new techniques and instruments for MTE still 

need to be analyzed, as few studies have evaluated the 

success rate and limitations of these devices. 

In this aspect, some factors are considered 

decisive for obtaining a positive result in the treatment 

of implant placement placed immediately in the 

extraction of the dental socket, such as the preservation 

of the bone margins of the socket during extraction, the 

primary stability of the implant in the apical portion of 

them. along the walls of the socket, careful control of 

the tissue flap, tight closure adapted to the implant neck 

and meticulous control of the plaque throughout the 

healing period [2-4]. Also, the alignment of the implant 

in relation to the tooth to be restored and the position 

of the implant head must be located 3 mm apically to 

the apex of the cement-cement, junction of the adjacent 

tooth, to allow uniformity of the margin of the cemental 

junction and accommodation of the abutment and 

prosthesis subgingivally [5]. 

In addition, the buccal bone crest is vertically 

resorbed during the healing process [8]. This resorption 

process may be a consequence of the decrease in blood 

supply to the bone plate due to the folding of the 

mucoperiosteal flap [9]. Another factor to be evaluated 

after the installation of the immediate implant is the 

horizontal bone defect, also called gap. 

Therefore, the present study performed a concise 

systematic review of the main considerations and clinical 

outcomes of minimally traumatic treatment of tooth 

extraction and dental implants. 

 

Methods 

Study Design 

The present study followed a concise systematic 

review model, following the rules of systematic review - 

PRISMA (Transparent reporting of systematic reviews 

and meta-analysis-http://www.prisma-statement.org/). 

 

Search Strategy and Sources 

The search strategy was performed in the PubMed, 

Cochrane Library, Web of Science and Scopus, and 

Google Scholar databases. The present study was 

carried out from January to April 2022. 

 

Descriptors (MeSH Terms) 

The main descriptors (MeSH Terms) used were 

“Exodontia. Dental implant. Dental extraction. Minimally 

traumatic extraction. Aesthetics”. For greater 

specification, the description “Minimally traumatic 

extraction and Aesthetics” for refinement was added 

during the searches, following the rules of the word 

PICOS (Patient; Intervention; Control; Outcomes; Study 

Design). 

 

Selection of studies and risk of bias in each study 

Two independent reviewers performed research 

and study selection. Data extraction was performed by 

reviewer 1 and fully reviewed by reviewer 2. A third 

investigator decided some conflicting points and made 

the final decision to choose the articles. 

 

Study Quality and Bias Risk 

The quality of the studies was based on the GRADE 

instrument and the risk of bias was analyzed according 

to the Cochrane instrument. 

 

Results and Discussion 

A total of 112 articles were found. Articles that 

presented low-quality scientific evidence according to 

GRADE, as well as articles that showed research biases, 

such as a low number of participants and dubious results 

were also excluded. A total of 47 articles were fully 

evaluated and 26 were included in this study. A total of 

45 articles were excluded because they did not meet the 

GRADE classification, and 21 articles were excluded 

because of the risk of bias (Figure 1). 

 

Figure 1. Eligibility of studies. 

 

As a result, it became evident that the tooth 

extraction process promotes a series of reparative 
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processes involving hard tissues (alveolar bone) and soft 

tissues (periodontal, ligaments and gingiva) [10]. The 

bone healing process involves the inflammatory, 

reparative and remodeling phases. In this regard, a 

study reviewed the medium and long-term clinical 

results of the socket shield technique in human studies. 

The studies analyzed showed lower rates of horizontal 

and vertical alveolar bone resorption, better 

maintenance of the buccal plate, less marginal bone loss 

and better esthetic results than the simple placement of 

immediate implants. However, a lack of homogeneity 

was found in the methods of evaluation of the different 

results, surgical procedures and prosthetic management 

[3]. 

Also, a multicenter randomized trial compared the 

1-year esthetic results of flapless single implants placed 

in fresh extraction sockets with bone replacement and 

immediate provisional restoration with or without 

connective tissue grafting. A total of 59 of 60 patients 

screened by eight private practices in northern Italy met 

the inclusion criteria. Of the 59 randomized patients 

(test group = 31, control group = 28), there was no 

statistically significant difference between the two 

groups. One implant failure was recorded in each group. 

Therefore, the results suggest that the adjunctive use of 

connective tissue graft is not mandatory to achieve 

successful esthetic results for a well-planned immediate 

implant placement with non-functional immediate 

provisional restoration in a fresh extraction socket [11]. 

In this aspect, dental implant therapy is a common 

clinical treatment for missing teeth, however, the 

aesthetic result is not as satisfactory as expected in 

some cases. Poor esthetic results are caused by 

inadequate preparation of hard and soft tissues in this 

area before treatment. Thus, the socket shield 

technique can be an alternative for a desirable aesthetic 

result in dental implant treatments. In this sense, most 

published studies reported implant survival without 

complications (90.5%), with follow-up for more than 12 

months [12]. 

Also, a randomized, controlled, single-blind, single-

center clinical trial selected adult participants with a 

need for extraction of a single tooth in the anterior 

region of the maxilla and premolar. In total, 28 

participants were included in the study. Total scores 

were similar in the control and test groups. The implant 

survival and success rate after 12 months was 100%. 

The buccal plate thickness at 12 months post-load was 

2.78 mm in the control group and 2.54 mm in the test 

group, so there was no statistically significant difference 

between them. The majority of patients in both groups 

responded 'positive' on the patient satisfaction 

questionnaire and on the visual analogue scale. 

Therefore, the success/modified success rate, survival, 

mean resorption of the buccal plate and patient 

satisfaction, there were no differences between 

immediate implants placed with a flap or with an 

envelope flap of minimal thickness [13]. 

Besides, a case report presented the treatment of 

a 33-year-old patient with generalized genetic 

microdontia of permanent teeth. Treatment has been 

multidisciplinary, often using orthodontics and implant 

dentistry. However, adult patients with generalized 

microdontia do not benefit from these treatments, so 

the combination of adhesive dentistry, endodontics, and 

removable dentures remains a therapeutic alternative to 

consider. A feature of this treatment was the use of 

general anesthesia for endodontic treatments and 

extraction. In-office CAD/CAM and adhesive dentistry 

have reduced office time and preserved healthy dental 

tissue [14]. 

 

Minimally Traumatic Extraction (MTE) and 

Aesthetics 

All extractions must be performed with precise 

indication, due to defined prosthetic planning. Also, they 

should be as painless, safe, and comfortable as possible. 

Thus, new management and extraction techniques have 

been tested and used [1,2]. 

In this sense, in dental implant therapy, the need 

to preserve as much alveolar bone as possible is of great 

importance. The placement of implants right after 

extraction has been much discussed in recent years, due 

to persistent clinical failures and also the buccal bone 

loss caused by the extraction itself. These challenges 

need to be overcome and new technologies are 

emerging to meet these needs [3]. In particular, when 

the rehabilitation with implants is in an esthetic region, 

the procedure requires greater care and becomes more 

complex, in addition to generally having a higher 

expectation from the patient [4]. 

One of the alternatives to MTE is the use of 

membranes and grafts, used to preserve or recover 

bone volume after tooth extraction, either at the height 

or width of the alveolar crest, as well as to compensate 

for any type of bone loss due to trauma [15]. However, 

these techniques have the disadvantage of increasing 

the cost, morbidity, and treatment time, in addition to 

making it impossible to place implants with immediate 

loading [16]. 

In addition, another method found in the literature 

that enters the context of minimal bone intervention is 

tooth exfoliation with orthodontic elastics. The method 

offers a gradual removal of the tooth and is more 

conservative than the dental extractor, however, like the 

grafting and membrane techniques, it has the 

disadvantage of requiring a longer treatment time, with 

an average extraction time of six weeks [16,17]. For 
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patients using bisphosphonates for TMS, it appears to 

decrease the severity of postoperative complications, as 

bone loss is reduced with this technique [16,18]. 

In this context, the various TMS techniques have 

as their main objective the preservation of the buccal 

alveolar bone and the maintenance of the gingival 

contour after extraction. For example, have the 

periotomes, bivers blade, and dental extractors [19-22]. 

In addition, tooth extractors perform the extraction in 

the vertical direction, promoting an MTE [23-25]. In this 

sense, the main indications for dental extractors are 

when immediate implants will be performed, especially 

in esthetic areas and fractured teeth below the gingival 

margin, because with the use of the screw inserted in 

the residual root, flaps and osteotomies can be avoided. 

Additionally, dental extractors can be used on any 

multirooted or single-rooted tooth that is not in the 

context of contraindications, including fractured roots, 

non-retained tooth extractor screw, hypercementosis, 

root divergence in multirooted teeth, and root 

lacerations [26]. 

 

Conclusion 

The results suggest that the adjunctive use of 

connective tissue grafting is not mandatory to achieve 

successful esthetic results for well-planned immediate 

implant placement with non-functional immediate 

provisional restoration in a fresh extraction socket. Still, 

the success/modified success rate, survival, mean 

resorption of the buccal plate, and patient satisfaction, 

there were no differences between immediate implants 

placed with a flap or with an envelope flap of minimal 

thickness. 
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