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ABSTRACT 

Survival rates besides determining the success of an implant also depend on long-term aesthetic and functional 

outcomes. Optimal placement would thus require three-dimensional positioning in alignment with the input of 
the prosthetic, which guides the fixation and stability of the surrounding soft tissues. This review provides 

information regarding procedures for preparing and preserving existing tissues while augmenting deficient 

areas with a focus on socket preservation and Guided Bone Regeneration (GBR). An electronic search up to 
October 2023 was made in a systematic and comprehensive manner on Google Scholar, PubMed, and Scopus 

following PRISMA guidelines. The results are presented as an updated review of the existing conditions 

regarding socket preservation and GBR indications, benefits, and limitations. The review points out the 
difficulties in the placement of implants in areas of severe bone resorption and the need for augmentation 

procedures such as GBR. In addition, it has outlined critical areas of existing knowledge where research still 

remains to be done and suggests avenues for further research in these areas. Of equal importance will be the 

use of socket preservation techniques at the time of immediate post-extraction or early implant placement; this 
may even decrease interventions later on for augmentation procedures. It simplifies treatment protocols and 

achieves better results in the general patient population through minimal surgical interventions, and an 

increase in bone volume and quality before placing an implant. 

 
Keywords: Bone Augmentation, Dental implants, Guided Bone Regeneration, Socket Preservation 

INTRODUCTION 

Rehabilitation of edentulism through osseointegrated implants has revolutionized dentistry, and the quality of 

patients' lives has improved (1). However, bone loss or inadequacy remains a significant problem for 

osseointegration since it is associated with almost all systemic and periodontal diseases, trauma, and tumors (2). 
Adequate bone volume must be present at the implantation sites for a favorable long term outcome of 
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osseointegrated implants. The length of time an implant lasts is a measure of its success, but so too are aesthetic 

and functional outcomes. The placement of an implant should be guided by prosthetic requirements to precisely 
position a support surface in three dimensions for maximal tissue stability (3). Socket preservation, during tooth 

extraction, represents a sufficient approach to the clinically significant problem of alveolar bone loss that 

frequently hampers future implant placement (4). Since alveolar ridge integrity needed to be preserved, this 

concept came along in the late 20th century. Very early methods used classic grafting materials to stimulate 
bone regeneration and prevent resorption (5). Advances in biomaterials and surgical techniques have evolved 

the classical practices for rendering socket preservation a standard approach in implant dentiology (6). 

Resorption after the extraction of a tooth is as high as 50% reduction in width within the first year, with most 
loss occurring in the initial three months. Bone loss resulting particularly on the maxillary buccal cortical aspect 

compromises the aesthetic outcome of such a procedure. To counter this bone loss, socket preservation is based 

upon the postulation that it will minimize external resorption and promote bone formation in the socket. By 
2011, it was agreed on some key goals, including the preservation of bone volume and the guarantee that future 

treatments can be performed with techniques that could include bone grafts, barrier membranes, or both (9). 

GBR supplements socket preservation by filling significant bone deficits, providing optimal conditions for 

integration of implants, and enhancing the quality and quantity of bone available. Long-term success depends 
on continuous assessment of patient needs. It is most advantageous when used to delay the placement of an 

implant, thus potentially avoiding the need for additional augmentation (10). Clinical guidelines advise the use 

in cases with thin buccal plates, a high risk of aesthetics, and compromised walls of the socket (11). Regardless 
of the chosen method, gentle tooth extraction is critical for effective outcomes. GBR techniques can be 

performed alongside implant placement to augment atrophic jaws and ensure correct positioning (12, 13). 

 
These methods need appropriate planning, technical know-how, and proper postoperative management. Novel 

techniques, like autologous platelet concentrates, seem promising for accelerating healing and results (14). The 

efficacy of socket preservation is still controversial and is subject to the quality of the extraction socket (15). 

Proper classification of extraction sockets based on bone loss is important for determining the requirement for 
preservation techniques. This classification of socket preservation techniques is essential for providing 

appropriate treatment strategies (16). 

 

GBR involves procedures carried out before or during implant placement, using barrier membranes to guide 
bone formation and soft tissue development, ensuring dimensional stability of the alveolar ridge. Common 

biomaterials in GBR include allografts, xenografts, alloplastic materials, and autogenous bone. Based on the 

Melcher compartmentalization concept, GBR utilizes barrier membranes to prevent the migration of rapidly 
proliferating cells while encouraging bone deposition and soft tissue growth (17) 

. 

METHODOLOGY 

Search Strategy 

Electronic search was conducted using Google Scholar, PubMed, and Scopus, up to October 2023. This review 

followed the guidelines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). 

The search used the keywords: "guided bone regeneration, socket preservation and dental implant placement." 
and searched the articles published in the English language from January 2018 to October 2023. It executed a 

massive search on various databases such as Google Scholar, PubMed, and Scopus, on 10th October 2023. The 

titles and abstracts of the time elapsed were screened for eligibility. The records which were duplicate were 
excluded and the remaining articles were again compared against inclusion and exclusion criteria. 

Inclusion criteria 

The systematic review included articles that comprised the following features: 
 

 The comparative studies of guided bone regeneration and socket preservation, 
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 Research into the indications, advantages, and disadvantages of these techniques. 

 Articles published in the English language between January 2018 to October 

2023. 

 

Exclusion Criteria 

 

The articles were excluded that incorporated the following 

 

 Non-full-text articles, abstracts, and citations. 
 Articles that were published before the year 2018. 

 Articles that were published in languages other than the English language [Table 1]. 

 

Table 1: Pico Intervention 
 

 

PICO Element Details 

Population (P) Patients in need of dental implant 

placement 

Intervention (I) Guided bone regeneration techniques 

Comparison (C) Socket preservation techniques 

Outcome (O) Success rate of dental implant 

placement, bone volume preservation, 

and other clinical outcomes 

 

 

 

In the systematic review process, a total of 220 records were identified from databases and 23 from registers. 

Before screening, 78 duplicate records were removed, along with 36 marked as ineligible by automation tools 

and 30 removed for other reasons, resulting in 99 records screened. Of these, 47 records were excluded. Reports 
sought for retrieval numbered 52, but 22 could not be retrieved. A total of 30 reports were assessed for eligibility, 

leading to the exclusion of 13 that did not report methodology, 10 that included data other than socket 

preservation and GBR, and 1 for other reasons. Ultimately, 6 studies were included in the review [Figure 1]. 
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Figure 1: PRISMA Flowchart of the Study 

 

REVIEW 

Socket preservation can be classified into three main categories based on the timing and materials used. Long- 

term socket preservation utilizes non-resorbable materials, making it ideal for cases where only prosthetic 

restoration is planned without immediate implant placement. Slowly resorbable materials are employed in 
situations where materials gradually resorb, allowing for implant placement after initial healing, making this 

approach suitable when there is a significant delay in implantation. Finally, short-term socket preservation aims 

to maintain tissue volume during the early healing phases, with implant placement planned shortly after the 

preservation procedure [Figure 2]. 
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Figure 2: Key classifications for socket preservation 

The management of post-extraction bone loss is actually important for optimal results of the implant therapy 

and better patient satisfaction. Innovative techniques and a patient-centered approach can highly improve results 
in implant dentistry. Methods of socket preservation are crucial in preserving alveolar ridge volume as well as 

preventing early dimensional changes with potential allowance for future implant placement and improved 

aesthetic as well as functional results (18). Indications for ridge preservation occur when immediate or early 
implant placement is not feasible, if primary stability cannot be achieved, or the prosthetic rehabilitation requires 

a specific ridge contour. It further subdivides into three types: degree of bone loss, quality of tissue, and the 

specific need at the extraction site (19). This will guide clinicians to the proper and optimal method for optimal 

outcomes. It is a process of procedures which may be started at the time of, or even prior to, the placement of 
an implant, wherein guiding of bone formation and soft tissue development takes place by utilizing barrier 

membranes ensuring dimensional stability of the alveolar ridge (20). A number of biomaterials are used in GBR. 

These biomaterials include allografts, xenografts, alloplastic materials, and autogenous bone 
[Figure 3]. GBR prevents the migration of quickly proliferating cells to prevent unwanted and undesirable soft 

tissue growth while allowing bone deposition by using Melcher's compartmentalization concept as the basis for 

barrier membranes (21-23). 
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Figure 3: Common GBR biomaterials: types and uses 

 

Titanium-reinforced expanded polytetrafluoroethylene membranes are considered the gold standard (24). 
Following tooth extraction, the unique structure of the alveolar wall undergoes significant changes that can 

drastically alter bone volume and architecture, complicating subsequent implant placements. Systematic 

reviews highlight the rapid onset of horizontal and vertical bone loss, especially on the buccal side, which poses 
challenges for implant insertion and negatively affects aesthetic outcomes (25). As demand for dental implants 

rises, socket preservation techniques become increasingly vital post-extraction, helping to sustain the integrity 

and volume of hard and soft tissues, directly influencing the success of future implants. This review presents 

currently recommended techniques for ridge preservation, equipping clinicians with evidence-based strategies 
for effective alveolar ridge maintenance (26). [TABLE 2] highlights the essential aspects of socket preservation 

and guided bone regeneration, making it easier to compare their roles and implications in implant dentistry. 

 

TABLE 2: Comparison of Socket Preservation and GBR 
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Topic 

 

Socket Preservation 

 

GBR 

 

Definition 

 

Technique to maintain 

hard and soft tissue 

volume post-extraction 

 

Procedure to enhance bone volume and density 

around implants 

Key Benefits - Preserves ~2 mm of - Restores bone defects and improve implant stability 
 vertical and horizontal - Allows for proper prosthetic positioning 
 ridge dimensions.  

 - Minimizes post-  

 extraction changes.  

 - Facilitates implant  

 placement without  

 additional grafting  

 

Indications 

 

- Aesthetic zones 

- Sites with significant 

resorption risk 

- Delayed implant 

placement scenarios 

 

- Vertical/horizontal bone defects 

- Bone fenestrations and dehiscences. 

Healing Time Minimum of 3-4 

months recommended 

post-SP procedure. 

Timing varies; often requires longer healing periods. 

Technique - Minimally invasive 

- One-stage procedure, 

often without flap 

elevation. 

- More invasive; typically involves two-stage 

surgery. 

Risks/Disadvantages - May reduce bone 
formation. 

- Requires advanced technical skills and 
postoperative care. 

 - Potential need for soft 
tissue grafts. 

- More invasive, increasing patient morbidity. 

 - May require 
additional bone 
grafting in ~10% of 
cases. 

 

Clinical Outcomes 
 
- Reliable for 
extraction site 
management. 

 
- Predictable and reproducible results when executed 
correctly 

 - Comparable survival 
rates to GBR 
techniques. 
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Long-term Effects 

 

- Ongoing bone 

resorption, especially 
in horizontal 

dimension. 

- Complete tissue 

preservation is not 

achievable. 

 

- Depends on accurate assessment and technique; 

potential for successful stabilization of implants. 

Recent Research - Effective in - High survival rates (79-100% post-GBR); often 
Findings preserving aesthetics above 90% after one year. 

 and function.  

 - Supports implant  

 placement success  

 rates.  

 

 
Addressing post-extraction bone loss is essential for optimizing implant therapy and enhancing patient 

satisfaction (27). Innovative techniques and a patient-centered approach significantly improve outcomes in 

implant dentistry (28). Socket preservation methods maintain alveolar ridge volume and minimize early 

dimensional changes, facilitating future implant placements and enhancing aesthetic and functional results (29). 
Ridge preservation is indicated when immediate implant placement is impractical, primary stability cannot be 

achieved, or prosthodontic rehabilitation requires contouring. This helps clinicians select the most appropriate 

methods for optimal outcomes (30). 

Guided bone regeneration (GBR) involves using barrier membranes to promote bone formation and soft tissue 
development, ensuring the alveolar ridge's dimensional stability (31). Common biomaterials in GBR include 

allografts, xenografts, alloplastic materials, and autogenous bone (32). The recent advances in grafting 

procedures, particularly with autologous dentin, align well with socket preservation principles, enhancing 
clinical outcomes while minimizing complications associated with traditional grafting practices (33). 

The gold standard for treating alveolar bone defects remains autogenous bone grafting, though it is limited by 

complications and availability (34). Alternative sources, such as the human dentin matrix, show promise. Graft 
material characteristics significantly affect clinical outcomes (35). Teeth have been used as graft material since 

1967, demonstrating osteoinductive properties, as dentin shares a similar chemical composition with bone (36). 

Proper preparation of autologous teeth is crucial to transforming them into effective graft materials (37). 

Healing time after socket preservation typically requires at least three to four months (38), with indications 

including aesthetic zones, sites at risk for bone loss, and anticipated delays in implant placement (39). Early 

implant placement often involves GBR of the buccal plate to achieve sufficient dimensions (40). Socket 

preservation techniques are less invasive and can be performed in one visit, although they may not provide 
adequate buccal augmentation, potentially necessitating additional grafting (41). 

Studies indicate that both immediate implant placements combined with GBR and socket preservation 

demonstrates high survival rates (42). However, socket preservation does not fully prevent bone resorption post- 
extraction, especially in horizontal dimensions (43). GBR techniques, while effective, require significant 

technical skill and postoperative management (44). The success of GBR relies on careful evaluation, accurate 

surgical procedures, and effective soft tissue management (45). 

Socket preservation is indicated for thin bone walls, loss of alveolar walls, and aesthetic requirements that 
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increase the risk of recession (46). It is also suitable for contouring in traditional prosthetic management, 

especially when delayed implant placement is anticipated. Immediate implant placement with customized 
healing abutments is effective for socket preservation, reducing healing time and achieving excellent aesthetic 

results (47). Ultimately, the necessity of GBR is dictated by the residual bone quality and quantity, with survival 

rates post-GBR generally exceeding 90% [TABLE 3]. 

 

TABLE 3: Summary of Perspectives on Socket Preservation 

 

 

Perspective 

 

Key Points 

 

Evidence/Studies 

 

Recommendations 

 

Positive 
 
- Minimizes 
ridgeatrophy after 
tooth extraction. 
- Reduces need 

for additional 
bone grafting. 
- Streamlines the 
implant 
procedure. 
- Enhances 
marginal bone 
retention,  
implant survival, 
and success rates. 
- Addresses 
inadequate 
healing in sockets 
affected by 
periodontal 
diseases. 
- Recommended 
for sockets with 
thin buccal walls 
(≤1 mm). 

 

- Avila-Ortiz et al. 

reported reductions in 

bone resorption: 1.89 

mm (horizontal), 2.07 

mm (labial), 1.18 mm 

(lingual) compared to 

simple extraction. 

 

- Use non-absorbable 

bone substitutes like 

deproteinized bovine 

bone. 

 

Negative 

 

- May reduce but not 

entirely prevent bone 

resorption. 

- Some bone substitutes 

may hinder natural 

healing. 

- No significant 

differences in 

success/survival rates 

between implants with 
and without socket 
preservation. 

 

- Simon et al. noted that 

height loss often exceeds 

width loss after grafting. 

 

- Grafting material 

should be placed both 

inside and outside the 

extraction socket, 

covered by a barrier 

membrane 
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[Table 4] provides a summary of studies on alveolar ridge preservation and guided bone regeneration, 
highlighting the objectives, methods, findings, and conclusions from six key articles (26-34). These studies 

explore various aspects of guided bone regeneration techniques and their effectiveness in alveolar bone 

reconstruction, the updating of systematic review guidelines, and the importance of ridge preservation in the 
esthetic zone. The findings indicate that guided bone regeneration is effective for alveolar reconstruction and 

that immediate implant placement can yield promising results when combined with simultaneous bone 

augmentation. Overall, the review emphasizes the benefits of alveolar ridge preservation in reducing the need 

for additional bone augmentation procedures in implant therapy. 
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Table 4: Literature Review Table 

 

Study Authors Year Objective Methods Findings Conclusions 

1 Urban IA, 2019 (26) To explore Review of Emphasize Guided bone regeneration is 
 Monje A  guided clinical d the effective for alveolar 
   bone practices efficacy of reconstruction. 
   regenerati and guided  

   on in outcomes. bone  

   alveolar  regenerati  

   bone  on  

   reconstruc  techniques  

   tion.  .  

2 Page MJ et 2021 (27) To update Systematic Identified Updated guidelines enhance 
 al.  guidelines review of improvem transparency and 
   for PRISMA ents in reproducibility. 
   reporting guidelines. systematic  

   systematic 
reviews. 

 review 
reporting. 

 

3 Jung RE et 2018 (29) To assess Clinical Ridge Ridge preservation is crucial 
 al.  alveolar trials preservati in the esthetic zone to 
   ridge comparing on improve outcomes. 
   preservati techniques techniques  

   on in the . were  

   esthetic  effective in  

   zone.  maintainin  

     g 
aesthetics. 

 

4 Wessels R 2020 (31) To 5-year Both Early implant placement 
 et al.  compare cohort techniques with guided bone 
   early study. showed regeneration is viable. 
   implant  favorable  

   placement  outcomes  

   with two  for implant  

   techniques 
. 

 success.  

5 Al-Aroomi 2023 (32) To Clinical Immediate Immediate implant 
 OA et al.  evaluate and placement placement can be effective 
   immediate radiograph showed with proper augmentation. 
   implant ic study. promising  

   placement  results  

   with  compared  

   simultaneo  to delayed  

   us bone  methods.  

   augmentat 
ion. 
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6 Couso- 2022 (34) To Meta- Ridge Alveolar ridge preservation 
 Queiruga E  determine analysis of preservati is beneficial in implant 
 et al.  the effects existing on therapy, reducing further 
   of alveolar studies. reduced interventions. 
   ridge  the need  

   preservati  for  

   on on  additional  

   implant  bone  

   therapy.  augmentat 
ion. 

 

 

 

 

 

DISCUSSION 

 

Breakthroughs that will significantly enhance patient outcomes and facilitate smooth clinical workflows are in 

the offing as the demand for dental implants increases. Cutting-edge research and technologies can now get to 
work on these practices. From bioactive glass to synthetic grafts and advanced collagen membranes, new 

biomaterials are being designed for optimal healing and integration of the bone. These materials hold a higher 

value in terms of osteoconductivity and osteoinductivity with uniform results. Together with regenerative 

medicine techniques such as stem cell therapy and targeted growth factor delivery systems, the very fabric of 
guided bone GBR and socket preservation is poised for a profound transformation. Autologous stem cells and 

platelet rich fibrin (PRF) use will aid in enhanced healing and tissue regeneration toward a new benchmark of 

care in patients (42). These advancements should be able to produce personalized grafts and membranes tailored 
to the requirements of the patient, thereby making surgery much more precise and efficient. Minimal 

invasiveness will also take its place in reducing pain and recovery time. Flapless surgery and guided tissue 

regeneration are two of the most dramatic and recent advancements at this point in time-resulting in healing in 

a shorter period and with aesthetically pleasing results (43). As the long-term data accumulates, the validation 
of socket preservation and GBR techniques will lead to refinement of clinical protocols and improvement in the 

quality of practice, allowing for more standardized treatment guidelines. By keeping the patient as the center of 

improvement, innovation will be stimulated and will eventually lead to tailored treatment plans and better 
communication with the patient, which will indirectly increase patient satisfaction and post-operative care 

compliance (44, 45). These procedures, combined with other specialties in dentistry, like periodontology and 

orthodontics, will create comprehensive treatment strategies for complex cases. Clinicians should shift their 
priorities to include more research, individualized care, and interdisciplinary collaboration to significantly 

enhance the effectiveness of these procedures, such as ultimately changing patient outcomes in implant dentistry 

(46, 47). So, the best is yet to come, with the promise of better quality of care soon ready to make a difference 

in the patient's lives. Effective techniques in alveolar ridge preservation, including barrier membrane application 
and the use of different biomaterials, may also be a determining factor in successful outcomes. Appropriateness 

of the timing of interventions, selection of patients, and effective complication management also may hold a 

critical position in determining the success rates. 
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FUTURE AIMS AND SCOPE 

 

The future of socket preservation and guided bone regeneration (GBR) in implant dentistry is set for 

transformative breakthroughs that will enhance patient outcomes and streamline clinical workflows. As demand 

for dental implants rises, innovative research and technologies are emerging. Advanced biomaterials, such as 
bioactive glass and synthetic grafts, are being developed to improve bone healing and integration. When paired 

with regenerative medicine techniques like stem cell therapy and targeted growth factor delivery, these 

advancements promise significant improvements in patient care. The use of autologous stem cells and PRF can 
speed up healing and tissue regeneration. Additionally, advancements in digital imaging, such as cone-beam 

computed tomography (CBCT) and 3D printing, allow for precise diagnostics and personalized treatment 

planning, leading to customized grafts and membranes. Emphasizing minimally invasive techniques, such as 
flapless surgery and guided tissue regeneration, will reduce patient discomfort and enhance recovery times and 

aesthetic results. As long-term data accumulates, the validation of socket preservation and GBR techniques will 

refine clinical protocols and elevate practice standards, paving the way for standardized treatment guidelines. 

A patient-centered approach will drive innovation, fostering tailored treatment plans and improving 
communication, ultimately boosting patient satisfaction and adherence to post-operative care. (48). Moreover, 

the integration of augmented reality (AR), virtual reality (VR), the metaverse, and artificial intelligence (AI) 

into dental practices presents transformative opportunities. Future research will explore how AR and VR can 
simulate surgical procedures, allowing practitioners to visualize complex anatomical structures and plan 

interventions with precision (49). Immersive VR environments will provide dental professionals with realistic 

training scenarios, enhancing their skills and confidence in performing socket preservation and GBR techniques. 

AI will improve diagnostic capabilities by analyzing patient data and imaging results, enabling personalized 
treatment recommendations based on individual profiles (50). The evolving metaverse offers collaborative 

platforms for dental professionals to share knowledge and techniques in real-time, fostering continuous 

education and skill development that can enhance standards of care in dental implantology (51). Addressing the 
ethical implications and challenges associated with these advanced technologies will be crucial to ensuring 

patient safety and data security. Through a comprehensive exploration of these innovations, the future of dental 

practices is bright, with the potential to redefine care and profoundly impact patients' lives. By prioritizing 
research, individualized care, and interdisciplinary collaboration, clinicians are set to transform patient 

outcomes in implant dentistry, elevating the quality of care to unprecedented heights (52). 
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CONCLUSION 

 

The study highlighted the necessity of individualized planning according to different patients' needs and 
conditions. Proper, consistent use of evidence-based practices, with regular monitoring and adjustment during 

the healing process, can significantly improve both aesthetic and functional results. The addition of socket 

preservation and guided bone regeneration techniques to the practice thus provides not only the possibility of 
successful implant placement but also contributes to better long-term outcomes in implant dentistry. Therefore, 

future research and innovations have been essential for the optimization of treatment protocols and an increase 

in patient satisfaction. 
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