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Abstract
Dental implantology has evolved significantly over the years, becoming the standard treatment for tooth replacement. 

The success of tooth implants depends on various factors, including the quality of bone, the health of the surrounding 
tissues, and the techniques used during the surgical procedure. Post-extraction protocols, or the management practices 
followed after the extraction of a tooth, have become an area of significant research to determine how they influence 
implant success. This systematic review aims to analyze various post-extraction protocols and their impact on the long-
term success of dental implants. Key post-extraction practices such as socket preservation, bone grafting, and the use 
of membranes, among others, will be discussed. The review also explores the outcomes of different protocols in terms 
of bone volume preservation, soft tissue management, and overall implant success.
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Introduction
Dental implants have become a highly effective solution for the 

replacement of missing teeth, offering a functional and aesthetic 
alternative to conventional prosthodontic treatments like bridges 
or dentures. The success of dental implants, however, is influenced 
by a myriad of factors, ranging from the quality and quantity of 
the surrounding bone to the skill of the surgeon. One area that has 
garnered significant attention is the management of the extraction site 
following tooth removal. The protocol followed after tooth extraction, 
commonly referred to as “post-extraction protocols,” plays a critical 
role in influencing the healing process and the subsequent success of 
dental implants. In the natural tooth retention process, the alveolar 
bone undergoes continuous remodeling, and after a tooth is extracted, 
this process can lead to a significant reduction in both the width 
and height of the bone, a phenomenon known as “bone resorption.” 
Bone resorption can lead to unfavorable conditions for implant 
placement, including insufficient bone volume to support the implant, 
compromised esthetics, and impaired function. Consequently, 
maintaining or augmenting the bone structure post-extraction is 
essential for the long-term success of dental implants. This review will 
critically evaluate the existing literature on post-extraction protocols, 
including socket preservation, bone grafting, the use of membranes, 
and other adjunctive treatments. The primary objective is to assess 
the impact of these protocols on the success rates of dental implants, 
focusing on factors such as bone volume, soft tissue healing, implant 
stability, and overall patient outcomes [1-4].

Methodology
This systematic review follows established guidelines for conducting 

evidence-based literature reviews. A comprehensive search was 
performed using various databases, including PubMed, Scopus, and 
Cochrane Library, to identify studies that investigated the impact of 
post-extraction protocols on tooth implant success. Studies published 
between 2000 and 2023 were included in this review. The key inclusion 
criteria were:

•	 Studies that focused on post-extraction protocols and their 
effects on dental implant outcomes.

•	 Clinical trials, cohort studies, and systematic reviews 

with clear definitions of success criteria (e.g., implant survival, bone 
preservation, soft tissue outcomes).

•	 Studies with a minimum follow-up period of 6 months to 
assess long-term implant success.

The following keywords were used for the search: “post-extraction 
protocols,” “socket preservation,” “bone grafting,” “tooth implant 
success,” “dental implant outcomes,” and “alveolar ridge preservation.” 
The extracted data was synthesized to draw conclusions about the 
effectiveness of various protocols in promoting implant success.

Post-extraction protocols

Socket preservation

Socket preservation refers to the use of various techniques 
following tooth extraction to preserve the alveolar bone’s structure and 
volume. The most common method of socket preservation involves 
the placement of a bone graft material into the socket after tooth 
extraction. This helps to prevent the immediate bone resorption that 
typically follows tooth loss and provides a scaffold for the formation 
of new bone.

Several materials can be used for socket preservation, including 
autografts, allografts, xenografts, and synthetic materials. The choice 
of material depends on the availability, cost, and desired outcome. 
Studies have shown that socket preservation significantly reduces bone 
loss after extraction and creates a more favorable environment for 
subsequent implant placement.

Bone grafting
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Bone grafting is a widely used technique to augment the volume 
of the alveolar ridge. Bone grafts can be categorized into autografts 
(from the patient’s own body), allografts (from human cadaveric 
bone), xenografts (from animals), and alloplasts (synthetic materials). 
Each type of graft has its advantages and limitations, with autografts 
often considered the gold standard due to their osteoinductive, 
osteoconductive, and osteogenic properties.

Bone grafting can be performed at the time of extraction (immediate 
grafting), or it may be delayed, depending on the individual patient’s 
needs and the extent of bone loss. Immediate grafting has shown to be 
effective in minimizing post-extraction resorption and creating a more 
stable foundation for implants. A systematic review  [5] demonstrated 
that bone grafting at the time of extraction resulted in significantly less 
bone loss compared to cases where no grafting was performed.

Membrane use

The use of resorbable or non-resorbable membranes is another 
common post-extraction protocol. These membranes are placed over 
the grafted material to prevent the infiltration of soft tissue into the 
grafted site while allowing for bone formation. The use of membranes 
has been shown to improve the outcome of bone grafting procedures 
by ensuring that the bone graft is not replaced by fibrous tissue.

Guided bone regeneration (GBR) is a technique that utilizes 
membranes to facilitate bone regeneration by guiding the growth of 
bone cells into the grafted site while excluding epithelial and connective 
tissues. The combination of bone grafts and membranes has been widely 
reported to yield successful outcomes, with studies demonstrating 
higher rates of bone formation and fewer complications.

Platelet-rich plasma (PRP) and platelet-rich fibrin (PRF)

Platelet-rich plasma (PRP) and platelet-rich fibrin (PRF) are 
autologous products that have gained popularity for their potential 
to enhance soft tissue healing and bone regeneration. These products 
contain growth factors that accelerate the healing process and promote 
tissue regeneration. Studies suggest that PRP and PRF may improve 
the success rates of implants by promoting faster healing, reducing 
inflammation, and enhancing bone integration with the implant 
surface.

PRF, in particular, has been widely studied for its role in enhancing 
both soft and hard tissue healing. A study by showed that the addition 
of PRF to bone grafting procedures improved clinical outcomes, 
including reduced postoperative pain and faster recovery times.

Impact of post-extraction protocols on implant success

Bone volume and implant stability

One of the most significant challenges following tooth extraction 
is the reduction in alveolar bone volume, which can compromise the 
long-term success of dental implants. Studies have shown that socket 
preservation and bone grafting procedures help maintain or even 
increase the bone volume at the extraction site, providing a more stable 
foundation for the implant [6].

A meta-analysis by concluded that bone grafting significantly 
reduces the risk of post-extraction bone resorption and helps preserve 
the bone structure required for implant placement. The study also 
highlighted that immediate implantation in conjunction with socket 
preservation techniques resulted in higher implant stability and success 
rates compared to delayed implant placement.

Soft tissue management

The management of soft tissues around the extraction site plays a 
crucial role in the esthetic outcome of implant treatment. Following 
tooth extraction, the soft tissues undergo remodeling, which can lead 
to recession and a compromised appearance of the implant restoration. 
Post-extraction protocols that incorporate soft tissue management, 
such as the use of connective tissue grafts, have been shown to improve 
the soft tissue outcome around implants.

A study by Dard et al. (2021) emphasized the importance of soft 
tissue preservation during post-extraction protocols, noting that 
techniques such as socket sealing and the use of connective tissue grafts 
significantly improved both the aesthetic and functional outcomes of 
implants.

Long-term implant success

The long-term success of implants is generally defined by their 
survival rate, which is influenced by factors such as bone integration, 
tissue health, and functional load. Evidence suggests that post-
extraction protocols, especially when performed promptly after tooth 
loss, positively impact the long-term success of implants. A systematic 
review by found that implants placed in grafted sockets exhibited 
survival rates comparable to those placed in native bone, emphasizing 
the role of socket preservation and bone grafting in maintaining 
implant success.

Studies have also shown that the use of PRP and PRF can improve 
implant stability by promoting faster bone regeneration, leading to 
higher success rates. However, while these products show promising 
results, further research are needed to definitively determine their 
impact on long-term implant success.

Discussion
Post-extraction protocols have a significant impact on the success 

of dental implants. Socket preservation, bone grafting, membrane 
use, and adjunctive treatments like PRP and PRF play crucial roles 
in mitigating bone resorption, improving soft tissue healing, and 
enhancing implant stability. The evidence presented in this review 
underscores the importance of these protocols in ensuring optimal 
conditions for implant placement and long-term success. However, 
while the clinical benefits of these protocols are well-established, 
there remain gaps in our understanding of their optimal application. 
Factors such as the type of graft material, the timing of grafting, and 
the combination of different protocols need further investigation to 
determine the best practices for different clinical scenarios.

Moreover, patient-related factors such as age, health status, and 
smoking habits can also influence the outcomes of post-extraction 
protocols. A personalized approach, taking into account these 
individual factors, may further improve the success rates of implants 
[7-10].

Conclusion
Post-extraction protocols are essential in optimizing the conditions 

for dental implant placement. Socket preservation, bone grafting, 
membrane use, and the incorporation of platelet-rich products are all 
effective strategies in minimizing bone resorption, improving soft tissue 
outcomes, and enhancing implant stability. Future research should 
focus on refining these protocols, evaluating long-term outcomes, and 
developing personalized treatment plans to ensure the highest success 
rates for dental implants. 
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