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ABSTRACT: Immediate implant placement, 

defined as the placement of a dental implant into a 

fresh extraction socket, has gained significant 

attention in modern implantology due to its 

potential to streamline the treatment process while 

maintaining favorable aesthetic and functional 

outcomes. This technique, which merges the phases 

of tooth extraction and implant placement, is 

particularly appealing for its ability to preserve 

alveolar bone structure and minimize the total 

number of surgical interventions required. Despite 

these advantages, the procedure is not without its 

challenges, including the risks associated with 

insufficient primary stability and the potential for 

infection. This review explores the biological 

principles underpinning immediate implant 

placement, outlines key clinical considerations, and 

evaluates the outcomes and complications 

associated with this approach. Additionally, the 

review discusses emerging trends and future 

directions in the field, providing a comprehensive 

overview for clinicians and researchers interested 

in this evolving area of dental implantology. 

 

I. INTRODUCTION 
Background on Dental Implants 

Dental implants have become the gold 

standard for tooth replacement, offering 

unparalleled stability and longevity compared to 

traditional prosthetic solutions such as bridges and 

dentures. The advent of osseointegration, a process 

first described by Brånemark in the 1960s, 

revolutionized dental implantology by 

demonstrating that titanium implants could form a 

direct interface with bone without the intervening 

soft tissue layer typically seen with other 

biomaterials (Esposito et al., 2010). Over the years, 

this discovery has led to the development of 

various implant designs and placement protocols, 

each aimed at optimizing the success and longevity 

of dental implants (Lang et al., 2012). 

The success of dental implants hinges on 

several factors, including the biocompatibility of 

the implant material, the mechanical properties of 

the implant, the surgical technique used, and the 

biological response of the host tissue. Traditional 

implant placement protocols involved a two-stage 

process, where the implant is placed in the bone 

and allowed to heal undisturbed under the gingiva 

for several months before being loaded with a 

prosthetic crown. However, advancements in 

implant technology and surgical techniques have 

led to the development of alternative approaches, 

including immediate implant placement, where the 

implant is placed directly into the fresh extraction 

socket. 

 

Overview of Immediate Implant Placement 

Immediate implant placement offers a 

promising alternative to traditional delayed 

placement protocols by utilizing the existing 

extraction socket as the implant site (Chen & 

Buser, 2009). This approach aims to minimize the 

time between extraction and restoration, potentially 

reducing overall treatment time and improving 

patient satisfaction. By placing the implant 

immediately after extraction, clinicians can take 

advantage of the natural healing processes 

occurring in the socket, which may enhance 

osseointegration and preserve the alveolar ridge. 

Despite its potential benefits, immediate 

implant placement requires careful consideration of 

several factors, including the condition of the 

extraction socket, the morphology of the alveolar 

ridge, and the patient’s overall health. The 

procedure is most successful when performed in 

carefully selected cases, where the patient has 

adequate bone volume and favorable soft tissue 

conditions (Hämmerle & Chen, 2008). The 
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technique is particularly advantageous in the 

anterior maxilla, where aesthetic considerations are 

paramount, and the preservation of gingival 

architecture is critical for achieving optimal 

outcomes (Buser et al., 2004). 

 

Advantages over Delayed Placement 

Immediate implant placement offers several key 

advantages over delayed placement protocols: 

 Reduced Treatment Time: By combining the 

extraction and implant placement into a single 

procedure, immediate implant placement 

significantly reduces the overall treatment 

time. This is particularly beneficial for patients 

who are anxious about undergoing multiple 

surgical procedures or who desire a faster route 

to tooth replacement (Kan et al., 2003). 

 Preservation of Alveolar Bone: Immediate 

placement helps maintain the natural contour 

and volume of the alveolar bone, which is 

often lost during the healing process following 

tooth extraction. By placing the implant 

immediately, clinicians can help prevent the 

resorption of bone that typically occurs post-

extraction, thereby preserving the aesthetic and 

functional integrity of the jaw (Covani et al., 

2010). 

 Enhanced Aesthetic Outcomes: Particularly 

in the anterior region, immediate placement 

can help preserve the gingival architecture, 

leading to better aesthetic results. This is 

crucial for maintaining a natural-looking smile, 

as the soft tissue contours around the implant 

are more likely to remain stable when the 

implant is placed immediately (Buser et al., 

2004). 

 Improved Patient Satisfaction: Fewer 

surgical interventions and faster treatment 

completion contribute to higher patient 

satisfaction. Patients are often more satisfied 

when they can avoid the discomfort and 

inconvenience of multiple surgeries, and when 

they achieve quicker results (Sclar, 2003). 

 

Purpose of the Review 

The purpose of this review is to provide a 

comprehensive overview of immediate implant 

placement in extraction sockets. The review will 

explore the biological principles that support this 

technique, examine the clinical considerations and 

techniques that influence its success, and discuss 

the outcomes and potential complications 

associated with immediate implant placement. By 

synthesizing the current literature and clinical 

evidence, this review aims to offer insights into the 

benefits, limitations, and future directions of this 

approach in dental implantology (Lang et al., 

2012). 

 

II. BIOLOGICAL PRINCIPLES AND 

HEALING MECHANISMS 
Osseointegration and Bone Healing 

Osseointegration is the cornerstone of 

successful dental implant therapy. It involves the 

direct structural and functional connection between 

living bone and the surface of a load-bearing 

implant (Esposito et al., 2010). In the context of 

immediate implant placement, osseointegration is 

influenced by the unique biological environment of 

the extraction socket, which is characterized by 

active bone remodeling and angiogenesis. 

When an implant is placed immediately 

into a fresh extraction socket, the healing process is 

different from that of a delayed placement. The 

freshly extracted socket is a site of intense 

biological activity, with osteoclasts and osteoblasts 

working to remodel the bone and heal the site of 

the extraction. This activity can facilitate rapid 

osseointegration, provided that the implant 

achieves sufficient primary stability (Tomasi et al., 

2010). 

Primary stability, defined as the 

mechanical stability of the implant at the time of 

placement, is critical for the success of immediate 

implant placement. It depends on factors such as 

bone density, implant design, and the surgical 

technique used (Hämmerle & Chen, 2008). 

Implants with a tapered design or those with a 

roughened surface may achieve better primary 

stability in the extraction socket, thereby enhancing 

the likelihood of successful osseointegration. 

 

Soft Tissue Healing and Gingival Architecture 

The preservation of soft tissue architecture 

is another critical factor in the success of 

immediate implant placement. The gingival tissues 

surrounding the implant play a crucial role in the 

aesthetic outcome, particularly in the anterior 

region where the appearance of the smile is a 

primary concern (Kan et al., 2003). Immediate 

implant placement can help maintain the natural 

soft tissue contours by minimizing surgical trauma 

and taking advantage of the existing gingival 

architecture (Schropp et al., 2003). 

However, the success of soft tissue healing 

depends on several factors, including the thickness 

of the gingival tissue, the presence of keratinized 

mucosa, and the extent of the surgical intervention. 

In cases where the soft tissue is thin or fragile, 

additional procedures such as soft tissue grafting 

may be necessary to achieve optimal outcomes 

(Sclar, 2003). The goal is to ensure that the 
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gingival margin and papillae around the implant are 

preserved, as these structures are essential for 

achieving a natural and aesthetically pleasing result 

(Buser et al., 2004). 

 

Factors Influencing Success 

Several factors influence the success of immediate 

implant placement, including: 

 Primary Stability: Achieving adequate 

primary stability is essential for the success of 

immediate implant placement. This depends on 

factors such as bone density, implant design, 

and surgical technique. In situations where 

primary stability is compromised, immediate 

loading of the implant may not be advisable, 

and the clinician may need to consider 

alternative approaches (Lang et al., 2012). 

 Socket Morphology: The morphology of the 

extraction socket, including its size, shape, and 

the presence of infection or inflammation, can 

significantly impact the outcome of the 

procedure. Sockets with intact bony walls and 

no signs of infection are ideal for immediate 

placement, while those with significant defects 

or pathology may require additional grafting or 

a delayed approach (Tomasi et al., 2010). 

 Patient Factors: Patient-specific factors such 

as systemic health, smoking status, and oral 

hygiene also play a critical role in the success 

of immediate implant placement. For example, 

smokers have a higher risk of implant failure, 

and patients with uncontrolled diabetes or 

other systemic conditions may have 

compromised healing capacity (Hämmerle & 

Chen, 2008). 

 

III. CLINICAL CONSIDERATIONS 

AND TECHNIQUES 
Case Selection and Indications 

Proper case selection is critical for the 

success of immediate implant placement. Ideal 

candidates are those with intact alveolar bone, good 

oral hygiene, and no contraindications to implant 

surgery (Kan et al., 2003). Cases involving severe 

periodontal disease, significant bone loss, or active 

infection may require alternative approaches or 

delayed implant placement (Lang et al., 2012). 

When selecting cases for immediate 

implant placement, clinicians must carefully assess 

the extraction socket and surrounding structures. A 

thorough clinical and radiographic examination is 

essential to evaluate the bone quality and quantity, 

as well as the soft tissue conditions. Cone-beam 

computed tomography (CBCT) can provide 

valuable information about the three-dimensional 

anatomy of the socket, aiding in treatment planning 

and implant positioning (Buser et al., 2004). 

 

Surgical Techniques 

The surgical technique for immediate implant 

placement involves several key steps: 

 Atraumatic Extraction: Preserving the 

integrity of the socket walls is crucial for 

successful immediate implant placement. 

Atraumatic extraction techniques, such as the 

use of periotomes and elevators, help minimize 

damage to the surrounding bone and soft 

tissues. This is particularly important in the 

anterior maxilla, where the preservation of the 

labial bone plate is essential for maintaining 

aesthetic outcomes (Kan et al., 2003). 

 Implant Site Preparation: The preparation of 

the implant site within the extraction socket 

requires careful planning and execution. The 

implant should be placed in the optimal 

position to achieve primary stability while 

avoiding damage to adjacent anatomical 

structures such as the maxillary sinus or 

inferior alveolar nerve. In some cases, guided 

implant surgery using surgical templates may 

be employed to enhance accuracy and 

precision (Hämmerle & Chen, 2008). 

 Grafting and Augmentation: In cases where 

the extraction socket is deficient in bone 

volume or has significant defects, bone 

grafting or soft tissue augmentation may be 

necessary to achieve optimal outcomes. 

Various grafting materials, including 

autografts, allografts, xenografts, and synthetic 

substitutes, can be used to augment the socket 

and promote bone regeneration (Covani et al., 

2010). Additionally, soft tissue grafts may be 

employed to enhance the thickness and quality 

of the peri-implant mucosa, thereby improving 

the aesthetic and functional outcomes (Sclar, 

2003). 

 

Immediate Provisionalization 

In selected cases, immediate 

provisionalization can be performed, where a 

temporary restoration is placed on the implant 

immediately after surgery. This approach can 

enhance patient satisfaction by providing 

immediate function and aesthetics, but it requires 

careful case selection and surgical precision to 

avoid compromising implant stability (Kan et al., 

2003). Immediate provisionalization is particularly 

beneficial in the anterior region, where the 

preservation of gingival contours and the 

maintenance of a natural-looking smile are critical. 
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The success of immediate 

provisionalization depends on achieving adequate 

primary stability of the implant and ensuring that 

the provisional restoration does not place excessive 

functional or occlusal loads on the implant. In cases 

where primary stability is questionable, a delayed 

loading protocol may be more appropriate to allow 

for sufficient osseointegration before the 

restoration is placed (Lang et al., 2012). 

 

IV. OUTCOMES AND 

COMPLICATIONS 
Success Rates 

The success rates of immediate implant 

placement are generally high, with reported success 

rates ranging from 90% to 98% in various studies 

(Esposito et al., 2010). These success rates are 

comparable to those of delayed implant placement, 

provided that the procedure is performed in 

carefully selected cases and with meticulous 

surgical technique. Factors contributing to high 

success rates include proper case selection, 

effective management of patient-specific risk 

factors, and the use of advanced implant designs 

and materials (Lang et al., 2012). 

Success in immediate implant placement 

is typically measured by several criteria, including 

the absence of peri-implantitis, stable marginal 

bone levels, and the maintenance of soft tissue 

contours. Long-term studies have demonstrated that 

immediate implants can achieve stable and 

predictable outcomes, with minimal complications 

and high patient satisfaction (Kan et al., 2003). 

 

Complications and Management 

Despite its advantages, immediate implant 

placement is associated with certain complications, 

including: 

 Implant Failure: The most significant 

complication is implant failure, which can 

occur due to insufficient primary stability, 

infection, or improper implant positioning. 

Implant failure may require the removal of the 

implant and subsequent placement of a new 

implant after a period of healing (Esposito et 

al., 2010). 

 Infection: The presence of residual infection in 

the extraction socket can lead to implant 

failure. Proper debridement of the socket and 

antibiotic prophylaxis are essential to minimize 

this risk. In cases where infection is present, a 

delayed implant placement protocol may be 

more appropriate (Tomasi et al., 2010). 

 Soft Tissue Recession: In some cases, 

immediate implant placement may result in 

soft tissue recession, leading to compromised 

aesthetic outcomes. This is particularly 

concerning in the anterior region, where the 

appearance of the gingival margin is critical. 

Soft tissue grafting and careful management of 

the peri-implant mucosa can help mitigate this 

risk (Sclar, 2003). 

 Bone Resorption: Although immediate 

implant placement can help preserve the 

alveolar bone, some degree of bone resorption 

is still possible, particularly in cases where the 

buccal plate is thin or damaged. Grafting 

techniques and the use of ridge preservation 

materials can help reduce the risk of significant 

bone loss (Covani et al., 2010). 

 

Comparison with Delayed Placement 

When compared to delayed placement, 

immediate implant placement offers several 

advantages, including reduced treatment time, 

better preservation of alveolar bone, and enhanced 

patient satisfaction. However, it also presents 

unique challenges, such as achieving primary 

stability in a fresh extraction socket and managing 

the risk of infection (Chen & Buser, 2009). 

Delayed implant placement, on the other 

hand, allows for a more controlled healing 

environment and may be more appropriate in cases 

where the extraction socket is compromised by 

infection or significant bone loss. The choice 

between immediate and delayed placement should 

be based on a thorough assessment of the clinical 

situation, the patient’s preferences, and the 

clinician’s experience and expertise (Hämmerle & 

Chen, 2008). 

 

V. FUTURE DIRECTIONS AND 

CONCLUSION 
Emerging Trends and Innovations 

The field of immediate implant placement 

is continually evolving, with new materials, 

implant designs, and surgical techniques being 

developed to improve outcomes. Innovations such 

as surface-modified implants, which enhance 

osseointegration, and biologically active coatings 

that promote bone regeneration, are promising 

avenues for future research and clinical application 

(Buser et al., 2004). 

Computer-guided implant surgery, which 

utilizes digital planning and surgical templates, is 

also gaining popularity as a means of enhancing the 

accuracy and predictability of immediate implant 

placement. This technology allows clinicians to 

plan the implant position virtually, taking into 

account the anatomy of the extraction socket and 

the desired prosthetic outcome, and then transfer 
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this plan accurately to the surgical site (Sclar, 

2003). 

Additionally, the development of 

biomaterials that mimic the natural bone and soft 

tissue environment, as well as the use of growth 

factors and stem cells to enhance tissue 

regeneration, are likely to play a significant role in 

the future of immediate implant placement. These 

advancements have the potential to further improve 

the success rates and aesthetic outcomes of this 

technique, making it an even more attractive option 

for tooth replacement (Esposito et al., 2010). 

 

VI. CONCLUSION 
Immediate implant placement in 

extraction sockets represents a significant 

advancement in dental implantology, offering 

numerous benefits for both patients and clinicians. 

While the technique presents certain challenges, 

including the need for careful case selection and 

meticulous surgical technique, the overall success 

rates are comparable to those of delayed placement, 

with the added advantages of reduced treatment 

time and enhanced aesthetic outcomes (Lang et al., 

2012). 

As research continues to evolve, and as 

new technologies and materials are developed, 

immediate implant placement is likely to become 

an increasingly common and reliable option for 

tooth replacement in clinical practice. For 

clinicians, staying informed about the latest 

advancements and understanding the nuances of 

this technique will be essential for providing the 

highest level of care to their patients (Hämmerle & 

Chen, 2008). 
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