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ABSTRACT. 

-Objective: To analyze the relationship between 

dental implants and bone grafting procedures, 

emphasizing indications, graft materials, healing 

timelines, and clinical outcomes. 

-Methods: Narrative review of current evidence 

(2018–2025) and synthesis of clinical protocols 

used in implant dentistry, including socket 

preservation, guided bone regeneration (GBR), and 

sinus augmentation. 

 

 
 

-Results: Bone grafting significantly improves 

implant stability, reduces failure rates, and 

enhances esthetic outcomes, particularly in 

deficient alveolar ridges. GBR with resorbable 

membranes and xenografts shows long-term 

stability in 82–94% of cases. 

-Conclusion: Proper integration of bone grafting—

before or during implant placement—remains 

essential for predictable implant success, especially 

in compromised or atrophic sites. 

 

I. INTRODUCTION 
-Dental implant therapy has become the gold 

standard for replacing missing teeth due to its high 

success rate and preservation of bone architecture. 

However, adequate bone volume is a prerequisite 

for achieving primary stability and long-term 

osseointegration. Many patients present with ridge 

defects due to trauma, periodontal disease, 

extraction resorption, or systemic factors. Bone 

grafting, including socket preservation and guided 

bone regeneration (GBR), allows clinicians to 

rebuild lost bone and create ideal implant sites. 

-This article reviews the biological principles, 

surgical techniques, graft materials, and clinical 

outcomes when combining implants with bone 

grafting. 

 

II. BACKGROUND 
-After tooth extraction, the alveolar ridge 

undergoes 25–60% reduction in volume within the 

first year. Loss of height and width compromises 

implant placement, especially in the esthetic zone. 

-Common ridge defects include: 

-Horizontal bone loss 

 
 

-Vertical bone loss 

-Sinus pneumatization 

-Dehiscence and fenestration defects 

-Bone grafting restores these deficiencies, 

providing adequate support for implants. 

 

III. MATERIALS AND METHODS 
This article followed a narrative review 

methodology: 

-Search Strategy 

-Studies from PubMed, Scopus, and Google 

Scholar (2018–2025) were reviewed using: 

―dental implant,‖ ―bone graft,‖ ―GBR,‖ ―socket 

preservation,‖ ―sinus lift,‖ ―autograft,‖ and 

―xenograft.‖ 

 

Inclusion Criteria 

-Human clinical trials 

-Systematic reviews/meta-analyses 

-Studies reporting implant survival or bone gain 

-Focus Areas 
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-Graft types 

-Healing timelines 

 
-Implant success rates 

-Clinical complications 

 

IV. BONE GRAFTING TECHNIQUES 
4.1 Socket Preservation 

-Used immediately after extraction to minimize 

ridge resorption. 

-Materials: xenograft particles + collagen 

plug/membrane. 

-Healing: 4–6 months. 

-Benefit: Up to 40% less horizontal shrinkage 

compared to natural healing. 

 

4.2 Guided Bone Regeneration (GBR) 

Indicated for horizontal defects or minor 

vertical defects. 

Components: 

-Particulate graft (allograft/xenograft) 

-Barrier membrane (collagen or PTFE) 

-Success rates: 92–98% implant survival. 

 

 
 

4.3 Sinus Lift (Internal or External) 

-Used when posterior maxillary bone is <4–5 mm. 

-Bone gain: 4–10 mm with external sinus lift. 

-Implant survival: 90–96%. 

 

 

4.4 Ridge Split Technique 
-Used in knife-edge ridges with sufficient height 

but thin width. 

-Allows simultaneous implant placement. 

 

V. GRAFT MATERIALS 
Autograft (Patient’s own bone) 
-Gold standard—osteogenic, osteoinductive, 

osteoconductive. 

-Harvest sites: mandibular ramus, chin, maxillary 

tuberosity. 

-Higher morbidity. 

 

Allograft (Human cadaver bone) 

-Highly used due to convenience. 

-Osteoconductive; slower remodeling. 

 

 
-Xenograft (Bovine-derived) 

-Excellent long-term stability (slow resorption). 
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-Ideal for GBR and sinus lifts. 

 

Alloplast (Synthetic) 
-Hydroxyapatite, β-TCP. 

-Good scaffold; variable resorption rates. 

 

VI. RESULTS / CLINICAL OUTCOMES 
-Implant survival with grafting 

-With adequate graft and healing: 94–98% survival 

-Without grafting in deficient bone: 65–85% 

survival 

-Bone gain averages 

 
Procedure                  Average Bone Gain   Sources 

-GBR (horizontal)         3–5 mm Meta-analyses 
-GBR (vertical)        2–4 mm Clinical trials 

-Sinus lift                         4–10 mm Systematic reviews 

 

VII. DISCUSSION 
-Bone grafting is not optional in compromised 

ridges—it is foundational for predictable implant 

dentistry. Deficient sites compromise primary 

stability, which is the strongest predictor of long-

term osseointegration. 

 

Key discussion points: 

-Graft selection should depend on defect type, 

patient biology, and esthetic demands. 

-Collagen membranes remain widely preferred for 

ease of use and lower morbidity. 

-Simultaneous implant + GBR works well in 

horizontal defects, but severe vertical defects often 

require staged grafting. 

-Systemic factors (diabetes, smoking, 

bisphosphonate therapy) must be evaluated before 

grafting. 

 

VIII. CONCLUSION 
-Dental implants combined with bone 

grafting techniques—socket preservation, GBR, 

sinus augmentation—provide predictable outcomes 

and high long-term success rates. Proper diagnosis, 

graft selection, surgical technique, and healing time 

are essential for ensuring functional and esthetic 

stability. 
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