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Introduction: One type of autogenous graft that has garnered increasing attention is the use of a patient’s extracted tooth. This approach offers a significant
advantage by eliminating the need for a secondary bone harvesting site. Moreover, it is comparable to autogenous bone in both composition and the formation
mechanism, making it a promising option for alveolar bone augmentation following tooth extraction [1].  Bone and dentin share similar biochemical
compositions and formation mechanisms [2]. Both teeth and maxillofacial bones originate from neural crest cells during embryonic development [3]. Due to
this biological similarity, dentin has been explored as a potential bone substitute since the 1960s. Its high mineral content, osteo-compatibility,
osteoconductivity, and osteoinductive properties make it suitable for bone grafting applications [4,5].

Materials and Methods: A comprehensive search through PubMed, Google Scholar, Cochrane Library, and B-on repositories was conducted without time
constraints up to July 2024 to identify peer-reviewed human studies. These studies assessed the percentage of newly formed bone and residual graft following
bone regeneration with AMD grafts after tooth extraction, specifically in the context of delayed implant placement. 

Results: The study of the risk of bias made it possible to verify whether there were methodological flaws in the studies included in this systematica review while
also evaluating the quality of this review. All studies included had an overall low risk of bias (Figures 1 and 2). Our analysis included four selected studies involving
55 patients and 67 sockets. The findings suggest that AMD grafts resulted in an average (and 95% confidence interval) of 43.8% [36.6%, 50.8%] newly formed bone
(Figure 3) and  15.2% [7.2%, 23.2%] residual graft (Figure 4). The meta-regression of the effect of  mean age on the percentage of newly formed bone showed that
with an increase in mean age, there is a mean increase tendency in the percentage of newly formed bone (p=0.003) (Figure 5). The meta-regression of the
effect of male/female ratio on the percentage of residual graft showed that with the increase in males in the study, there is an increase in the percentage of
residual graft (p<0.001) (Figure 6).
Delayed implant placement was a feasible surgical option for all patients. 

Conclusions and clinical relevance: Within the limitations of this review and given the limited number of studies available, AMD shows a promising trend in
promoting newly formed bone. Additionally, AMD appears to be effective and safe, indicating its potential as an alternative to other bone graft materials in ARP
procedures prior to dental implant placement. However, the high degree of heterogeneity across studies underscores the sensitivity and variability of these
findings. Further randomized controlled trials with larger sample sizes and longer follow-ups are required to corroborate these findings. 

Figure 3. Forest plot grafph of newly formed bone (%). I2 represents the heterogeneity
index. The dashed red line represents the meta-analytic mean [1, 6-8]

Figure 4. Forest plot grafph of residual graft (%). I2 represents the heterogeneity index. The
dashed red line represents the meta-analytic mean [1, 6-8]

Figure 5. Meta-regression of the effect of mean age on the percentage
of newly formed bone.

Figure 6. Meta-regression of the effect of male/female ration on the
percentage of residual graft.

Discussion: This study is pioneering in that it represents the inaugural systematic review with meta-analysis to include mineralized dentin exclusively. No studies
have explicitly focused on this area, rendering this research unique and innovative. 
Further research is needed to address the above limitations. Long-term studies with larger patient groups and diverse patient populations are further needed to
validate ex- ternally the efficacy of AMD for alveolar ridge preservation. Standardized protocols for preparing and applying AMD should be established to
minimize variability and improve potential comparability between studies. 
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Objectives: In this review, we evaluated the efficacy of AMD as a method for alveolar ridge preservation in cases of delayed implant placement. 
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Figure 1. Traffic light plot of the risk of bias analysis of the non-randomized
controlled trials.

Figure 2. Traffic light plot of the risk of bias analysis of the randomized
controlled trials.
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