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Introduction





1. Introduction

1.1 Technological Advances in Dentistry 

–

–
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1.2 Evolution of Impressions Techniques 

1.2.1 Conventional vs. Digital Impressions

–



–



μ

1.2.2 Digital Impression in Different Dental Fields



1.2.3 Benefits of Digital Impressions



1.2.4 Limitations of Digital Impressions 



1.3 Clinical Factors and Digital Impressions 

1.3.1 Geometry and Tooth Preparation

–

consider during tooth preparation, as they can affect the scanner’s ability to 
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1.3.2 Different Locations of Finishing Lines 

–
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1.3.3 Challenges of Subgingival Margin 





1.3.4 Gingival Retraction and Techniques 

–

and the clinician’s preference. –
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1.3.5 Best Gingival Retraction for Digital Impressions
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1.4 The Accuracy of Intra Oral Scanners

1.4.1 Trueness and Precision in Impressions 



greater than 100 μm may compromise marginal and internal fit of the 

1.4.2 Periodontal Health on Scanning Accuracy

–

1.5 Artificial Intelligence in Intraoral Scanning





1.6 Ethical and Data Protection in Digital Dentistry

important responsibility regarding the management of patient’s information. 

1.7 Depth of Digital Reading in The Gingival Sulcus 
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Materials and Methods





3. Materials and Methods



printing capability and 22 μm resolution, a gray resin (Phrozen 

8K Resin), according to the manufacturer’s safety data sheet

–





–



from +0.3 mm to −0.3 mm, with a tolerance range of ±0.02 mm, allowing a 









RMS = √[(1/n) Σ (xi,ref − xi,meas)²]
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4. Results

4.1 Linear Measurements Analysis



4.1.1 Molar Linear Measurements 
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4.1.2 Canine Linear Measurements
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4.1.3 Spatial and Tooth Type Comparisons 
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4.2 RMS Analysis 
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4.3 Correlation Between RMS and Depth of Reading 

ρ



4.3.1 Molar correlations

Spearman’s correlation between RMS measurements and linear 

–

–

buccal site and both preparation RMS (ρ = 0.739, p < 

ρ



ρ

ρ

4.3.2 Canine Correlations 

Spearman’s correlation between RMS measurements and linear 

–
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4.4 Summary of Main Findings
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5. Discussion

5.1 Influence of Gap Size on Scanner Performance



₀₂
5.2 Relation Between Depth of Reading and RMS Values



₀₅

5.3 Influence of Geometry and Tooth Type



In contrast, the canine’s vertical preparation geometry alters how light interact 

–
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5.4 Clinical Implications



5.5 Study Limitations and Future Perspectives
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