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DESCRIPTION
Additive Manufacturing (AM) has brought significant 
advancements to the field of dentistry, offering an efficient and 
precise approach to fabricating dental restorations. One of the 
areas of growing interest is the accuracy and internal fit of crowns 
produced using resins modified with ceramic composite 
concentrates. These materials aim to improve the mechanical 
properties, aesthetic qualities and longevity of the restorations. 
The trueness and internal adaptation of such crowns play a 
significant role in their clinical performance, influencing factors 
such as retention, occlusal stability and long-term success.

Additive manufacturing in dental applications

The use of AM in dentistry has expanded due to its capability to 
create complex geometries with high precision. Unlike 
subtractive techniques, which often result in material wastage, 
AM allows for layer-by-layer fabrication, optimizing material 
usage and structural integrity. Various techniques, including 
Stereolithography (SLA), Digital Light Processing (DLP) and 
material jetting, are commonly employed for fabricating dental 
crowns.

Resin-based materials are frequently utilized in AM due to their 
favorable mechanical properties and ease of processing. The 
introduction of ceramic composite concentrates into these resins 
has aimed to enhance strength, wear resistance and bio-
compatibility. However, the accuracy and internal fit of such 
modified materials remain a subject of investigation.

Trueness in additive manufacturing

Trueness refers to the closeness of a fabricated object to its 
intended digital design. High trueness ensures that dental 
restorations exhibit proper fit, function and aesthetic integration 
with the surrounding dentition.

Material composition: The inclusion of ceramic fillers affects 
shrinkage, polymerization behaviour and overall accuracy.

Printing parameters: Layer thickness, exposure time and 
printing orientation impact dimensional accuracy.

Post-processing: Washing, curing and polishing procedures can 
introduce variations in final dimensions.

Studies assessing trueness typically employ optical scanning and 
digital superimposition techniques to compare printed crowns 
with their original digital models. Discrepancies are measured to 
determine the degree of deviation and potential areas requiring 
improvement.

Internal fit of crowns

The internal fit of a crown is a determinant of its clinical success, 
as it affects cementation, load distribution and marginal 
adaptation. Poor internal adaptation can lead to cement 
dissolution, microleakage and restoration failure.

Marginal gap: The space between the crown margin and the 
prepared tooth surface.

Axial gap: The space along the axial walls.

Occlusal gap: The space at the occlusal surface, which influences 
contact points and load-bearing capacity.

Ceramic-modified resins tend to exhibit different polymerization 
shrinkage patterns compared to conventional resin materials, 
which can affect internal fit. The balance between ceramic filler 
content and resin matrix plays a key role in determining how well 
the material adapts to the prepared tooth structure.

Factors affecting trueness and internal fit

Several elements contribute to variations in trueness and 
internal adaptation.

Material shrinkage: Polymerization shrinkage of resins 
containing ceramic fillers can lead to dimensional inaccuracies.

Layer thickness: Finer layers generally result in better detail 
reproduction but may increase fabrication time.
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flexibility. However, discrepancies in trueness and internal fit 
still present challenges. Some studies indicate that while AM 
restorations demonstrate comparable marginal adaptation to 
milled restorations, differences in internal fit are observed, often 
requiring adjustments during cementation.

Conventional milling processes generally provide higher 
accuracy due to the subtractive nature of fabrication, which 
avoids material shrinkage associated with polymerization. 
Nevertheless, AM continues to evolve, with advancements in 
printer resolution and material formulations progressively 
improving accuracy and internal adaptation.
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Printer calibration: Machine precision, laser power and 
exposure settings impact final accuracy.

Post-processing handling: Improper washing and curing can 
cause dimensional changes and surface irregularities.

Understanding these variables is necessary for optimizing 
the accuracy of crowns fabricated using ceramic-modified resins.

Comparative analysis with conventional methods

When compared to traditional milling techniques, AM offers 
distinct advantages in terms of material conservation and design
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