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INTRODUCTION 

With the advancement of the digital dentistry 
over the last years, it becomes so important to 
evaluate all the computer aided design/computer 

aided manufacturing (CAD/CAM) devices. There 
have been a lot of intra-oral scanners launched 
to the market, and ever since, a large number of 
intraoral scanners have emerged with various 
scanning technologies in an effort to capture scans 
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ABSTRACT
Objectives: The aim of the study was to evaluate effect of divergence angle. (12o , 6o) and intra-

pulpal Depth. (3mm, 5mm) on marginal adaptation and internal fit of premolar endo-crowns using 
intraoral scanner: 3Shape “Trios 4”.

Materials & Methods: The preparation was done on a Four extracted endotreated premolars, 
preparations were done using Carbide Carburundom diamond Endmil. Premolars was divided into 
four groups, each group has different angel and different intra-pulpal depth. All the preparations 
were scanned with trios 4 intraoral scanner 7 times (n=7).  All the samples were designed with Exo-
cad software and milled using VHF Milling Machine.  Marginal adaptation measurements were 
done using Dino-lite digital microscope. 

Results: regarding divergence angle 6° had a significantly higher value than 12°, regarding 
intrapulpal depth 5 mm depth  had a significantly higher value than 3 mm depth.

Conclusion: 12 degree divergence angle shows better marginal adaptation than 6 degree and 3 
mm depth shows better marginal adaptation than 5 mm.
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with a high degree of accuracy and resolution. The 
creation of a quicker and more accurate prosthetic 
solution became crucial due to the quickening speed 
of life, increasing awareness, rising aesthetic and 
functional demands, and high expectations from 
patients and dentists. 

Endocrowns in natural premolars is considered 
a new alternative treatment for fully coverage 
crowns, Premolars has deeper pulpal depth than 
molars, So studying how intraoral scanners deal 
with this depth is challengeable.   Premolars are 
smaller than molars mesiodistally & buccolingually 
considered to be a more conservative alternative to 
the traditional Crown that requires a greater amount 
of tooth preparation.

Fractures are more common in pulpless teeth than 
teeth with vital pulp, as endodontically treated teeth 
are more brittle due to loss of structural integrity 
associated with access preparation or caries, or due 
to decrease moisture content, planning to restore this 
teeth will be associated to remaining tooth structure 
and functional demands(1). Several studies have 
indicated that the strength of the tooth is directly 
related to the remaining bulk of dentin(2).

The Endocrown firmly follow this rational: the 
preparation consists of a circular butt-joint margin 
and central retention cavity inside the pulp chamber 
and lacks intraradicular anchorage constructing 
both the crown and core as a single unit, i.e., a 
monoblock(3) .

MATERIALS AND METHODS

Four Natural Freshly Extracted premolars 
were Endodotically treated and prepared with two 
different Divergence angles (6 degrees, 12 degrees) 
and two different Intra pulpal Depths (3mm, 5mm 
by CNC Machine 3 axis working, Design done 
on master cram program and scanned on thunk3d 
digital laser beam scanner, Carbide Carburundom 
diamond Endmil.

Samples were divided into four groups according 
to the divergence angle and Intra-pulpal Depth:

• Group “6-3”: Six Degrees Angle with 3 mm 
Depth.

• Group “6-5: Six Degrees Angle with 5 mm 
Depth.

• Group “12-3”: Twelve Degrees Angle with 3 
mm Depth.

• Group “12-5”: Twelve Degrees Angle with 5 
mm Depth.

Trios 4 was used, software version (v4.4.0.41651), 
The T12A variant supplied with a cart and built in 
PC. The cart was placed on a stable floor away from 
any sharp objects.

The 3D model file was imported into Exocad 
Alternatively, using exocad’s built-in tools to create 
a virtual tooth model by selecting the appropriate 
tooth type, dimensions, and morphology.

Then S5 milling machine Was used to fabricate 
endocrowns.

Vertical marginal adaptation of all Endocrowns 
was evaluated using digital microscope (Figure 1)

Fig. (1): Stereomicrograph.

Shots of the margins were taken for each 
endocrown using hand held digital microscope with 
a built in camera fitted on a precision microscopic 
stand connected to IBM compatible personal 
computer using a fixed magnification of 50X .
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RESULTS

Statistical analysis

1- Effect of divergence angle on Marginal 
Adaptation 6° (68.65±19.68) had a significantly 
higher value than 12° (50.22±15.20) (p<0.001).

TABLE (1) Mean, Standard deviation (SD) values of marginal 
fit (µm) for different divergence angles.

Marginal fit (µm) (mean±SD)
p-value

6° 12°

68.65±19.68 50.22±15.20 <0.001*

* : significant (p ≤ 0.05); ns: non-significant (p>0.05)

Fig. (2) Bar chart showing average marginal fit (µm) for 
different divergence angles.

Effect of intra-pulpal depth on Marginal Adaptation:

Samples with 5 mm depth (66.25±19.34) 
had a significantly higher value than 3 mm depth 
(52.62±18.00) (p<0.001).

TABLE (2) Mean, Standard deviation (SD) values of marginal 
fit (µm) for different intra-pulpal depths.

Marginal fit (µm) (mean±SD)
p-value

3 mm 5 mm
52.62±18.00 66.25±19.34 <0.001*

* : significant (p ≤ 0.05); ns: non-significant (p>0.05)

DISCUSSION

Digitization in diagnosis and treatment has 
emerged as a significant trend in prosthodontics as 
a result of the application of electronic technology, 
digital technology, and advanced manufacturing 
technology in the field of dentistry(4).    

Regarding the effect of Divergence angles and 
intra-pulpal depth on the marginal adaptation, the 
results showed significant difference in the marginal 
adaptation as a result of the change of the divergence 
angle and intra-pulpal depth. This might be due to 
the fact that though the more divergence angle the 
easier for seating and fitting of the restoration, the 
shallower in depth the easier for seating and fitting 
of restoration(5) .

This was opposite to Ji-Man Park et al in 2019[6]. 
Since they reported that intra-coronal preparation 
depth had no significant effect on the accuracy of 
the intra-oral scanners.

This was in agreement with Hegazi et al., [7]. 
Whose results showed that post preparation depth 
had significant effect on the accuracy of the intraoral 
scanners.

This was in partially agreement with 
Mohammadreza Hajimahmoudi, in (2023)[8]. Since 
they reported that there was statistically significant 
difference was shown among the tested groups 

Fig. (3) Bar chart showing average marginal fit (µm) for 
different intra-pulpal depths.
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at 10 degrees of taper. At 5 degrees of taper, the 
difference was insignificant. This may be due to 
these experiment was made on Molars with large 
and wide cavity chamber counter to premolars with 
have narrow pulp chamber(9), So any tapering will 
be effective.

CONCLUSION

Within the limitation of our study the following 
conclusion should be drawn: 12 degree shows better 
marginal adap. than 6 degree, 3 mm depth shows 
better marginal adaptation than 5 mm.
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