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Cross-mounting 1s essential in many prosthodontic procedures. It can be utilized in the evaluation of
preparations, precise transfer of information from provisional to final restorations, and allows for
efficient communication with laboratory technicians. !-2

The transition from provisional to permanent prosthesis is complex.? Factors such as distorted dental
impressions and stone expansion are sources of inaccuracies found in conventional cross-mounting
procedures.?* The sequential cross-mounting of models can result in significant deviations due to
propagation of these errors. >

The quality of cross-mounting could be improved by implementing a partially digital approach,
eliminating several steps necessary in conventional methods for mounting casts in an articulator.
Utilizing a direct scan of occlusal records 1n cross-mounting procedures is expected to be sufficiently
accurate and could be an alternate solution for cross-mounting digital models.

The aim of this study 1s to compare the accuracy of a digital cross-mounting workflow using direct scans
of occlusal registrations to that of a conventional workflow by analyzing the deviations of sequentially
cross-mounted models via 3D inspection software. The null hypothesis 1s there 1s no significant
difference between partially digital and conventional cross-mountings.
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Figure 1. Study design. MxPp, maxillary preparation; MnPp, mandibular preparation; MxIn, maxillary interim; Mnin, mandibular interim prosthesis.

Reference Casts Generation

A set of reference casts consisting of maxillary and mandibular 3D printed (Prodways Promaker
LD20 3D printer) full-arch prepared casts (MxPp, MnPp) and milled (Roland DGShape DWX-52D -

5-Axis Dental Milling Machine) PMMA interim prostheses (MxIn, Mnln), were hand articulated and
mounted 1n a semi-adjustable articulator (Artex CR). The casts were scanned (3Shape E4) and 15
sets of prepared and interim prosthesis casts were printed for use in the conventional workflow.

Interocclusal Record Generation

Conventional: 15 sets of 4 PVS interocclusal registrations were made (BluMousse) on the following
reference models: MxIn-Mnln, MxPp-Mnln, MxPp-MnPp, MxIn-MnPp.

Digital: 4 reference STL files were generated from reference casts (3Shape Dental Manager). Each
reference STL file was converted to an impression model. 15 sets of 4 PVS interocclusal registrations
were scanned (3Shape E4) and aligned with reference impression models via 3Shape Trios software to
generate digital interocclusal records. Each digitized occlusal registration was exported as an STL file.
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Figure 2. Generation of digital interocclusal records using direct scan of PVS of occlusal registration.

Cross-Mounting

Conventional: Mounting sequence:

1) MxIn-Mnln, 2) MxPp-Mnln, 3) MxPp-MnPp.
Digital: The casts and digitized occlusal
registrations were related using the 3Shape Dental
System “Align” tool and 3 corresponding points in
the same sequence.
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Conventional: The mounted casts were scanned
with a desktop scanner (3Shape E4) to obtain STL
files for analysis 1n the Geomagic Control X
software program.
Digital: The digitally mounted STL files were
exported from the 3shape software program. All the
files were compared to the reference casts in
Geomagic Control X. 3 dimensional deviations were
calculated on the mounted casts at 4 specific points.
The I'GSllltS WCIC then aﬂalyzed U-Sing WﬂCOXOH Figure 4. 3D color map of deviations and 4 comparison points
Signed-Rank test for statistical significance. in Geomagic Gontrol X.
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Figure 3. Digital Cross-Mounting in 3Shape Dental Designer.

The range of discrepancy 1s similar in conventional and partial digital workflows. There 1s not
enough evidence to claim that the population median of differences 1s greater than 0, at the

0=0.05 significance level. Therefore, the null hypothesis Ho is not rejected.

Digital Conventional

P value
Mean/SD Mean/SD

MxIn-Mnin 210.7/172.8 181.7/147.3 0.3830 B Mxin-Mnin [l MxPp-Mnin [l MxPp-MnPp [E MxIn-MnPp B Mxin-Mnin [l MxPp-Mnin [l MxPp-MnPp [ MxIn-MnPp

X X
Table 1: MxPp, maxillary preparation; MnPp, Figure 4. Deviation in Partial Digital Cross-Mounting Figure 5. Deviation in Conventional Cross-Mounting
mandibular preparation; MxIn, maxillary interim;

Mnin, mandibular interim prosthesis.
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Based on the findings of this study, we can conclude that

* There 1s no significant difference found between conventional and partially digital cross-mountings.

 The proposed digital workflow of cross-mounting using direct scans of PVS registration records is
sufficiently accurate and could be an alternate solution for cross-mounting digital models.
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