Capturing the complete edentulous arch with an intra-
oral scanner and properly digitalizing it into an accurate
point cloud database has been the current limitation in

dentistry. Multiple anatomical landmarks, such as teeth,

are absent and capturing movable tissue, such as the

vestibule, makes cross stitching scanning a variable of
inaccuracy. Edentulous digital workflow for complete
denture fabrication has its limitations to digitize
including capturing the correct occlusal vertical
dimension. Current digital denture workflow trends to

capture maxillomandibular relationship is by the use of a

centric tray impression or occlusal rim bite registration
to merge individual arch STL scans. In this study, we
propose an accurate novel approach to digitalize the
maxillomandibular relationship by using Zirconia sphere

coordinates to align digital scans of the functional

impressions of the occlusal rims.

To determine the accuracy of the interocclusal record

scanned occlusal rims with zirconia spheres in a

triangular formation in relation to the change of articular
pin between 3D printed articulation and milled complete

dentures that would signify any changes in OVD.
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Five different sets of mounted completely edentulous
maxillary and mandibular casts were used to simulate
patients. Complete denture fabrication procedural steps
were then followed to simulate traditional chairside
visits. All casts were scanned (fig. 1) and imported into a
software (fig. 2) for digital design of occlusal rims and
then 3D-printed (fig. 3,4). Three spherical zirconia
markers (fig. 5) were placed in a triangular formation on
each occlusal rim (fig. 6). Occlusal rims were adjusted to

preserve the incisal pin at 0 and were subsequently

border-molded followed by a simulated final impression
(fig. 7). Maxillomandibular relationship records were
then created and scanned (fig. 8). The intaglio surfaces
of the impressions were additionally scanned and the
virtual articulator was used within the software to
design complete denture prostheses (fig. 9, 10). Designs
were exported to printing software to generate try-ins
(fig. 11). Occlusal points of contact of the prints were
noted as well as the incisal pin position (fig. 13). The
denture designs were additionally milled for definitive
complete denture prostheses and a similar exam of

occlusal points and incisal pin position was noted and

compared (fig. 12, 13).

Fig.13: The centric occlusal points of contact

Fig.1: Intraoral Scanner

Fig.4: Mounted occlusal rims
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Fig.5: Zirconia sphere

Fig.9: Scan-box scan of

interocclusal record

Fig.8: Zirconia interocclusal

record mounted for scan box

Fig.6: Interocclusal record wash

with Zirconia spheres

Fig.10: Digitalize zirconia sphere coordinate

alignment of interocclusal records with VPS wash
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Fig.11: Printed Try-in denture placed on

original articular to observe change in OVD

Fig.12: Milled definitive denture placed on

original articular to observe change in OVD
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Printed try-in denture pin setting articulations ranged

between 0.5-2.0 mm, with an average mean of 1.6 mm.
The milled complete dentures pin setting articulations
ranged between 0-1.0 mm, with an average mean of 0.5
mm. The centric occlusal points of contact, as reflected in

the software were compared with the points of contact of

the printed try-in dentures and the milled dentures. All

points of contacts coincided (fig. 13).

Utilization of zirconia spheres in a triangular orientation

with occlusal rims allows the alignment of scans for
modeless complete denture fabrication. Subtractive
milling of complete dentures had less vertical deviation
than additive printing, however centric occlusal contacts

were coincident as originally established virtually. The

conventional articulator reference allowed the simulation
of patients and verification of an accurate approach to
virtual articulation and CAD/CAM dentures.
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