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Innovative subtractive production of a digital removable
complete denture from start to finish: a JPD Digital video

presentation
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ABSTRACT
This JPD Digital video presentation presents the clinical treatment from start to finish in which a
dual-shaded bi-coloured monolithic disk was used for the fabrication of an immediate digital
complete denture followed by the delivery of a definitive digital complete denture. The
treatment plan included extraction of the remaining maxillary and mandibular teeth followed by
an esthetic evaluation with digital smile design. The digital definitive complete dentures were
milled from a monolithic dual-shaded disk. (J Prosthet Dent 2022;127:1-5)
The quality of removable com-
plete dentures and patient
satisfaction can be improved
by adding standardized and
more predictable steps through
computer-aided design and
computer-aided manufacturing
(CAD-CAM). CAD-CAM for

complete dentures were first described in 19941 but
have only become popular since 2012,2-6 with improve-
ments within the software programs creating the
possibility of different workflows and manufacturing
strategies, combined with the development of new ma-
terial concepts.

An innovative subtractive manufacturing method
for digital complete dentures has recently been
developed (Ivotion Monolithic; Ivoclar Vivadent AG)
(Fig. 1A). The method consists of a single disk that is
milled at a single time. The milling disk combines
highly cross-linked polymethyl methacrylate (PMMA)
dual-shaded tooth and denture base materials, prom-
ising to provide a rapid and predictable monolithic
milling solution that eliminates the manual tooth-
bonding process.

The dual-shaded monolithic concept uses shell
geometry technology based on data gathered from an
extensive range of successful complete denture
treatments. The shell geometry’s 3-dimensional
dental arch structure (Fig. 1B) defines the transition
between the tooth and base sections of the milling
disk for a stress-free, high-strength, homogeneous
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transition (Fig. 1C). The CAD design process is in-
tegrated into a CAD software program (Dental Sys-
tem 2020; 3Shape A/S) (Fig. 1D), allowing full
patient-specific customization of the removable
complete denture to meet patient needs. The tooth
library and coordinated shell geometry offer CAD
design strategies for a wide range of jaw shapes and
sizes and even the ability to customize and morph
individual teeth.
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A 53-year-old man attended the author’s clinic
looking for improvement in his smile. He was diag-
nosed with generalized chronic periodontitis with
more than 70% of periodontal attachment loss. The
uncertain periodontal prognosis and his limited fi-
nances led to a treatment plan that included
extraction of the remaining maxillary and mandibular
teeth and provision of digital immediate removable
complete dentures (Fig. 2) followed by digital defin-
itive complete dentures after the extraction sites had
healed.
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Figure 1. A, Complete denture disk with gingival and tooth colored polymethyl methacrylate (Ivotion Monolithic; Ivoclar Vivadent AG). B, Cross section
of disk showing transition from pink base to teeth. Note papilla architecture and smooth transition to teeth part of disk. C, inner aspect view of disk
showing the shell geometry technology used to define papilla and tooth morphology. D, Shell geometry technology incorporated into the 3Shape
Dental System CAD software program.
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The initial clinical steps included two-dimensional
(2D) photographs for smile design (TRIOS Design Stu-
dio; 3Shape A/S) (Fig. 3) followed by intraoral scanning
(TRIOS4; 3Shape A/S) of both arches and of the occlusal
relationship. From the outcome of the smile design and
alignment of the intraoral scans, the digital immediate
complete dentures were designed (Dental System 2020;
3Shape A/S). After the designs had been completed,
disks with shell geometry technology and base shade
preference and tooth shade A1 were selected and posi-
tioned inside a milling unit (PrograMill 7; Ivoclar Viva-
dent AG). After the milling step, the digital immediate
complete dentures were textured and polished. The
remaining maxillary and mandibular teeth were extrac-
ted, and the digital immediate complete dentures were
delivered.

After 6 months of healing, the digital definitive
complete dentures were produced with the reference
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denture technique7-10 using scans of the digital imme-
diate complete dentures as the references for the design.
Necessary enhancements for optimal function, esthetics,
and phonetics were made.

The digital definitive complete dentures were
designed from an alignment of the copy denture scans
and smile design for the appropriate tooth positioning
(Fig. 4A). After the digital definitive complete denture
designs had been finalized, maxillary and mandibular
trial dentures were 3D printed (Anycubic Photon;
Anycubic) and evaluated clinically for function, es-
thetics, and phonetics. Upon approval of the 3D
printed trial dentures, the maxillary and mandibular
definitive digital dentures were milled (PrograMill7;
Ivoclar Vivadent AG), textured, polished, and deliv-
ered, rehabilitating a periodontally compromised
dentition, providing function, esthetics, and phonetics
(Fig. 4B, 4C).
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Figure 2. Preoperative condition. A, Intraoral view. B, Full-face view.

Figure 3. Smile design simulation from maxillary and mandibular tooth library.
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Figure 4. A, Definitive computer-aided design and shell geometry (blue rings) positioned for definitive production. B, Intraoral image of digital definitive
complete dentures. C, Full-face view after digital defective complete dentures delivered.
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DISCUSSION

Digital immediate and definitive complete dentures
produced from intraoral scans of periodontally
compromised teeth bring a significant advantage for
the treatment planning and delivery of outstanding
complete dentures. Together with an optimized design,
the single subtractive milling process presented pro-
vides an efficient manufacturing process with the op-
portunity to customize esthetics by using smile design
aligned with the CAD design step and after the milling
process.

Disadvantages of the workflow include positioning
the shell geometry during the CAD process. The ar-
chitecture of the gingival papilla cannot be modified;
therefore, the height of the papilla peaks is not
adjustable. Moreover, as the shell geometry has static
papilla architecture, the positioning of the disk for the
tooth and base design can lead to an undesirably thin
milled base, with tooth color being visible through the
base, particularly at the tuberosity and retromolar pad
regions. For patients for whom the monolithic disk
could not be used based on these limitations, the
alternative approach is to mill a pink base (Ivotion
Base; Ivoclar Vivadent AG) and the teeth (Ivotion
Dent; Ivoclar Vivadent AG) separately to then bond
them together.
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Digital denture systems offer flexible workflow op-
tions, and digital denture systems can improve
communication between the dentist and the dental
laboratory technician. Although patient selection is
important, fabricating milled complete dentures from
prepolymerized PMMA disks result in a digital remov-
able complete denture that is highly dense, stable, and
precise. The monolithic disk is homogenous with min-
imal porosity, which may improve resistance to bacterial
and fungal infiltration into the resin. Patient satisfaction
should be high, as the process requires fewer appoint-
ments and provides more accurately fitting prostheses.
Clinical trials are necessary to evaluate the biome-
chanical performance and biofilm accumulation of the
dual-shaded monolithic disk dentures presented in this
JPD Digital video presentation.
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