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Abstract
Recently, digital techniques have revolutionized the production of partial remov-
able dental prostheses (PRDPs). This chapter reviews current systems for PRDP 
production, how they are done in clinical practice, its advantages and limitations, 
and current literature regarding their clinical performance. Currently, several 
digital techniques are available in the market for PRDP production including 
subtractive and additive techniques. Subtractive milling technique is mainly 
effective for nonmetal PRDP. Digital techniques expand the range of materials 
that can be utilized for PRDP production, including new polymers (PEEK), and 
facilitate previously difficult procedure such as casting titanium PRDP, which 
can be produced digitally more easily. This review shows that available evidence 
suggests that these techniques have promising clinical results. Laser-sintering 
resulted in higher patient satisfaction compared to conventional technique. 
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However, long-term clinical trials are recommended to explore the long-term 
effects of these techniques. Moreover, this review showed the lack of evidence on 
the clinical performance of nonmetal partial removable dental prostheses.

Although digital partial removable dental prostheses (PRDPs) have entered clinical 
practice only recently, they have revolutionized PRDPs production and disrupted 
the market. The aim of this chapter is to describe the advances in digital PRDPs, 
including the clinical procedures, how are they done, and their clinical 
performance.

5.1	 �Introduction

Despite the success of preventive dentistry in reducing the prevalence of edentu-
lism, partial edentulism remains a public health issue worldwide especially among 
elderly people. Prevalence of partial edentulism ranges from 30% to 60% among 
Europeans over the age of 65, and given the increased life expectancy and the aging 
trend in developed countries, the prevalence of partial edentulism is expected to 
keep growing [1]. In Germany as well as Japan, it has been estimated that the num-
ber of partially dentate people will increase, and in the UK, 96% of adults are 
expected to be at least partially dentate by 2028 [1, 2].

PRDPs are noninvasive simple treatments that improve the quality of life of par-
tially edentulous patients [3, 4]. Despite the great success of dental implant treat-
ments lately, several factors contribute to the continuous need for PRDPs such as 
lower socioeconomic status, access to care, and compromised general health. It has 
been reported that 13–29% of European adults wear PRDPs [5], and in the USA it 
is projected that PRDP treatments will consume a minimum of 270 million hours of 
dentists’ work per year by 2020 [6, 7].

5.2	 �History

Since their conception in the early 1930s, PRDPs have been traditionally made of 
cast alloys using the traditional lost-wax technique. This involves lengthy steps 
including manual construction of a wax pattern for the designed prostheses frame-
works, investing the pattern to form a model, melting the wax to prepare the 
space, and then pouring the molten metal to the prepared space in the mold. This 
lengthy process consumes large amount of materials and is highly prone to human 
errors [8].

The evolution of computer-aided design and digital milling manufacturing 
marked a huge milestone in the fabrication of dental restorations. This technology 
reduces the time, cost, and human errors associated with the rehabilitation of fixed 
dental prostheses. However, milling manufacturing of partial removable dental 
prostheses is difficult to accomplish due to the spatial restriction of the complex 
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structure of PRDP frameworks with its clasps, rests, and connectors and proven 
uneconomical due to the high hardness of PRDP alloys which quickly wears the 
milling tools. Therefore, lost-wax casting remains the standard technique for metal-
based partial removable dental prostheses [9, 10], although milling wax or resin 
PRDP patterns are available in the market but did not gain widespread popularity.

Stereolithography have been recently used to print the resin or wax sacrificial 
patterns of the PRDP frameworks [11]. This processing produces frameworks with 
acceptable fit and reduces some of the costs and human errors associated with the 
manual wax-ups [12]. However, the printed resin pattern still has to be cast conven-
tionally to get the final PRDP framework [11, 13]. In 2006, laser-sintering was 
introduced to produce PRDP frameworks digitally in order to eliminate the invest-
ing and casting steps [14]. Due to the lack of specialized software, selective laser-
sintering originally required the use of physical sculptor to virtually build the 
framework [15]. The physical sculptor is a haptic device that allows the users to 
touch and manipulate objects in the 3D virtual environment. It helps technicians to 
utilize hand movements very close to the hand movements they use for conven-
tional framework wax-up, but it increases the time, cost, and complexity of the 
procedures [15].

To overcome these limitations, different software solutions were tested to virtu-
ally design PRDPs without the need for a sculptor. However, these programs were 
not specifically developed for PRDP design and required lengthy procedures to 
determine the path of insertion, eliminate undesirable undercuts, and draw the 
framework components [16]. Specialized software for designing PRDP framework 
was not introduced until 2010 [17]. Surface roughness and long post-processing 
steps are limitations of laser-sintering technology. Recently, simultaneous technol-
ogy of repeated laser-sintering with high-speed high-precision milling was intro-
duced to fabricate PRDP with higher precision and smoother surfaces [18]. This 
technology integrates both laser deposition and high-speed milling on the same 
platform. The fabrication starts with ten layers of laser deposition followed by high-
speed milling to smoothen the surface and provide extra detail precision [19]. This 
technique proves effective for titanium PRDP, which overcomes the casting chal-
lenges of titanium [20]. Moreover, laser-sintering followed by metal annealing was 
also used for titanium PRDP fabrication which increases the ductility and improves 
resistance to crack [21].

Digital technology has also ameliorated the fabrication of metal-free PRDPs. 
Metal-free acrylic PRDPs were introduced early as an interim alternative to metal-
based PRDP.  Around 1950, nylon-based ployamide PRDP (Valplast) was intro-
duced in the USA and gained popularity since then. Later, with the development of 
denture base fabrication techniques, other thermoplastic resins (polyamide, polyes-
ter, polycarbonate, and polypropylene) were utilized to produce nonmetal PRDPs 
[22]. These prostheses have several advantages over metal-based PRDPs, including 
improved esthetics, suitability for patients allergic to metal, lightness, flexibility, 
and cheaper price compared to metal-based PRDPs [22]. Conventional fabrication 
techniques include compression molding, injection molding, and fluid resin tech-
nique. With the introduction of CAD/CAM milling in dentistry, most of these 
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prostheses are easily produced by milling, and more recently 3D printing has been 
introduced to fabricate nylon-based polyamide flexible prostheses [23, 24]. Upon 
the success of digital production for PRDP, new materials are now introduced to the 
market, such as polyether ether ketone (PEEK), which is currently produced by 
CAD/CAM direct milling [25].

5.2.1	 �Digital PRDP in Today’s Market

Nowadays, digital production of PRDPs is widely spread. The current procedures 
involve first digitization of the case with either intraoral or extraoral laboratory 3D 
scanners (acquisition stage) and subsequent design of the PRDP frameworks using 
specialized software with or without the aid of a physical sculptor (manipulation 
stage) [26]. Most of the available designing systems do not require physical sculp-
tors, although the Geomatic® Touch™ X (3D systems, South Carolina, USA) still 
requires it. The available digital systems for producing the digital PRDPs are either 
direct metal production systems including laser-sintering systems or indirect pro-
duction including the stereolithography systems; the special variation of it is the 
digital light processing (DLP) and milling (Table 5.1). For metal-free PRDP digital 
production, direct milling of thermoplastic resin is the most common method; how-
ever, a new 3D filament printing system is available for Valplast (Afrona, New York, 
USA). Table 5.2 shows current materials used for fabrication of digital nonmetal 
PRDPs.

Table 5.1  Currently available systems used to fabricate digital metal partial removable dental 
prostheses

Step Equipment Manufacturer
Scanning Intraoral 3D scanners

 � Cadent iTero
 � CEREC Omnicam
 � TRIOS

Align Technology, San Jose, CA, USA
Dentsply Sirona, York, PA, USA
3Shape, Copenhagen, Denmark

Extraoral 3D scanners
 � DS20 optical scanner
 � 7Series
 � inEos X5
 � E3

Reinshaw, UK
Dental Wings, Montreal, Canada
Dentsply Sirona, York, PA, USA
3Shape, Copenhagen, Denmark

Designing Without physical sculptor:
 � 3Shape CAD points
 � Partial Framework CAD
 � DWOS Partial Frameworks
 � SilaPart CAD
 � Digistell CAD
 � ModelCast
 � InLab CAD

3Shape, Copenhagen, Denmark
exocad GmbH, Darmstadt, Germany
Dental Wings, Montreal, QC, Canada
SilaDent, Golsar, Germany
C4W-Digilea, Montpellier, France,
imes-icore GmbH, Eiterfeld, Germany
Dentsply Sirona, York, PA, USA

With physical sculptor:
 � Geomatic® Touch™ X 3D SYSTEMS, SC, USA
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5.3	 �Step-by-Step Procedures of Digital PRDP Fabrication

Following a thorough examination and a careful treatment planning, the clinical 
steps of PRDP can be started. The digital workflow consists of three steps: acquisi-
tion, manipulation, and fabrication [26].

Acquisition
	1.	 Primary impressions are made using alginate impression, which are then poured 

to have the diagnostic cast. On the diagnostic cast, the case is studied carefully, 
and the PRDP design is planned. Necessary abutment teeth preparations are 
planned at this stage.

Step Equipment Manufacturer
Production Direct metal production

 � 1. Laser-sintering
 �   AM 250
 �   PM100 Dental & PM100T
 �   Farsoon FS121M
 �   M1 cusing laser
 �   EOSINT M270

Reinshaw, UK
Phenix, Riom, France
LSS GmbH, Holzwickede, Germany
Concept Laser GmbH, Lichtenfels, Germany
EOS, Munich, Germany

 � 2. �Repeated laser-sintering and 
milling

 �   LUMEX advance-25 Matsuura, Tokyo, Japan

Indirect production
 � 1. 3D printing
 �   Varseo S
 �   Asiga PICO2 HD
 �   ProJet™ DP 3000

Imes-icore GmbH, Eiterfeld, Germany
BEGO, Bremen, Germany
Whipmix, Louisville, KY, USA

 � 2. Milling
 �   Organical Desktop S8 R+K Organical CAD/CAM GmbH, Berlin, 

Germany

Table 5.1  (continued)

Table 5.2  Currently available materials used for fabrication of digital nonmetal PRDP

Fabrication 
technique Materials Brand name Manufacturers
Direct 
milling

PEEK (polyether ether ketone) PEEK-Optima 
LT1

Juvora Ltd., 
Lancashire, UK

CORTiTEC 
medical PEEK

imes-icore GmbH, 
Eiterfeld, Germany

Ultaire AKP (aryl ketone polymer) Dentivera Solvay Dental 360, 
Alpharetta, GA, USA

Acetyl copolymer Zirlux acetal Zirlux, Milville, NY, 
USA

Polyethylene terephthalate Estheshot Bright 
disk

Nissin Ltd., Japan

Polymethylmethacrylate (PMMA) PMMA Nissin Ltd., Japan
3D printing Polyamide nylon Valplast denture 

base filaments
Afrona, Brooklyn, NY, 
USA

5  3D-Printed Removable Partial Dentures



100

	2.	 Abutment teeth are prepared as planned. Here, one of two options is possible; 
either the patient arches are scanned intraorally using an intraoral scanner, which 
eliminates the need for physical impression, or the final impressions are made in 
rubber base materials, and then either scanned directly or poured into stone mas-
ter casts that are subsequently scanned using an extraoral digital scanner. The 
scanner produces a stereolithographic file (STL) of the master cast that is 
imported in the designing software (Fig. 5.1). Intraoral scanning involves mul-
tiple scans for both arches, taking around 3–17 min depending on the case. These 
scans are stitched by the software to provide the full-mouth image [27].

Manipulation
	3.	 Using a specialized software, the PRDPs are designed digitally through a series 

of digital steps that mirror the traditional laboratory procedures. First, the path of 
insertion is determined automatically using a digital survey tool; the software 
automatically rotates the cast three dimensionally and calculates the parallelism 
and the depth of undercuts in all dimensions to reach to the best tilt for the path 
of insertion (Fig.  5.2), and survey line is then automatically made. This step 
saves a lot of time compared to the conventional manual step. This is followed 

a b

Fig. 5.1  Virtual casts (STL files) of a PRDP case scanned by extraoral 3D scanner; (a) maxillary 
arch and (b) mandibular arch

a b

Fig. 5.2  Virtual determination of the path of insertion of a PRDP using 3Shape CAD points soft-
ware; (a) maxillary arch and (b) mandibular arch
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by blockout of undesirable undercuts (Fig. 5.3). After that, the retentive areas for 
the retentive clasp tips are determined.

	4.	 Relief areas are marked by laying thin layers of virtual wax on relief areas 
such  as rugae. Next, the meshwork patterns are added (Fig.  5.4), and the 
major connectors and rests are drawn as built (Fig. 5.5). The clasp arms and 

a

b

Fig. 5.3  Virtual blockout of undesirable undercuts of a PRDP case using 3Shape CAD points 
software; (a) maxillary arch and (b) mandibular arch

a b

Fig. 5.4  Virtual building of the meshwork in the edentulous area of a PRDP case using 3Shape 
CAD points software; (a) maxillary arch and (b) mandibular arch
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the  clasp systems (width and thickness) are drawn three dimensionally 
(Fig.  5.6), and the thickness of the framework is adjusted and smoothed 
(Fig. 5.7). Finally, the finish lines are drawn using the curve tool which utilizes 
default or customized profiles (Fig. 5.8), and the designed framework is fin-
ished (Fig. 5.9).

a b

Fig. 5.5  Virtual building of the major connectors and rests for a PRDP case using 3Shape CAD 
points software; (a) maxillary arch and (b) mandibular arch

a

b

Fig. 5.6  Virtual building of the clasp arms of a PRDP case using 3Shape CAD points software; 
(a) maxillary arch and (b) mandibular arch
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a b

Fig. 5.7  Virtual adjusting of the thickness of the framework of a PRDP using 3Shape CAD points 
software; (a) maxillary arch and (b) mandibular arch

a b

Fig. 5.8  Virtual drawing of the finish line of a PRDP case using 3Shape CAD points software; (a) 
maxillary arch and (b) mandibular arch

a b

Fig. 5.9  Finalized virtual design of a PRDP case using 3Shape CAD points software; (a) maxil-
lary arch and (b) mandibular arch
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	5.	 Sprue is designed for indirect fabrication systems (3D printing and milling) to be 
used in the casting process. For additive technology systems (laser-sintering and 
3D printing), supports are added to the structure before submitting the finished 
design (Fig. 5.10). Appropriate supports of adequate strength are required to sta-
bilize the PRDP framework layers upon their production as they are laid down in 
very thin layers. Also, during manufacturing it prevents movement and dissipates 
heat away from the finished part of framework during manufacturing [14]. The 
designing process takes approximately 30 min per framework (Fig. 5.11) [17].

Fabrication
	 6.	 Once the design file is complete, it is sent to the production machine. At this 

point, the frameworks are produced with either direct or indirect production 
systems.
Direct Metal Production
For direct metal production systems including laser-sintering and laser melting, 
metal powder is laser-sintered to produce PRDP frameworks. One laser-sinter-
ing machine takes up to 12 h to fabricate 12 PRDPs in one cycle. After that, the 
printed PRDP is retrieved (Fig. 5.12) and subjected to post-processing. Most of 

a

c

b

Fig. 5.10  Illustration of the supports required for successful laser-sintering of a partial removable 
dental prosthesis: (a) maxillary arch, (b) mandibular arch, and (c) PRDP frameworks in the build-
ing platform

B. Almufleh et al.
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the uncured metal powder is reused for future frameworks which reduces waste 
and improves efficiency. PRDP is heat-treated following manufacturer instruc-
tions and is then separated from the supporting base. Fit of the framework is 
checked on the cast and adjusted as necessary (Fig. 5.13).
Indirect Metal Production
For indirect metal production systems including stereolithography, direct light 
processing, and milling, a resin or wax framework pattern is printed or milled 
(Fig. 5.14). In the case of 3D printing, several post-curing steps are required 

Fig. 5.11  Illustration 
showing the arrangement 
of PRDP frameworks in 
the building platform

Fig. 5.12  A photograph 
showing the PRDP 
frameworks in the building 
platform processed by 
laser-sintering technology
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Fig. 5.13  Laser-sintered 
partial removable dental 
prosthesis framework 
fitted on the cast

a b

c

Fig. 5.14  3D printing for fabrication of partial removable dental prosthesis: (a) 3D-printed resin 
patterns of partial removable dental prostheses, (b) resin pattern of partial removable dental pros-
thesis framework with wax sprue ready for casting, and (c) metal frameworks of partial removable 
dental prosthesis cast from 3D-printed resin patterns

B. Almufleh et al.
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including removing any wet resin remnants by immersing the pattern in a sol-
vent, followed by final curing in UV oven to fully harden and get its structural 
integrity [28]. Resin pattern can also be tried in the patient’s mouth if needed. 
The pattern is then cast conventionally using the lost-wax technique.

	 7.	 The framework is finished and polished in several steps. First, the framework is 
finished by finishing burs; then the frameworks are finished under rotating bar-
rels of ceramics, followed by barrels of corns. Finally, frameworks are elec-
tropolished in electropolishing machines.

	 8.	 PRDP framework is checked for fit and occlusion in the patient mouth 
(Fig. 5.15). Maxillomandibular relationship is recorded at this stage, and teeth 
shade and form are selected in a similar manner used for conventional PRDP.

	 9.	 The framework is returned to the lab for teeth setting, final wax-up, and 
acrylization.

	10.	 PRDP is tried in the patient mouth and adjusted for fit, retention, and occlusion. 
Then framework is polished and delivered to the patients.

5.4	 �Clinical Evidence on Digital PRDP

Digital PRDPs are new products and therefore have not been studied thoroughly 
yet. Most of the studies in this field have been focused on testing the feasibility of 
the technique, and they have shown that digital direct or indirect metal fabrication 
can produce accurately fitting PRDPs [12, 16, 29–31].

Extraoral scanning of the master cast has been reported effective in several stud-
ies and resulted in well-fitting RPDP frameworks [12, 32]. On the other hand, intra-
oral scanning is effective for capturing in Kennedy class III cases [27, 33, 34], but 
not Kennedy class I and II as the scanning does not capture the physiologic exten-
sions of the movable mucosa [27].

a b

Fig. 5.15  Laser-sintered partial removable dental prosthesis in the patient mouth of a patient: (a) 
occlusal view, (b) frontal view
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Regarding clinical performance, only few studies have been published. A clinical 
trial has shown the superiority of digitally produced PRDPs by laser-sintering over 
the traditional PRDPs in terms of patient satisfaction [35]. It also showed that most 
of the patients had preferred the laser-sintered PRDPs over the conventional pros-
theses after using both [35]. Another study showed that although digital PRDPs 
(produced by laser-sintering) showed statistically significantly larger gap between 
occlusal rests and corresponding rest seats compared to the traditional casting 
PRDP, it is considered clinically acceptable [36]. Similarly, digital PRDPs produced 
by 3D printing followed by casting showed variable fitting discrepancy but were 
considered clinically acceptable [37].

Laboratory studies showed that laser-sintered cobalt-chromium alloys are about 
eight times more accurate than casting and have better mechanical properties, higher 
yield strength and fatigue resistance compared to cast Co-Cr alloys [38]. Moreover, 
Aker clasps produced by simultaneous repeated laser-sintering and high-speed mill-
ing showed higher fitting accuracy and retention forces compared to conventional 
cast clasps [39]. However, when the fit of laser-sintered PRDP frameworks was 
compared with lost-wax technique, milled and 3D-printed frameworks, laser-
sintered frameworks demonstrated significantly larger gaps than all other tech-
niques. Technical parameters might need to be adjusted to get better fitting results 
[40]. Several factors can affect the final product in laser-sintering, including heat 
treatment, amount of relief designed, and position and angulation of the support 
structure [18]. Moreover, with this new technology, time is required to get to the top 
of the learning curve and optimize the product [41].

Currently, there is insufficient evidence regarding the metal-free PRDP although 
they are widely used in the market [22]. Laboratory studies showed that flexible 
PRDPs have lower color stability and higher risk to fracture compared to poly-
methyl methacrylate (PMMA) acrylic PRDPs [42]. The newly introduced PEEK 
high-performance polymer showed good fitting accuracy and adequate clasp reten-
tion in vitro; however, it was inferior to metal clasp retention [40, 43]. It could be an 
alternative to metal PRDP in cases of patients with taste sensitivity or metal allergy; 
however, more clinical studies are needed before this treatment can be recom-
mended [25].

5.5	 �Advantages and Limitations of Digital PRDPs

Digital production of PRDP has several potential advantages. Indirect fabrication 
techniques benefit from the digital designing step which saves time compared 
with manual surveying and framework wax-up. Also, direct metal fabrication sys-
tems increase productivity and shorten the work flow while reducing manufactur-
ing costs as several steps are omitted (cast duplication, manual wax-up, investing 
and casting) and reduce maintenance cost for expensive investing and casting 
machines.

Digital production can be environmentally friendly considering the potential 
reduction in environmental impact due to reduced waste of alloy, wax, and 
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investment materials (this applies to direct metal production systems) and the recy-
cling potential of uncured metal powder left after laser-sintering.

Moreover, virtual designs can be saved for later use which enable dentists to 
provide patients with extra prosthesis or replacement prosthesis with the same or 
modified design without the need to restart the entire process. This also permits 
sharing designs between technicians and clinicians via internet/e-mail, which 
improves communication.

Digital production opens the door for endless opportunities to enhance both the 
work flow and the quality of provided treatment; PRDP with optimized designs can 
be provided for individual patient to provide required mechanical properties needed 
in the different oral environment of each case [44, 45]; moreover digital PRDP can 
be performed for cases requiring altered cast technique and with added simplicity 
and shorter step [46]. Digital production may open the door for different materials 
to be used for PRDPs like polymer-based materials, which can overcome some of 
the limitations of current metal-based PRDP [47].

Utilizing intraoral scanning can provide greater success with gagger patients, 
patients with special needs, or anxious patients. It involves multiple section scan-
ning so it is easier to control moisture section by section than to control moisture for 
the whole arch at one time. It uses multiple scans that are stitched together automati-
cally at real time, so any defect or deficiency in the impression can be identified and 
corrected at the same visit [34].

5.5.1	 �Limitations

Digital fabrication of partial removable dental prostheses has some limitations. 
First, this technology only allows fabrication of the metal framework, but it does not 
allow for digitalized tooth setup; currently tooth setup needs to be done manually. 
Another limitation is the high initial cost of the machine. This technology requires 
time and expertise to learn the technique. Digital PRDPs currently require special 
supports to hold the prostheses during the 3D-printing process. This adds extra steps 
for planning the supports and removing them after fabrication. Another limitation is 
the staircase effect, which may appear due to the layering nature of the 3D-printing 
process. It can be significantly reduced by reducing the layer thickness which could 
increase the production time [26]. Moreover, currently this technique cannot be 
used for all patients, since some special designs cannot be produced easily because 
of the limitations of the available software and manufacturing procedures [35].

5.6	 �Potentials and Future Directions

Currently, digital technologies were used to produce PRDP frameworks; then the 
denture base is produced conventionally by manual waxing followed by acryliza-
tion [35, 37]. The future direction would be toward digitizing this step too. PRDP 
frameworks could be scanned after being clinically fitted and adjusted in the 
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patient mouth; teeth and denture base can be designed digitally and then produced 
digitally. This will open the door for a wider range of materials to be utilized but 
might also create newer challenges regarding the bonding between the framework 
and denture base or denture base and denture teeth produced from different 
materials.

Moreover, current digital technologies can produce structures in the nanoscale, 
and therefore frameworks with thinner sections, and different dimensions than 
conventionally produced frameworks [26]. This can challenge current designing 
principles which were mainly set to result in successful casting and acrylization 
of PRDP. Meshwork design criteria, tissue stops, thickness of major connectors, 
minor connectors, length of clasp arms, and depth of undercut are all designed to 
produce successful PRDP.  However, currently, these requirements may not be 
needed to produce accurately fitting digital PRDP. Instead, these different tech-
nologies would come up with different requirements that need to be discovered 
and respected.

Additionally, customized PRDP can be produced with enhanced mechanical 
properties tailored for individual cases utilizing finite element-based computational 
design optimization algorithm integrated automatically with the digital designing 
and the additive manufacturing, which is called bi-directional evolutionary struc-
tural optimization (BDES) techniques. BDES refers to adjustment of a structure by 
progressively adding materials in areas need it most (like underloaded areas in a 
denture base) and concurrently removing materials from other areas in excess (like 
pressure areas). A study showed the success of this technique in providing a denture 
base with optimal pressure on the supporting tissue as evaluated by finite element 
analysis [45]. This technique shows the potential of digital technology to overcome 
several clinical problems including multiple post-insertion adjustment visits and 
long-term residual ridge resorption. Utilizing computational shape optimization 
automatically with the digital workflow might change the future of PRDP.

5.7	 �Conclusions

Digital production of partial removable dental prostheses has revolutionized the 
fabrication process of both metal and nonmetal partial dental prostheses, and it is 
gaining increasing popularity in clinical practice. Metal partial removable dental 
prostheses are fabricated digitally using either direct or indirect production tech-
niques. Direct production replaces the casting step and therefore significantly 
reduces cost and time, while indirect production involves producing resin patterns 
digitally, which subsequently are cast using traditional methods.

Digital production has several advantages: it saves time and materials while 
increasing productivity and reducing human errors, and current scientific evidence 
regarding the clinical performance of these prostheses, although limited, is very 
promising. Nevertheless, the digital technologies currently available fall short of 
finishing the whole partial removable dental prostheses, as tooth setup and acryliza-
tion are still done manually using traditional methods.
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