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FULL MOUTH REHABILITATION USING CAD-
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REMOVABLE PARTIAL DENTURE 
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ABSTRACT 
BACKGROUND: Many clinical cases present with bilateral edentulous area and in a majority of those cases implant 
restoration may not be feasible. Consequently, the use of a conventional metallic partial denture is still in demand. With the 
rise of attention to physical appearance in our daily life, esthetics became an integral part of dental practice. Therefore, 
patients request esthetic restorations anteriorly conditioned with not compromising on function. Amongst the most popular 
esthetic and functional restorations is zirconia. Zirconia has proven to be able to withstand functional and occlusal stresses 
without compromising the cosmetic effect required from a tooth-colored restoration. Which is what makes it ideal for use as 
surveyed crowns to support partial dentures. 
OBJECTIVES: This case report aimed at highlighting a technique to restore a partially edentulous patient using a metallic 
partial denture supported by CAD-CAM surveyed zirconia crowns. 
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INTRODUCTION  
Many clinical scenarios require the conjugation of 
optimum esthetics without compromising function. 
The use of computer-aided design and computer-
aided manufacturing (CAD-CAM) technology and 
tooth-colored esthetic crown materials for 
removable partial denture (RPD) abutment has been 
established only decade ago. Prior to the rise of 
ceramic crowns, metal-ceramic restorations were 
regarded as the gold standard material owing to 
their acceptable properties, in terms of esthetics, 
and marginal and internal adaptation (1-4). The 
popularity of ceramic crowns has improved because 
of superior esthetics, ease of fabrication, 
biocompatibility with the oral environment (5,6,7).  
Consequently, zirconia-based ceramics have been 
widely used in restorative and prosthetic dentistry 
(8-10). Especially in complex cases demanding an 
esthetic outcome for the anterior zone as well as 
functional stability to accommodate a cast metallic 
partial denture framework in the posterior 
edentulous area (11-15). 

 Surveyed crowns are single crowns or 
fixed partial denture retainers that are used to 
support clasp-type removable partial dentures (16). 
The surveyed crown is an imperative part of mixing 
fixed and removable prosthodontics (17).  
              Methods of constructing ceramic surveyed 
crowns using CAD-CAM technology have been 
designated (11-16). 

Removable partial denture abutments have been 
reported in which rest seats and guiding planes 
were made of either sintered aluminum oxide or 
zirconia (11-14). Surveyed crowns should aid in 
force distribution from the denture on abutment 
teeth and enhancing the longevity of both the 
supporting structures and partial dentures (18,19). 

A rest seat, is intended to accommodate 
the cast rest portion of the partial denture 
framework, providing vertical support and directing 
the masticatory and occlusal forces towards the 
long axis of the abutment tooth (19,20). The form 
and design of the abutment tooth and rest seat 
preparation should make allowance for efficient 
masticatory force transmission, retention, and 
stability of supporting structures (19,21,22).  

The following case report describes a 
technique for full mouth rehabilitation. The anterior 
teeth were restored using full anatomic monolithic 
surveyed crowns. A cast clasp type removable 
partial denture was provided to replace the missing 
posterior teeth. 

  
MATERIALS AND METHODS 
A 42-year-old female patient was referred to the 
comprehensive clinic in the faculty of dentistry 
pharos university. The patient mainly complained 
of poor esthetics anteriorly owing to her broken 
down teeth and inability to chew properly 
posteriorly due to previous extractions of posterior 
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teeth. Maxillary and mandibular preoperative 
condition are seen in Figure 1. After preliminary 
examinations and diagnosis using all the necessary 
diagnostic aids (history taking, extra and intra-oral 
examinations, mounted diagnostic casts, 
radiographs) a treatment plan was set.  

For the maxillary anterior teeth, the 
treatment of choice was root canal treatment, post 
and core build up followed by full coverage esthetic 
crowns.  

For the maxillary posterior teeth 
replacement, several options were assessed. Dental 
implants were the first option to replace the missing 
teeth but it was ruled out attributable to the 
patient’s preference due to refusal of surgical 
intervention, financial and time constraints.  

For the mandibular anterior teeth scaling 
and stain removal followed by composite fillings 
was selected. A conventional cast clasp removable 
partial denture was selected to replace both the 
posterior maxillary and mandibular teeth.  

Phase I consisted of examinations, 
diagnosis and finalizing the treatment plan. Scaling, 
polishing and oral hygiene instructions were 
provided to the patient.  

As part of the patient motivation and 
involvement in the treatment plan, digital smile 
design of the anterior teeth was done conforming 
with the patient’s esthetic demands, to simulate 
what the final restoration would look like. (Figure 
2) 

Phase II - the disease control phase 
consisted of: 
Caries removal and endodontic treatment of teeth 
#13, 12, 11, 21, 22, 23  
Composite fillings for teeth #47, 43, 42, 
41,31,33,34 
Endodontic re-treatment tooth #24 
Construction of a transitional denture prior to 
crown preparation was done and inserted at the 
purposed vertical dimension to maintain the VDO. 
Post and core build up followed by crown 
preparation for #15,14 13,12,11,21,22,23,  
Crown preparation was carried out by performing a 
subgingival deep chamfer finish line with rounded 
internal line angles to accommodate the zirconia 
crowns (23). 

Final impression for maxillary and 
mandibular arches using PVS putty and wash 
impression technique. Followed by bite registration 
using addition silicone PVS while the transitional 
denture was in place.  

Chair side provisional restorations were 
provided using auto-polymerized composite resin 
structure temporization material with the aid of the 
DSD previously done.  

 
 
 
 

Phase III (restorative phase): 
Computer aided designing of the maxillary crowns:   
After pouring of the model, a desktop bench 
scanner was used (Ceramill® Lab 600) and a 
virtual model of the prepared arches was obtained. 
The design of the crown retainers and the rest seat 
preparations were done according to the following 
guidelines (23,24,25): (Figure 3) 
Rest seats:  
occlusal rest – triangular in shape with rounded 
corners, floor inclined towards the center, confined 
to 1/3 the occlusal surface, 2.5 mm at the marginal 
ridge 0.8 mm  
 cingulum rest – V shaped seat above the convexity 
of the cingulum extended mesiodistally along the 
diameter of the crown, 1 mm in depth 
Guiding planes: 0.5 mm depth 
Undercuts were emphasized for clasping 
Embrasures were widened for the passage of minor 
connectors 
*Tools used to carve the design is the attachment 
feature in the free form step 
The finished crowns were then milled using 
Ceramill® Therm 3 using the following materials: 
(25) (Figure 4) 

For the maxillary incisors: Super High 
Translucent Pre-Shaded blocks (shade A1) - Zolid 
fx ML 0/A1 
For canines and premolars: Full anatomic 
monolithic high translucent - Zolid HT A1 
Adhesive cementation of the maxillary surveyed 
crowns using resin bonded luting cement - self-
adhesive, dual-cure resin luting cement (RelyX™ 
Unicem 2 Self-Adhesive Resin Cement, 3M, USA)  
Surveying of casts, formulating the RPD design, 
filling the work authorization sheet and rest seat 
preparations were done in mandibular arch 
followed by final impressions using PVS 
impression material.  

Metal try-in of partial denture, bite 
registration and facebow transfer. 
Try in of partial denture with acrylic teeth.  
Insertion of final maxillary and mandibular 
prosthesis. (Figure 5) Necessary occlusal 
adjustments were carried out for elimination of any 
high points and uniform equal intensity contacts 
were established. Post-insertion instructions 
regarding insertion, removal of prosthesis, chewing 
food, and hygiene measures were given to the 
patient (Figure 6) 
Phase IV: 
Follow up and recall appointments were done at 1 
week, 1 month, 3 months, 6 months, 1-year 
intervals.  
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Figure (1): Preoperative intra-oral images.  
 

 
Figure (2): Digital smile design 
 

 
Figure (3): Design of the surveyed crowns. 
 

 
Figure (4): Final crowns. 
 

 
Figure (5): Final delivery of the prosthesis. 

 
Figure (6): Before and After. 
 
DISCUSSION 
In cases requiring a conjugation between esthetics 
in the anterior zone and functional replacement of 
lost posterior teeth, the described technique proved 
to be a successful option.  

Traditionally when restoring missing 
posterior teeth specially in distal extension cases, 
implants have been the treatment of choice, 
however in this particular case it was not 
convenient due to patient’s refusal to any surgical 
intervention and financial constraints.  

Surveyed crowns were conventionally 
done using PFM crown retainers, however with the 
rising need for esthetics specially in the anterior 
zone, where the surveyed crowns are going to be 
placed on anterior teeth requiring high esthetic 
demands.  

Zirconia has been gaining wide acceptance 
as a replacement to PFM owing to its superior 
esthetics and mechanical properties. Therefore 
zirconia has been selected as the material of choice 
to fulfill the esthetic demands and also to withstand 
the functional forces derived from the metallic 
RPD. (25) 

Rest seats are said to be stable when 
prepared in enamel or restorative materials such as 
composite resin or amalgam. (26) Nevertheless, due 
to the properties of ceramic materials, especially 
their brittle nature, the design for the rest seats 
should be proper and strong enough when a 
monolithic ceramic crown is planned, 
predominantly since rests do not acclimate well to 
the rest seat (27). The design of the floor of the rest 
seat may have consequences on the stresses induced 
around the surfaces of the rest (28-30). 
Furthermore, in evaluating the fracture strength of 
monolithic crowns, a key factor is the thickness of 
the crown material. Lan et al (31) described that a 
thickness of 0.7 mm of a nonanatomic crown was 
sufficient for resisting cyclic fatigue loading at an 
axial and 10-degree oblique load of an implant-
supported zirconia crown. In this particular case an 
occlusal rest seat preparation of 0.8 mm depth was 
accounted for. Rounding of all internal line angles 
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was done to insure there are no points of stress 
concentration.  

As for the cingulum rests Manchester et al. 
(32) suggested that the shape of the rest seats 
greatly affects the strength and fracture resistance 
of the surveyed crowns. Cingulum rest seats with a 
rounded design provided more favorable fracture 
resistance compared to sharply shaped angles of 
seats in CAD-CAM surveyed crowns for removable 
partial dentures.  

With regards to the ability of zirconia 
crowns to withstand the forces generated by clasp 
arms, Tanaka et al. (33), reported that the hardness 
of zirconia crowns is in fact even higher than that of 
Co-Cr crowns making it acceptably resistant to the 
friction exerted by the clasps during insertion and 
removal of the prosthesis. Also, the retentive force 
of the clasp arms was comparable in both zirconia 
crowns and metallic crowns.  

After a 1 year follow up with no 
complaints. There were no reported problems with 
retention or stability of the partial denture. Clinical 
examination in recall appointments showed nothing 
abnormal concerning the RPD, zirconia crowns, 
gingival health.  
 
CONCLUSION 
The treatment option provided for this case has 
proven to be a reliable and successful one. It is safe 
to say that zirconia may become the new gold 
standard of dental restorations. Moving forward, the 
use of CAD CAM technology and up to date 
ceramic restorations such as zirconia in conjugation 
with the conventional RPD is a promising dental 
approach. Long term clinical applications are 
recommended to further objectify the results of this 
case 
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