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ABSTRACT  

Aim of the study The CAD/CAM technology changes all aspects in dentistry and the restorative process 

becomes much easier and more efficient for dentists, patients and laboratories, in order to get aesthetic and 

qualitative prosthetic rehabilitation. Use of the CAD-CAM technologies to manufacture prosthetic frameworks 

on dental implants is noticeably increasing. Material and methods Our paper presents some technological 

aspects in the complex digital workflow for a metallic framework fixed on four implants, on mandible of a 

complete edentulous patient. Results The CAD software was used to create a digital model of the soft tissue, 

patient’s occlusal relationship, opposed teeth, and implant scan body. Exocad software system helped us to 

make a virtual framework for fixed prosthodontics rehabilitation, and by milling we obtained the metallic Cr-Co 

framework. Conclusions Digital technology applied in full-arch implant rehabilitation has gained a lot in dental 

practice, but there is important to establish a complete digital workflow for implants, framework fabrication and 

aesthetic elements for optimum prosthetic appliances. 
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INTRODUCTION 

The CAD/CAM technology changes all 

aspects in dentistry and the restorative 

process becomes much easier and more 

efficient for dentists, patients and 

laboratories, in order to get aesthetic and 

qualitative prosthetic rehabilitation.  

Maximizing the digital dental workflow 

requires integration of state-of-the-art 

technologies that, when used in combination, 

transform the manner in which patients is 

treated and the patient information is used for 

collaboration. (1) 

Use of the CAD-CAM technologies to 

manufacture prosthetic frameworks on dental 

implants is noticeably increasing. This 

method requires that the position of the 

implants within the dental arch be acquired 

and displayed in a virtual model. (2)   

The digital technology can make precise 

partial and complete frameworks for fixed 

treatment strategy. For milling implant 

suprastructures from solid blocks it can be 

used titanium or other materials as cobalt-

chromium alloys, or layered zirconia. 

Digital technology is gaining popularity, 

and its applications translate into the so-called 

digital workflow. (3)  This workflow includes 

digital 3-dimensional (3D) imaging, 

computer-guided implant placement, digital 

impressions with intraoral scanner (IOS) 

systems, and CAD/CAM prosthodontics. (4) 
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A complete software solution in digital 

dentistry that enables fast and simple 

planning and designs is EXOCAD - this 

program allows to plan and design full 

anatomic crowns and bridges, simple caps, 

complex bridges, inlays, onlays, veneers, 

primary telescopes, extracoronal attachments. 

After planning and designing are completed, 

the data is exported for milling in an open 

STL format. 

Our paper presents some technological 

aspects in the complex digital workflow for a 

metallic framework fixed on four implants, 

on mandible of a complete edentulous patient. 

For this case the treatment planning consists 

in the first step, in a clinical appointment and 

following a guided surgical protocol, the 

applying of four dental implants (AlphaBio) 

All‐on‐4 concept, in the mandible.   

In Exocad software in the main window it 

is necessary to view the option Job 

Definition, to select the steps – reduced wax-

up, adjacent teeth, antagonist and pontic 

waxup. The type of restoration that will be 

designed - Pontic, and for Waxup reduced it 

is necessary to select only the implants 

already placed. For this purpose, from Dentim 

library, we have to choose the type of 

implant, and verify for each one, the insertion 

axis. For antagonist, it is important to define 

the opposing jaw and scan it – as stone cast 

and bite impression. The scanning step begins 

with occlusion by casts mounted into 

articulator, then the antagonist cast and the 

master cast. The CAD software was used to 

create a digital model of the soft tissue, 

patient’s occlusal relationship, opposed teeth, 

and implant scan body. (Fig. 1 and 2)

 

 

 

 

Figure 1. Exocad – Job definition  
Figure 2. Master cast, opposite dental arch, 

mounted into articulator 

RESULTS AND DISCUSSIONS 

The selecting production method is the 

next step – for 3 or 4 axis milling, a unique 

insertion axis is enforced for all elements of a 

bridge, and the exact descriptions in the drop-

down box may allow choosing between in-

house production and outsourced production 

via a milling center. In the algorithm of the 

software the next selection is the material, 

that can be choose from a list, with specified 

parameters, which depend on the production 

method. The four implant were fixed on the 

cast, together with the scan abutments, which 

will be scanned one by one – also, there was 

applied a silicone soft tissue mask (false 

gingiva) from silicone material, Gingifast 

Rigid (Zhermack). (Fig. 3 and 4)  

The CAD/CAM technology allows 
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simplified production of precise and durable 

implant components. The precision of fit has 

been proven in several laboratory 

experiments and has been attributed to the 

design of implants. Milling also facilitates 

component fabrication from durable and 

aesthetic materials.  

With further development, it is expected 

that the CAD/CAM protocol will be further 

simplified. Although compelling clinical 

evidence supporting the superiority of 

CAD/CAM implant restorations is still 

lacking, it is envisioned that CAD/CAM may 

become the main stream for implant 

component fabrication. (5,6)  

Milling with CAD/CAM equipment 

eliminates the distortion and porosity induced 

by the classic lost-wax casting technique. The 

larger the frameworks and the more implants 

involved, the more obvious CAD/CAM 

advantages become. (7) This accuracy will 

ensure that implant frameworks/abutments 

have ideal passive fit to limit movement and 

bacterial leakage.(8) Abduo (7) reports that 

CAD/CAM implant frameworks fabricated 

with titanium have high level of accuracy 

with a passive fit that surpasses the one-piece 

casting or laser-welded frameworks.  

A systematic review by Kapos and Evans 

(9) found that use of CAD/CAM frameworks 

for implant-supported restorations provides 

clinical outcomes comparable to conventional 

techniques in terms of implant and prosthesis 

survival, technical considerations and 

biological complications. It has been 

established that each fabrication step 

introduces further inaccuracies in the final 

framework, ranging from impression, cast 

pouring, wax-up, investing, metal casting, 

polishing, and veneer application. (10) The 

current CAD/CAM systems are distinguished 

by bypassing the waxing, investing, casting, 

and polishing steps. 

 

 

 

 

 

Figure 3. Gingifast Rigid (Zhermack)                                   Figure 4. Implants and analogues  
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Figure 5. a,b. Virtual framework – buccal view and oral view 

 

 

 

Figure 6. a,b  Metallic framework – occlusal aspect and check-up on master cast                   

 

                       

Figure 7. a,b  Evaluation of framework and virtual image  

 

CONCLUSIONS 

1. CAD/CAM technology can produce 

frameworks with All-on-4 concept 

implant as qualitative as other available 

methods for framework fabrication, 

proving to be a valid method even if it 
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introduces in technological algorithm 

some other steps - scanning, software 

modelling, and framework milling. 

2. Digital technology applied in full-arch 

implant rehabilitation has gained a lot in 

dental practice, but there is important to 

establish a complete digital workflow for 

implants, framework fabrication and 

aesthetic elements for optimum prosthetic 

appliances. 
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