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Abstract: Modern Prosthetic Dentistry and Dental Implantology can benefit from the use 

of digital technologies, in particular CAD / CAM. The aim of this study is to present dental 

implant planning and surgical guide design and fabrication. Preliminary implant planning 

is the key of the final Prosthodontics success.  
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INTRODUCTION  

CAD / CAM technologies are a part of the modern Aesthetic Dentistry and in particular of Dental 

Implantology 1. Preliminary planning of the implants placement is the key of the final success of the 

Prosthetic treatment 2. CAD / CAM technologies have opportunities for implant planning, surgical guide 

fabrication and design of provisional and permanent implant-supported restorations3.  

The aim of this study is to present CAD / CAM dental implant planning and surgical guide fabrication. 

MATERIAL AND METHODS 

Special CAD / CAM applications, such as 3Shape Implant Studio®, present opportunity for a combination 

between the data obtained by a cone beam computer tomography (CBCT) (Fig. 1) and an intraoral scan 

(Fig. 2). Optimal implants position planning can be facilitated by making the CBCT of the patient wearing 

a special denture with radiocontrast teeth (Fig. 3). After that the prognostic outlines of the teeth crowns 

positions of the final restoration are visible (Fig. 4). First, the CBCT scan in DICOM format and the 

intraoral scans have to be imported and compared one to another (Fig. 5). Second, the implant system with 

its modifications - the length, diameter and the type of every implant are chosen from the Implant Library 

(Fig. 6). The software ensures an individual choice and digital placement of every implant (Fig. 7). After 

the virtual placement of all the implants (Fig. 8) a surgical guide can be designed (Fig.9). The procedure is 

finalized with an appropriate drilling protocol with information for the type, diameter and length of the 

implants, the types, length and diameters of the drills, their speed and use sequence and etc. The surgical 

guide made by 3D printing of medical polymer with metal sleeves for drills support is present on Fig. 10. 

 

Figure 1: CBCT scan. 
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Figure 2: Intraoral scan. 

 

Figure 3: Removable denture with radiocontrast teeth made of acrylic resin mixed with BaSO4. 
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Figure 4: Outlines of the prognostic teeth crowns of the final restoration visible on the CBCT 

scan. 

 

Figure 5: Apposition between the data of the CBCT and the intraoral scans. 
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Figure 6: Implant Library. 

 

Figure 7: An individual choice and a digital placement of every implant. 
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Figure 8: Virtual establishment of the optimal positions of all the implants. 

 

Figure 9: Surgical guide design. 
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Figure 10: Real surgical guide made by 3D printing of medical polymer with metal sleeves for drills 

support. 

RESULTS AND DISCUSSION 

The surgical procedure controlled by the preliminary digital planning and surgical guide is easy and 

predictable and the risk of complications is minimized.  

CAD / CAM implant planning and surgical guide fabrication is an extremely precise method 4 and ensures 

optimal implants positioning according to the Prosthodontic needs 5. But this method requires additional 

examinations, such as CBCT and intraoral scans, and needs additional instruments (special elongated 

surgical drills for implant placement with stoppers) and accessories (3D metal sleeves for surgical guides). 

All of these increase the fee of the dental treatment. 

CONCLUSION  

In conclusion, we are recommending CAD / CAM implant planning and surgical guide fabrication in every 

case when the patient has indications and good motivation for realization of this method. 
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