GENERAL APPLICATIONS OF CAD/CAM 
IN DENTISTRY
LECTURE OUTLINE :
Introduction to the CAD/CAM system
Roles of CAD/CAM in dentistry 
Different components of the CAD/CAM system

REFERENCE:
The doctor is going to provide us with three articles as a reference for this lecture  

CAD/CAM : computer aided design computer aided manufacturing
  As we all know nowadays technology is being widely used in many fields including dentistry and people in general tend to use technology to get things done more accurately and faster .
Computer aided manufacturing was first used in many other industrial works just like how zircona was first used in the medical field and later on introduced to dentistry .
CAM/CAM means that the computer is going to help us design our work and also help in the creation and making of this design by the use of specific tools.
Now generally speaking the steps of conventional bridge preparation are as follows :
1. Primary impression and cast
2. Tooth preparation
3. Impression making 
4. Pouring of a cast (working models and dies )
5. Wax up and building of the teeth
6. Casting (exchanging of the wax by metal )
7. Polishing of the metal and placement of porcelain in case of PFM

Errors may occur in any of these steps so to lower the chance of error CAD/CAM was used to achieve good fit , occlusion , anatomy , and design also chair time adjustment was reduced by 33% compared to the conventional way and in case of dental visits they were reduced since you can provide your patient with the cr/br within 10 mins after planning the design .

CAD/CAM is used to make any fixed prosthesis including :
1. Inlays
2. Onlays
3. Crowns
4. Veneers
5. Bridges

· CAD/CAM has facilitated the use of extremely strong ceramic materials in the full ceramic restorations meaning we used to us feldspathic ceramic materials for the fabrication of these prosthesis which cant be used in areas of heavy occlusal loads so advanced ceramics were introduced which include lithium disilicate , zirconia , alumina , and Leucite reinforced that can be used in all ceramic restorations which gave the advantage of aesthetics compared to the metal coated ceramic restoration .
The problem with those advanced ceramics more specifically zirconia and alumina is that they are very hard and tough materials to work with, so while manufacturing them the normal burs used usually can’t cut through them.
 CAD/CAM made zirconia and alumina easily handled and increased their use. it also introduced their use as frames instead of metals in case of pfm so you have a zirconia or alumina frame condensed with a layer of feldspathic ceramic.
History of cad/cam :
They started using it since the 50’s in industrial work by linking a computer to a machine and transferring the numerical data from the computer to an actual object. In the 70’s and 80’s the industrial revolution happened achieving more development in the computer software’s being used.
Then in the late 80s two scientists Prof Werner Mörmann and Dr Marco Brandestini from Zurich University created the first CAD/CAM inlay from a silicate ceramic using The first dental CAD/ CAM called CEREC (Sirona) which was an in office device where you use it in your clinic; so you take the impression scan it than plan a design and the milling machine then gives you your restoration all in the same dental clinic.
After that Procera (Nobel Biocare) cad/cam was made it differs in that this device isn’t an in office one its an in laboratory type. what you do is you take a digital impression of your preparation then send it by the internet to procera compony which has a system to produce a dye and a final restoration and then send it back to you
Since that time, dental CAD/CAM has evolved to include more sophisticated techniques, improved esthetic results, and a wider variety of options for the clinician and the laboratory technician.
[image: ]Dental CAD/CAM component:
1. A scanner or digitizing instrument that transforms physical geometry into digital data (Digital impressions). So you either Scan in mouth using specific cameras or Scan an impression or Scan the cast which ever you choose based on the system your using you must keep in mind that you should scan all parts of the preparation.

2. Software that processes the scanned data and creates images of the digitized object. Some systems then enable restorations to be designed for the digitized object (Design software). So you have a 3d model of the tooth or teeth that you have scanned and can apply your design to it and shape it as needed. It also helps in the occlusal surface forming making it more accurate since you relay on contact points or surfaces that have been scanned rather than the pts bite

3. Fabrication technology that transforms the digital data of the restoration into a physical product giving you your restoration.   

 • Different systems place the fabrication technology in the dental office, dental laboratory, or centralized facility (milling machines).
Techniques of CAD/CAM:
1. Chairside CAD/ CAM Technique “in office “: 
· Involves scanning the preparation and then fabricating the restoration in the milling device (CEREC 3, Sirona; E4D, D4D TECH) in your clinic.
· You must ensure that all margins of the cavity are captured by the scan and visualized.
The following table lists the advantages and disadvantages of this technique:
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Notes: soft tissue management means that you have to correctly place retraction cords. Customization that is required concerns the shade of the restoration since some machines work on a single block with a single shade.




2. Integrated Chairside —Laboratory CAD/ CAM Technique: 
· The clinician either can scan the preparation directly and then send the scan to the laboratory, or can take a traditional impression, after which a stone model is poured and the laboratory scans the stone model.
The following table lists the advantages and disadvantages of this technique:
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The following is a flow chart summerizing the deffrent methods and options that we have :
[image: ]
The followin table summerizes some popular cad/cam systems and the type of restoration and material that can be used with them :
[image: ]

Note: I don’t know if it is included or not and what to know or not the doctor just read the table!

The following table is based on a study done to compare digital and conventional restorations as you can see digital restorations are almost twic or less more acurate than those of the conventinal
[image: ]
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Comparison of Restorations Made by
Digital Impression vs. Elastomeric Impressions

Digital Elastomeric
Impression Impression
Parameter (% perfect) (% perfect)

Quality of contacts 62 46
Fit 92 71
Occlusion 74 48

Modified from Farah JW, Brown L: Dent. Advis. Res. Rpt. 22, 1-3,
2009.
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FIGURE 14.2 Digital impression systems. A, iTero. B, Lava Chairside Oral
of Cadent, Inc., Carlstadt, NJ; B, Courtesy of 3M ESPE, St. Paul, MN; C, Courtesy of Sirona, Charlotte, NC.)
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Table 2. Chairside CAD/CAM technique
| Advantages |
One-visit fixed restorative procedure
No impression making
No temporary restoration required
Reduced potential for tooth sensitization
No laboratory costs
No model or die pouring
Accuracy
Less opportunity for error compared to traditional technique
Aids prep visualization
Projects a state-of-the-art image
Disadvantages
Soft tissue management more critical than with traditional technique
Depending on the material and patient, customization may be required
High learning curve
Higher production required to cover capital investment

Innovation in Dentistry: CAD/CAM Restorative Procedures. James Kiim, DDS, FAGD, FADFE and Edward B. Corrales
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Table 3. Chairside-laboratory integrated technique
Advantages
Automates steps or all of fixed restorative fabrication

Accuracy

Less opportunity for error compared to traditional technique
Opportunity to subcontract CAD/CAM to avoid capital costs
Opportunity to focus on artistic ceramics

Scanned image transferred directly to the laboratory from the office
Reduced chairside time

Team approach to fixed restorations

Disadvantages

Requires two visits

Innovation in Dentistry: CADICAM Restorative Procedures. James Kiim, DDS, FAGD, FADFE and Edward B. Corrales
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Figure 15. Flow chart: CAD/CAM methods and options
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Table 1. Popular CAD/CAM systems available for the fabrication of zirconia frameworks

Restoration ype. Material Central
machining

DAS% o Vencer Cr Br Resin Titanium Gold Ceramic Alumina Zirconia Moo

Method

Etkon (Etkon AG) PSD/Laser
Available

Everest (KaVo CD/White light
electrotechnical
work Gmbl)
Lava (3 ESPE Dental AG)  CCD/Whice light Available
Pro 50, WaxPro (SYNOVAD)  CCD/Color light
Procera (Nobel Biocare. Touch Probe
Germany GmbH)
Hint ELs DentaCAD systeme  CCD/White light c > Available
(Hint-ELs GmbH)
KATANA system (Noritake  CCD/Laser Avalable
dental supply
Cercon smar ceram CCD/Laser > O Avaiable
(DegDent Gmbil)
REC3/inLa D /Laser
Dental of system GmbH)
DCS Dental (DSC Dental AG)  PSD/Laser
ZENO® Tec System (Wieland ~ CCD/Laser
Dental & Technik GbH)

Available

Available
Available

Australian Dental Journal 2011; 56:(1 Supp): 87-106
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