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Introduction 

In the last years, enhancements in diagnostic imaging as well as technical improvements in dental 

implant surgery have introduced the concept of computer aided surgery. As reported in 

different papers, there is not difference in implant survival rate between conventional and 

computer-aided treatment  (Schneider 2009). The recent focus about this trend moved the  

research on to system evolution in order to improve safety and reliability. A consensus 

conference of experts in computer aided surgery has founded aiming at redact clinical 

indications and scientific evidence about accuracy of computer aided surgery systems. 

Materials and methods 

The expert panel focused on explaining this questions: 

1. What does mean the accuracy? Is it possible to perform statistical tests on accuracy? 

2. What is the method to gauge the accuracy? 

3. Is it possible to set a mean value for the accuracy in computer aided surgery? 

4. What are the clinical and technical procedures that modify the accuracy in computer aided 

surgery? 
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Results 

1. What does mean the accuracy? Is it possible to perform statistical tests on accuracy? 

The term “accuracy” means the difference between a recorded value and the real value. For that 

reason, accuracy is related to every single measure and it is a dimensionless quantity. Statistical test 

can’t be performed to measure the accuracy of values. 

 

2.  What is the method to gauge the accuracy? 

The most used method to gauge the accuracy is done by comparing preoperative and postoperative 

ct/cbct scans. This method had some controversial points:  

• ct scans have a precision limit of 0,5 mm  (Suomalainen 2010) 

• ct scan have a degree of miscalculation on linear dimension , with a measure reducing of 

5%. 

• Accordingly to above reasons, is useless finding precision and accuracy on the  tenth of a   

millimeter. Actually there are not methods to measure that degree of precision.  

The panel confirms the lacking of reference methods to measure the accuracy  and in any case this 

lack doesn’t improve the research. 

 

3. Is it possible to set a mean value for the accuracy in computer aided surgery? 

Accordingly with previous statements,  it is impossible to set a mean value of accuracy in computer 

aided surgery. The authors are in accord to steering the research to find out an error-free threshold 

value , above that the implant positioning is considered safe. Actually the authors estimate an 

acceptable accuracy degree of 2 mm in  three dimensional space. This degree is considered inferior 

in comparison to classical method of  implant positioning. 
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4. What are the clinical and technical procedures that modify the accuracy in computer 

aided surgery? 

The Authors have analyzed the method of computer aided surgery using stereolitographic models 

and have reported this critical factors:  

• intrinsic degree of inaccuracy are present in the manufacturing process of surgical guide 

starting from CT or CBCT 

• 3D printers have a certain degree of inaccuracy. This degree is calculated in 0,25/0,5 mm 

approximately (Schneider 2002) 

• dimensional stability of material used in the stereolitographic process 

• exact sleeve positioning in the surgical guide 

 

Conclusion 

The authors stated: 

1. At the moment it is impossible to measure the degree of accuracy of computer aided surgery 

2. New method to measure the precision of CAS are needed. The scientific evidences of 

computer aided surgery have to be reevaluated  specially in methods of investigation (Telara 

2011; Telara 2012) 

3. Surgical guide as Surgi Guide SAFE seems to be more  accurate (Ozan 2007; Van Assche 

2012) 

4. CT/CBCT based surgical guides are more reliable (Farley  2013) 

5. In any case, the authors recommend to maintain a distance of 2 mm  from anatomical  noble 

structures (Cassetta 2012; Testori 2012; Van Assche 2012; Valente 2009) 

6. In case of immediate loading, use of prosthetic framework  can compensate the misfit due to 

imprecise implant position. Avoid prefabricated framework.  (D’Haese 2012; Testori 2012). 
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