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Modern dentistry has embraced the digital revolution, radically 
transforming the way dental treatments are performed.  
 
The digital workflow begins with intraoral 3D scanning, 
continues with CAD design, printing models using 3D printers, 
and culminates with milling or printing of medical devices, such 
as crowns and bridges, for patients.  
 
However, every step, every operational sphere of this flow can 
introduce uncertainties and errors that, if not managed 
correctly, can be amplified in the subsequent phases. 
 
Reducing variables and errors in each sphere/operational phase 
is essential to contain variables, uncertainties and ensure high-
quality clinical outcomes. 
 

Intraoral Scanning: Initial Accuracy Is Crucial 
 
Intraoral scanning is the starting point of the digital flow, and its 
accuracy is critical to ensure the success of all subsequent 
steps.  
 
The quality and accuracy of the scan determines the foundation 
on which digital models will be built and, as a result, directly 
influences the CAD design, 3D printing, and milling of medical 
devices.  
 
A precise initial scan significantly reduces the likelihood of 
errors that can amplify along the way, thereby improving 
clinical outcomes and patient satisfaction. 
    

Importance of Operator Technique 
 
The operator's technique is one of the most critical elements in 
the intraoral scanning phase. Even with the most advanced 
intraoral scanners, misuse can introduce significant errors.  
It is critical that the operator is properly trained and 
understands best practices for using the scanner.  
For example, maintaining a consistent distance between the 
scanner and the tooth surface, following a systematic scanning 
path, and ensuring that all surfaces are captured accurately are 
essential practices for achieving high-quality scans. 
 

 
    
Environmental conditions and patient preparation can 
significantly affect the quality of the intraoral scan. Moisture, 
saliva, and plaque can hinder the precise capture of dental 
details.  
 
It is important that the patient is properly prepared before the 
scan. The use of suction devices to keep the field dry and 
thorough cleaning of the teeth can help improve the quality of 
scans. In addition, stable environmental conditions, such as 
adequate lighting and the absence of abrupt movements, help 
to achieve more accurate images. 
 
Regular calibration and maintenance of the intraoral scanner is 
critical to ensure optimal performance. Scanners should be 
calibrated periodically according to the manufacturer's 
recommendations to maintain their accuracy.  
 
Failure to calibrate can lead to measurement errors and 
distortions in captured images. Additionally, regular cleaning 
and maintenance of the scanner, including lenses and sensors, 
are essential to prevent technical issues that could compromise 
the quality of your scans. 
 
Modern intraoral scanners offer a number of advanced features 
that improve the accuracy and efficiency of the scanning 
process.  
 
Technologies such as real-time scanning, instant 3D 
visualization, and automatic surface detection ensure that the 
operator can capture detailed and accurate images with greater 
ease. In addition, direct integration with CAD software 
facilitates immediate and error-free transfer of scan data, 
reducing the chances of transcription and manipulation errors. 
 

Reducing Errors and Impacting Next Steps 
 
Precise intraoral scanning significantly reduces errors that can 
be amplified in the later stages of the digital flow.  
Scanning errors can lead to inaccurate CAD models, which in 
turn affect the quality of 3D printing and milling of medical 
devices.  



For example, a scan with insufficient or distorted detail can 
cause discrepancies in the size or shape of the implants, 
requiring additional clinical adjustments that increase 
treatment time and cost.  
Ensuring maximum accuracy in the scanning phase is therefore 
crucial to maintaining the overall quality of the process. 
 

 
    
The Interaction of Errors: Domino Effect 
 
Errors introduced at one stage of the digital workflow not only 
spill over into later stages, but can also amplify each other. This 
domino effect can lead to significantly compromised end 
results. Let's see how this can happen in detail: 
 
1. Initial Scanning: A small error in the intraoral scan, such as 
an inaccurate overlap or an area that is not scanned correctly, 
may seem insignificant at first. However, this error is carried 
over to the CAD model, where the inaccuracies are further 
exacerbated. 

 
2. CAD Design: A CAD model based on an inaccurate scan will 
inevitably lead to errors in the design. These errors can 
manifest as discrepancies in size or shape, which are difficult to 
correct in later stages. For example, a poorly designed margin 
can lead to a crown that doesn't fit snugly. 
 
3. 3D Printing : If the CAD model contains errors, these will be 
replicated in the 3D printed model. 3D printing could introduce 
additional variables, such as distortions caused by temperature 
issues or printer calibration. This leads to a physical model that 
does not accurately represent the patient's clinical situation. 
 
4. Milling: When milling the final medical device, tight 
tolerances can exacerbate existing errors. A small discrepancy 
in the 3D printed model can lead to a prosthesis that does not 
fit properly, requiring additional clinical adjustments that 
increase treatment time and cost. 
This domino effect highlights how important it is to control 
variables and maintain accuracy at every stage of the digital 

workflow. Every little mistake can be amplified, leading to 
suboptimal end results. 
 

ScanTransfer: An Ally in Error Handling 
 
ScanTransfer (IPD Dental Group – Barcelona – Spain) is a 
technology that allows intraoral scans to be transferred directly 
into CAD software, maintaining the integrity of the original data 
and reducing the risk of transcription errors and data 
manipulation. This tool is particularly useful in complex and 
extensive cases, where data accuracy and consistency are 
essential. 
 

 
 
1. Improved Accuracy 
ScanTransfer ensures that the data captured by the intraoral 
scan is transferred directly to the CAD software without 
alteration. This significantly reduces the risk of errors 
introduced during the data transfer phase. For example, 
manual data passing can introduce transcription errors, while 
ScanTransfer maintains the integrity of the original data, 
ensuring an accurate representation of the patient's intraoral 
situation. 
 
2. Variable Reduction 
By using ScanTransfer, you reduce the variables that can 
negatively affect the quality of your data. Fewer manual steps 
means less chance of introducing errors. In addition, the 
reduction of operational variables minimizes the risk of 
discrepancies between the different stages of the workflow. 
This is especially important in complex cases, where each step 
must be carried out with the utmost precision. 
 
3. Operational Efficiency 
ScanTransfer enables a smooth and fast transition from scan 
data to CAD design, improving operational efficiency and 
reducing turnaround time. The speed of data transfer saves 
valuable time, reducing waiting time for the patient and 
improving the overall efficiency of your practice or dental lab. 



 
4. Data Consistency 
By ensuring that the original data is kept intact throughout the 
process, ScanTransfer helps maintain consistency and accuracy 
from the moment of scanning through to the final production 
of the medical device. Data consistency is critical to ensuring 
that each step of the digital workflow produces results that 
accurately reflect the patient's clinical situation. 
 
CSS, ReScan and DeBug procedures 
 
CSS|Strategy 
The CSS procedure focuses on implementing consistent 
crawling strategies. By using predefined scan paths and 
standardized techniques, CSS reduces variability between scans 
made by different operators or at different times. This 
approach improves the accuracy of scans and ensures that the 
data captured is consistent and reliable, thus minimizing the 
risk of errors later in the digital workflow. 
 

 
 
Re|Scan 
The ReScan procedure allows you to perform additional scans 
in specific areas where discrepancies or missing details are 
found. Using the real-time feedback provided by CAD software, 
operators can quickly identify problem areas and capture 
additional data to correct any errors. This ability to correct 
incomplete or inaccurate scans in place reduces the need to 
repeat the entire scanning process, saving time and improving 
overall accuracy. 
 

 

 
De|Bug 
The DeBug procedure focuses on identifying and resolving 
errors during the transfer phase of the scan data.  
 

 
 
Using advanced algorithms and analysis tools, DeBug 
automatically detects discrepancies and anomalies in the 
transferred data, allowing operators to correct errors before 
they affect the next steps in the workflow.  
This procedure increases the quality and reliability of the data, 
reducing the risk of errors that could compromise the final 
result. 
 

The Reduction of Variables: A Systematic Approach 
 
To mitigate final uncertainties and inconsistencies, it is essential 
to take a systematic approach to reduce variables at each stage 
of the workflow. This includes: 
- Continuing Education: Ensuring that all professionals involved 
are properly trained and up-to-date on the latest technologies 
and techniques. Mastery of digital tools and operating 
procedures significantly reduces the likelihood of errors. 
- Regular Calibration: Keep tools and machines properly 
calibrated to ensure maximum accuracy. Calibrated 
instruments ensure that the data acquired is accurate and 
reliable. 
- Standardized Protocol : Follow standardized protocols for 
each step of the process to reduce operational variability. The 
adoption of clear and shared protocols minimizes operational 
discrepancies and uncertainties. 
- Quality Control: Implement strict quality controls to identify 
and correct any discrepancies as soon as possible. Monitoring 
and verifying accuracy at every stage allows you to intercept 
and correct errors before they are amplified. 
- Use of Advanced Technologies: Adopting tools such as 
ScanTransfer can significantly improve the accuracy and 
consistency of data, reducing the risk of errors in later stages. 

 



Conclusion: Towards a Error-Free Future 
 
The reduction of variables and errors in the digital flow in 
dentistry is not only a matter of advanced technology, but also 
of a systematic approach and continuous training. By adopting 
these practices and integrating advanced tools such as 
ScanTransfer, we can significantly improve the quality of dental 
treatments, ensuring predictable and satisfactory results for 
patients. The road to an error-free future in digital dentistry is 
mapped out and it is up to us, as professionals in the field, to 
follow it with dedication and commitment. 
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