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PURPOSE
To systematically review in vitro and clinical studies comparing quantitatively the 3D accuracy 
(global implant deviations) of digital vs conventional implant impressions for partially and 
completely edentulous patients.

MATERIALS AND METHODS 
A systematic approach was followed according to the PRISMA statement. The focused 
question of the search was in a PICO format as follows: “In partially and completely 
edentulous patients, do digital scans/impressions demonstrate similar accuracy outcomes 
compared to conventional implant impressions?”

Search strategy
An electronic MEDLINE (PubMed) and EMBASE search was performed for in vitro and clinical 
studies reporting on the 3D accuracy between digital and conventional implant impressions.  
Secondary outcomes were the effect of implant angulation, type of conventional impression 
technique, and type of intraoral scanner on the accuracy of implant impressions.

Inclusion criteria:  clinical studies and in vitro studies that compared the 3D accuracy for both 
digital and conventional impressions for completely or partially edentulous patients / 
scenarios with two or more dental implants were included. 
Exclusion criteria: case report/series, insufficient information regarding number of patients 
or follow-up and/or criteria, multiple publications on the same patient population, no author 
response in case of inquiry, and finally studies not in English language.

Search strategy flow chart 
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RESULTS
Completely edentulous 
The inclusion criteria were met by 9 in vitro studies and 1 clinical 
study reporting on completely edentulous impressions. 

Quantitative meta-analysis was performed for 5 completely 
edentulous. The studies exhibited high values for heterogeneity. A 
random effects model was conducted to estimate the effect size. 

Based on 5 in vitro studies on completely edentulous impressions, 
the mean 3D implant deviation between conventional and digital 
impressions was 8.20 µm (95% CI: −53.56, 37.15) and the digital 
impressions had nominally less deviation (p = 0.72). 

The effect of different scanners was not statistically significant on 
the completely edentulous impressions (p = 0.82).

Comparison of overall accuracy between digital scans and conventional impressions in completely edentulous patients

Comparison of accuracy between digital scans (True Definition IOS) and conventional impressions in completely edentulous patients

Comparison of accuracy between digital scans (Trios IOS) and conventional impressions in completely edentulous patients
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RESULTS
Partially edentulous  
The inclusion criteria were met by 6 in vitro and 2 clinical studies 
reporting on partially edentulous impressions. Quantitative meta-
analysis was performed for 6 partially edentulous studies. The studies 
exhibited high values for heterogeneity. A random effects model was 
conducted to estimate the effect size. 

Based on 1 clinical and 5 in vitro studies, the mean 3D implant deviation
between conventional and digital impressions was 52.31 µm (95% CI: 
6.30, 98.33) and the conventional impressions had nominally less 
deviation (p = 0.03). Five in vitro and 2 clinical studies were not included 
in the quantitative analysis due to heterogeneity in the methodology. 

Implant angulation affected the accuracy in favor of the partially 
edentulous conventional impressions.

CONCLUSIONS 
Digital scans appear to have comparable 3D accuracy with conventional 
implant impressions based mainly on in vitro studies. However, clinical 
trials are recommended to investigate the clinical accuracy of digital 
scans and digitally fabricated interim or prototype prostheses, before 
digital implant scans can be recommended for routine clinical use.

Overall accuracy (μm) comparing digital impressions versus conventional impressions in partially edentulous patients

Partially edentulous accuracy (μm) comparing digital impressions versus conventional impressions with inter-implant angulation less than 20 degrees

Partially edentulous accuracy (μm) comparing digital impressions versus conventional impressions in mm with inter-implant angulation 20 degrees or more


