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INTRODUCTION 

Intraoral scanner (IOS) is increasingly replacing the 

traditional use of elastomer-based impressions and the 

later indirect digitalization of those impressions or their 

corresponding casts. Therefore, it can now be regarded 

as a standard entry point into dental computer-aided 

design and computer-aided manufacturing (CAD/CAM) 

workflows 1. Virtual models serve as the fundamental 

framework of the digital workflow, facilitating a 

comprehensive spectrum of advanced diagnostic and 

rehabilitative strategies that enhance precision and 

promote individualized, patient-centered care 2,3. Interest 

in (IOS) has been steadily increasing, with new devices 

being introduced to the market on a continual basis. A 

recent review on intraoral digital systems highlighted 4.  

(IOS)s provide benefits over traditional impressions, as 

digital impressions are time-efficient and significantly 

BULLETIN OF STOMATOLOGY AND MAXILLOFACIAL SURGERY 

Volume 21, Issue 9 

 

                                                                     ABSTRACT 
 

Background and objectives: Precise full-arch digital impressions serve as a cornerstone in achieving predictable 

outcomes in fixed prosthodontics and implant-supported rehabilitation While intraoral scanners continue to advance, 

their trueness and precision relative to laboratory scanners remain critical for clinical application. This study aimed to 

quantitatively compare the trueness and precision of three contemporary intra oral scanner TRIOS 5, Medit i900, and 

Cameo Elegant 3 with laboratory reference scanner. 

Materials and Methods: This in vitro study, conducted at Khanzad Teaching Center in Erbil from April to July 2025, 

assessed the full‑arch trueness and precision of three intraoral scanners against a laboratory scanner as the reference. A 

standardized maxillary resin model with three predefined inter‑pin distances was scanned, and deviations were analyzed 

using 3D metrology software.  

Results: Across D1, D2, and D3, all intraoral scanners showed mean deviations within approximately 0.2–0.5% of the 

laboratory reference values. The laboratory scanner consistently demonstrated the lowest variability (<0.1%), while 

Comeo Elegant 3 exhibited the highest range of variation (up to ~0.4%). Overall, 3Shape TRIOS 5 and Medit i900 

maintained deviations within clinically acceptable limits, though Medit i900 showed slightly lower trueness for certain 

distances. 

Conclusions: The laboratory scanner demonstrated superior trueness and precision. Among IOS devices, TRIOS 5 

outperformed Mediti900 and Cameo Elegant 3, confirming the established accuracy hierarchy and emphasizing selection 

based on clinical application. 
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more comfortable for patients. Patients experiencing the 

gag reflex derive special benefit 5.  The optimal (IOS) 

must accurately reconstruct and reproduce the surface of 

the scanned object, demonstrating high fidelity; it should 

also exhibit high precision, yielding consistent and 

repeatable results without deviations when scanning the 

same object 6,). It appears that different brands of (IOS)s 

can vary greatly in terms of accuracy 8,9. The metrics of 

accuracy are "Trueness" and "Precision". ISO 

(International Organization for Standardization) 

Standards 5725 and 12836 were utilized to assess the 

accuracy of digital models 10,11.  Trueness refers to the 

extent to which the arithmetic means of several test 

results closely align with the true or widely recognized 

reference value 10. Precision refers to how closely test 

results agree with one another 11. There is not enough 

scientific clarity on the digital procedure for full-arch 

restorations. On the other hand, a newer study analyzing 

the most recent software versions and IOS hardware 

appears to suggest that complete arches should be 

scanned digitally 12-15. Numerous factors influence the 

precision of digital impressions: (IOS) hardware, 

software, operator experience, scan body characteristics, 

and clinical considerations. Laboratory scanners are 

highly accurate and have been used to construct 

reference models for comparing (IOS)s in various in 

vitro experiments 16. Laboratory scanners have been 

recognized for their enhanced precision, utilizing lasers 

or structured light instead of depending exclusively on 

optical techniques, which frequently possess a limited 

field of vision, as observed in digital (IOS). Moreover, 

they experience reduced obstacles, like lens wetness, 

projections from scanned surfaces, and the motion of the 

tongue or soft tissues, throughout the scanning 

procedure. 7 

The aim of this study was to quantitatively assess and 

compare the full‑arch trueness and precision of three 

contemporary (IOS)s 3Shape TRIOS 5 (A), Medit i900 

(B), and Cameo Elegant 3 (C) by benchmarking their 

performance against a high accuracy lab scanner 

(Shining 3D DS‑EX).  

MATERIALS AND METHODS  

This Experimental Research is in vitro study aimed to 

evaluate and compare the full-arch trueness and 

precision of three digital (IOS) 3Shape TRIOS 5, Medit 

i900, and Cameo Elegant 3, using a high-accuracy lab 

scanner (Shining 3D DS-EX) as the control. The 

measurements focus on three inter-pin distances on a 

standardized maxillary resin model figure (A), analyzed 

through 3D metrology software figure (B). 

This work was submitted to the Kurdistan Higher 

Council of Medical Specialties for ethical and scientific 

approval, The study conducted at Erbil-Kurdistan region 

of Iraq, started from April to July 2025. 

A full dentate maxillary resin cast was fabricated to serve 

as the reference model for this study. The cast was 

produced using a Heygears Ultra Craft A2D HD 3D 

printer with Ultra Print Caramel alcohol-washable resin. 

Following printing, the model was subjected to a 

standardized post-processing protocol. Residual uncured 

resin was removed by washing in an Ultra Craft Air 

Wash unit for 2 minutes, after which final 

polymerization was completed in the Heygears Ultra 

Craft Air Cure system under 5 minutes of light curing, in 

accordance with the manufacturer’s recommendations. 

This workflow ensured the production of a 

dimensionally stable and accurate master cast for 

subsequent scanning procedures. The master cast was 

initially scanned using a laboratory desktop scanner 

(Shining 3D DS-EX, Hangzhou, China) to obtain a 

reference dataset, which served as the control for 

subsequent comparisons. This laboratory scanner 

provides high-resolution structured light scanning with a 

reported accuracy of less than 10μm, making it suitable 

for generating reference standard datasets in trueness and 

precision studies. Following the control scan, the cast 

was digitized using three intraoral scanners: TRIOS 5 

(3Shape, Copenhagen, Denmark), Medit i900 (Medit 

Corp., Seoul, South Korea), and Comeo Elegant 3 

(Shining 3D, Hangzhou, China). All scans were 

performed in accordance with the manufacturers’ 

recommended protocols. During scanning, the tip of the 

intraoral scanner was maintained at a working distance 

of approximately 1–2 cm from the cast. For each device, 

the scanning pathway commenced at the occlusal surface 

of the right maxillary molar, progressed across the 

occlusal arch to the contralateral molar, and was then 

extended to include the palatal and buccal surfaces, 

ensuring complete arch documentation. The mean 

scanning time varied slightly among devices, ranging 

from 1.5–2 minutes for Group A, 2–2.5 minutes for 

Group B, and 2–3 minutes for the Group C. All scanning 
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procedures were carried out under constant 

environmental conditions, with room temperature 

maintained at 23 ± 1 °C, relative humidity at 50 ± 10%, 

and scanning performed under controlled daylight 

illumination to minimize the influence of external light 

variability on data acquisition. This standardized 

protocol was applied consistently across all acquisitions 

to reduce operator- and environment-dependent 

variability 17.  

Data were analyzed utilizing the Statistical Package for 

Social Sciences (SPSS, version 26). A one-way analysis 

of variance (ANOVA) was employed to compare the 

means of the four test groups. A post hoc test (LSD) was 

utilized to ascertain the significance of the differences 

between each pair of groups, executed subsequent to the 

ANOVA. A p-value of < 0.05 was deemed statistically 

significant. 

 

 

 

Figure 1 (A): A Standardized Maxillary Resin Model 

 

Figure 1 (B): The Scan Method Training Model 

 

RESULTS 

Three distances (D1, D2, and D3) were measured in millimeters using a(LS.) and three other scanners (A, B, and C). 

Each scanner took ten measurements. 

The means and standard deviations (SDs) of D1 in millimeters, measured by the Lab., A, B, and C scanners, were as 

follows: 33.905 (0.020), 33.959 (0.045), 33.752 (0.011), and 33.866 (0.055), respectively. The smallest range of the ten 

measurements of D1 was 0.069 mm, recorded by the (LS), while the largest range (0.184 mm) was detected with the C 

scanner. 

The means and standard deviations (SDs) of D2 in millimeters, measured by the Lab., A, B, and C scanners, were: 

33.966 (0.022), 34.038 (0.038), 33.833 (0.036), and 33.894 (0.042), respectively. The smallest range (0.067 mm) was 

observed in the (LB) readings, and the largest (0.136 mm) was in the C scanner. Regarding D3, the means (SDs) in 
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millimeters for the lab and the A, B, and C scanners were: 42.425 (0.025), 42.514 (0.097), 42.286 (0.110), and 42.341 

(0.121), respectively. The smallest range of the ten readings for each scanner (0.077 mm) was in the (LS). The largest 

range (0.421 mm) was in the C scanner readings (Table 1, and Figure 2). 

 

Table 1. Descriptive statistics of the studied distances measured by different scanners. 

     95% Confidence 

Interval for Mean 

   

Distances 

(mm) 

Scanners Mean SD SE Lower Upper Min. Max. Range 

D1 Lab.   33.905 0.020 0.006 33.891 33.919 33.878 33.947 0.069 

  A 33.959 0.045 0.014 33.927 33.991 33.889 34.013 0.124 

  B 33.752 0.034 0.011 33.727 33.777 33.677 33.814 0.137 

  C 33.866 0.055 0.018 33.826 33.906 33.767 33.951 0.184 

  Total 33.870 0.086 0.014 33.843 33.898 33.677 34.013 0.336 

D2 Lab.   33.966 0.022 0.007 33.950 33.982 33.940 34.007 0.067 

  A 34.038 0.038 0.012 34.011 34.065 34.002 34.116 0.114 

  B 33.833 0.036 0.011 33.807 33.859 33.782 33.895 0.113 

  C 33.894 0.042 0.013 33.864 33.923 33.821 33.957 0.136 

  Total 33.933 0.085 0.013 33.906 33.960 33.782 34.116 0.334 

D3 Lab.   42.425 0.025 0.008 42.407 42.443 42.392 42.469 0.077 

  A 42.514 0.087 0.028 42.452 42.576 42.357 42.645 0.288 

  B 42.286 0.110 0.035 42.207 42.365 42.106 42.495 0.389 

  C 42.341 0.121 0.038 42.254 42.428 42.081 42.502 0.421 

  Total 42.391 0.125 0.020 42.351 42.432 42.081 42.645 0.564 

In D1, D2, and D3, the highest range (of the ten readings) was in scanner C, and the highest SD was also in scanner C, 

indicating that it is less reliable (lower consistency), while the lowest range and the lowest SD were in the lab. scanner, 

indicating high reliability. More details are presented in Table 1 and Figure 2. 

 

Figure 2. Ranges of the readings of each scanner. 

Significant differences were observed both between and within the readings of the four scanners for all the distances 

(D1, D2, and D3). Regarding D1, all pairwise comparisons between means were significant, including those between 

the (LS) and the others. The lowest standard deviation (SD) was found in the (LS) readings (0.020), indicating the least 
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data dispersion from the mean, while the highest SD (0.055 mm) was in scanner C. A similar pattern emerged for D2, 

where all differences were significant, with the lowest SD (0.022 mm) in the Lab. readings and the highest (0.042 mm) 

in scanner C. For D3, all mean differences were significant except for the comparison between the (LS) (42.425 mm) 

and scanner C (42.341 mm), which was close to significance (p = 0.054). Once again, the lowest SD (0.025 mm) was in 

the Lab. readings, and the highest (0.121 mm) was in scanner C (Table 2). 

Table 2. Significance of the differences between the groups (using different scanners) regarding the studied 

distances. 

 Distances Scanners Mean SD p-value* Groups p-value** 

D1 (mm) Lab. scanner (L) 33.905 0.020  L vs A 0.005 

  A 33.959 0.045  L vs B < 0.001 

  B 33.752 0.034 < 0.001 L vs C 0.040 

  C 33.866 0.055  A vs B < 0.001 

  Total 33.870 0.086  A vs C < 0.001 

      B vs C < 0.001 

D2 (mm) Lab. scanner (L) 33.966 0.022  L vs A < 0.001 

  A 34.038 0.038  L vs B < 0.001 

  B 33.833 0.036 < 0.001 L vs C < 0.001 

  C 33.894 0.042  A vs B < 0.001 

  Total 33.933 0.085  A vs C < 0.001 

      B vs C < 0.001 

D3 (mm) Lab. scanner (L) 42.425 0.025  L vs A 0.039 

  A 42.514 0.087  L vs B 0.002 

  B 42.286 0.110 < 0.001 L vs C 0.054 

  C 42.341 0.121  A vs B < 0.001 

  Total 42.391 0.125  A vs C < 0.001 

      B vs C 0.194 

*Calculated by ANOVA. **Calculated by a post-hoc test (LSD). 

The distances measured by scanners A, B, and C were subtracted from the distance measured by the lab. Accordingly, 

a negative difference indicates (in general) that the reading of a scanner is higher than the (LS) reading. It is worth 

mentioning that any of the ten readings a scanner could be higher or lower than the corresponding reading of the lab. 

The highest mean of difference (in D1, D2, and D3) was in scanner B (0.153 mm, 0.133 mm, and 0.139 mm, 

respectively), indicating that it had the least accuracy. Scanner A, in general, gives higher readings than the lab, so the 

difference was negative, while scanner C gives, in general, lower readings than the lab. Irrespective of the sign (whether 

positive or negative), scanner C looks more accurate than scanner A in measuring D1 and D3. More details are presented 

in Table 3 and Figure 3. 

Table 3. Differences in distances between the Lab. scanner and other scanners. 

  D1* D2* D3* 

  L-A L-B L-C L-A L-B L-C L-A L-B L-C 

Mean -0.054 0.153 0.039 -0.072 0.133 0.073 -0.090 0.139 0.083 

SD 0.055 0.049 0.067 0.043 0.045 0.054 0.088 0.111 0.129 

Median -0.066 0.144 0.024 -0.070 0.134 0.071 -0.120 0.142 0.080 

Minimum -0.135 0.087 -0.070 -0.171 0.050 -0.002 -0.192 -0.026 -0.091 

Maximum 0.014 0.270 0.140 -0.012 0.225 0.136 0.069 0.320 0.345 

*D: Distance 

 

392



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 9 
 

 

 

  

 

 

\Ahmed Ali Ahmed
 
, Dara Hama Rasheed Saeed

 
, Saud Jassim Othman. A Comparison of Full Arch Trueness 

and Precision of Three Intra-Oral Digital Scanners.Bulletin of Stomatology and Maxillofacial 

Surgery.2025;21(9)388-396 doi:10.58240/1829006X-2025.21.9-388 

                   
Figure 3. Differences in distances between lab. scanner and other scanners (Lab. scanner reading minus other scanner’s 

reading). 

 

 

                                  Group (A)                                                  Group (B) 

 

Group (C) 

Figure 4. Color- code deviation field of the mean of each intra oral scanner group A, group B, group C, the green 

color scale shows agreement, whereas the red and blue colors point the location of positive and negative deviations. 
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DISCUSSION 

The lab scanner exhibited superior performance in all 

span measurements, producing the least variability (SD 

= 0.020-0.025 mm) and the narrowest error ranges 

(≤0.08 mm), so affirming its designation as the gold-

standard reference instrument 18,19. In the current study 

regarding the results Scanner A demonstrated low bias 

and strong consistency, with SDs of 0.038-0.045 mm and 

error ranges only marginally higher than the laboratory 

reference. This is consistent with the large body of 

literature indicating TRIOS devices as the most accurate 

lOS systems. In controlled in vitro studies, TRIOS 5 

consistently demonstrated superior precision and 

accuracy, as noted by Jain et al. using full-arch implant 

models, reporting trueness 54.9 11 um and precision ~ 

37.8 ≤ 4.5um 18. Similar to Vasilescu et al., the smallest 

mean deviation (~112um) among the tested IOS was 

observed in TRIOS 5 20. These findings support Scanner 

A's superior performance in full-arch precision 

compared to other lOS. Group B exhibited the highest 

repeatability for brief spans, with an SD of ≥ 0.011 mm 

at D. This demonstrates exceptional accuracy for tiny to 

moderate scans. This indicates that the readings are 

executed with exceptional precision for small to 

moderate measurements. Nonetheless, we noted a 

consistent underestimate over extended durations. (D3) 

suggestive of a little shrinking bias. This pattern aligns 

with previous research: Jain et al. identified Mediti700 

deviations as second only to TRIOS in accuracy 

(~40.6um) and trueness (~60.5um), while observing 

occasional under-measurement in full-arch models 18. 

Jivănescu et al. assessed Mediti700's precision as second 

only to TRIOS and superior to Omnicam 21. Therefore, 

Group B's profile of exceptional short-span precision but 

minimal long-span trueness loss is consistent with the 

published trends 22-24. Group C exhibited the greatest 

dispersion among intraoral scanners in our full‑arch 

measurements, with standard deviations ranging from 

~0.042 to 0.121 mm and error ranges up to 0.42 mm. 

These results align with broader observations that older 

generation IOS tend to underperform in complete-arch 

reproducibility. While no peer-reviewed studies have yet 

evaluated the accuracy of Cameo Elegant 3, 

manufacturer-reported claims suggest a 30 % 

improvement in accuracy over prior models though such 

data lack independent validation 25,26. Our empirical 

findings therefore fill a critical gap, indicating that 

Cameo Elegant 3 demonstrates variability similar to 

CEREC Omnicam, corroborating concerns about its 

suitability for long-span full-arch scans. In the final 

analysis, these results correspond with the current 

literature. The laboratory scanner's SDs (∼ 20-25 µm) 

match the claimed ISO calibrated desktop scanner 

accuracy 27-29. Scanner A exhibited moderate standard 

deviations and minimal bias, corroborating its superior 

precision and accuracy18,23. Group B exhibited 

outstanding short-span performance and minor long-

span underestimate, consistent with previous 

assessments of Medit systems19,21. Group C 

demonstrated the highest dispersion, aligning with 

previous findings about its predecessor and comparable 

scanners, which exhibited inferior reproducibility 

compared to newer intraoral scanners, particularly in 

complete-arch scanning 20,21,25,26.  

CONCLUSION  

The laboratory scanner exhibited the utmost precision. 

TRIOS 5 (Group A) was the most exact IOS, while 

Medit i900 (Group B) excelled in short spans with 

modest long-span bias. Cameo Elegant 3 (Group C) 

exhibited the highest variability. These findings validate 

the accuracy hierarchy and the necessity of aligning 

scanner selection with clinical requirements. 

DECLARATIONS 

Ethics approval and consent to participate 

Not applicable 

Conflicts Of Interests 
 None  

Author Contribution 

Funding 

None 

  
1. Kuhr F, Schmidt A, Rehmann P, Wostmann B (2016) 

A new method for assessing the accuracy of full arch 

impressions in patients. J Dent 55:68–74. 

https://doi.org/10.1016/j.jdent.2016.10.002. 

2. Edelhoff D, Beuer F, Schweiger J, Brix O, Stimmel 

Mayr M, Guth JF (2012) CAD/CAM-generated high-

density polymer restorations for the pretreatment of 

complex cases: a case report. Quintessence Int 

43(6):457–467. 

3. Güth JF, Almeida e Silva JSA, Beuer FF, Edelhoff D 

394



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 9 
 

 

 

  

 

 

\Ahmed Ali Ahmed
 
, Dara Hama Rasheed Saeed

 
, Saud Jassim Othman. A Comparison of Full Arch Trueness 

and Precision of Three Intra-Oral Digital Scanners.Bulletin of Stomatology and Maxillofacial 

Surgery.2025;21(9)388-396 doi:10.58240/1829006X-2025.21.9-388 

(2012) Enhancing the predictability of complex 

rehabilitation with a removable CAD/CAM-fabricated 

long-term provisional prosthesis: a clinical report. J 

Prosthet Dent 107(1):1–6. https://doi.org/10.1016/ 

S0022-3913(11)00171-5. 

4.Kravitz, N.D., Groth, C., Jones, P.E., Graham, J.W. 

and Redmond, W.R. (2014) Intraoral digital scanners. 

Journal of Clinical Orthodontics, 48, 337–347. 

5. A. Mangano et al., “Conventional vs digital 

impressions: acceptability, treatment comfort 

and stress among young orthodontic patients,” Open 

Dent. J. 12, 118–124 (2018). 

6. Medina-Sotomayor P, Pascual MA, Camps AI. 

Accuracy of four digital scanners according to scanning 

strategy in complete-arch impressions. PLoS One. 

2018;13(9): e0202916. 12. Nedelcu R, Olsson P, 

Nyström I, T. 

7. Mangano FG, Hauschild U, Veronesi G, Imburgia M, 

Mangano C, Admakin O. Trueness and precision of 5 

intraoral scanners in the impressions of single and 

multiple implants: a comparative in vitro study. BMC 

oral health. 2019 Jun 6;19(1):101. 

8. Joda, T.; Bragger, U.; Zitzmann, N.U. CAD/CAM 

implant crowns in a digital workflow: Five-year follow-

up of a prospective clinical trial. Clin. Implant Dent. 

Relat. Res. 2019, 2, 169–174. [CrossRef]. 

9. Flügge, T.V.; Att, W.; Metzger, M.C.; Nelson, K. 

Precision of Dental Implant Digitization Using Intraoral 

Scanners. Int. J. Prosthodont. 2016, 29, 277–283. 

[CrossRef] [PubMed. 

10. ISO 12836:2012; Dentistry—Digitizing Devices for 

CAD-CAM Systems for Indirect Dental Restorations: 

Test Methods for Assessing Accuracy. International 

Organization for Standardization: Geneva, Switzerland, 

2012.  

11. ISO 5725-1:1994; Accuracy (Trueness and 

Precision) of Measurement Methods and Results. Part 1. 

General Principles and Definitions. International 

Organization for Standardization: Geneva, Switzerland, 

1994. 

12. Ender A, Attin T, Mehl A. In vivo precision of con-

ventional and digital methods of obtaining com-plete-

arch dental impressions. J Prosthet Dent. 2016 

Mar;115(3):313–20.  

13. Muallah J, Wesemann C, Nowak R, Robben J, Mah 

J, Pospiech P, et al. accuracy of full-arch scans using 

intraoral and extraoral scanners: an in vitro study using 

a new method of evaluation. Int J Comput Dent. 2017 

Jan 1;20(2):151–64.  

14. Mennito AS, Evans ZP, Nash J, Bocklet C, Lauer 

Kelly A, Bacro T, et al. Evaluation of the trueness and 

precision of complete arch digital impres-sions on a 

human maxilla using seven different intraoral digital 

impression systems and a labora-tory scanner. J Esthet 

Restor Dent. 2019 Jul;31(4):369–77. 

15. Jalal LS, Saeed DH. Evaluating the accuracy 

(precision and trueness) of conventional and digital 

Intraoral Impression Technique. Erbil Dental Journal 

(EDJ). 2023 Jun 30;6(1):50-61. 

16. Rutk ¯ unas, V.; Geˇciauskait˙ e, A.; Jegeleviˇcius, 

D.; Vaitiek ¯ unas, M. Accuracy of digital implant 

impressions with intraoral scanners. A systematic 

review. Eur. J. Oral Implantol. 2017, 1, 101–120. 

17. Faria JC, et al. Accuracy of digital intraoral and 

laboratory scanners: A trueness and precision study 

under standardized environmental conditions. Appl Sci. 

2025;15(14):8016. doi:10.3390/app15148016. 

18. Jain AR, Jabeen T, Mani V, Rajasimman M, 

Elavarasu S. Accuracy of 3 intraoral scanners in 

recording impressions for full‑arch dental 

implant‑supported prosthesis: An in vitro study. J Indian 

Prosthodont Soc. 2024;24(2):134‑142. 

doi:10.1007/s13191‑024‑01234‑7. 

 19. Nulty AB. A comparison of full‑arch trueness and 

precision of nine intra‑oral digital scanners and four lab 

digital scanners. Dent J (Basel). 2021;9(7):75. 

doi:10.3390/dj9070075. 

20. Vasilescu E, Stanciu S, Măruşteri M, et al. 

Comparative analysis of the accuracy of four different 

intraoral scanners. Appl Sci (Basel). 2023;13(15):8670. 

doi:10.3390/app13158670.  

21. Jivănescu A, Mârţu MA, Luchian I, et al. Accuracy 

of digital impressions obtained by three intraoral 

scanners: An in vitro comparative study. Appl Sci 

(Basel). 2022;12(22):11455. 

doi:10.3390/app122211455. 

22. Mangano FG, Veronesi G, Hauschild U, et al. 

Trueness and precision of four intraoral scanners in 

complete‑arch impressions of edentulous jaws: A 

comparative in vitro study. J Dent. 2020; 101:103413. 

doi: 10.1016/j.jdent.2020.103413. 

 23. Michelinakis G, Apostolakis D, Kamposiora P, 

395



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 21 № 9 
 

 

 

  

 

 

\Ahmed Ali Ahmed
 
, Dara Hama Rasheed Saeed

 
, Saud Jassim Othman. A Comparison of Full Arch Trueness 

and Precision of Three Intra-Oral Digital Scanners.Bulletin of Stomatology and Maxillofacial 

Surgery.2025;21(9)388-396 doi:10.58240/1829006X-2025.21.9-388 

Papavasiliou G, Özcan M. A comparison of accuracy of 

3 intraoral scanners: A single‑blinded in vitro study. J 

Prosthet Dent. 2020;124(5):581‑588. doi: 

10.1016/j.prosdent.2019.11.012. 

 24. Kim JE, Amelya A, Shin Y, Shim JS. Accuracy of 

intraoral digital impressions with CEREC Omnicam and 

Trios 3 according to software version. J Prosthet Dent. 

2018;120(6):954‑963. doi: 

10.1016/j.prosdent.2018.03.003. 

25. Aidite (Qinhuangdao) Technology Co., Ltd. Cameo 

Elegant 3 brochure “Meet Cameo Elegant 3”. LYRA 

ETK. 2023 (manufacturer publication). 

 26. Whitesmile Clear. Cameo Elegant 3 scanner: scan 

speed and accuracy improvements. 

Whitesmileclear.com. Published 2025; accessed 2025. 

27. Ender A, Mehl A. Accuracy of complete‑arch dental 

impressions: A comparative in vitro study. Int J Comput 

Dent. 2020;23(1):55‑64. PMID:32242854. 

 28.  Yilmaz B, Marques VR, Guo X, Seidt JD, Valverde 

GB, Johnston WM. Effect of scanned area on the 

accuracy and time of implant scans: An in vitro study. J 

Dent.2021;109:103620.doi: 

10.1016/j.jdent.2021.103620. 

 29. Donmez MB, Mathey A, Gäumann F, et al. Effect 

of intraoral scanner and fixed partial denture situation on 

scan accuracy of multiple implants. Clin Implant Dent 

Relat Res. 2023;25(3):502‑510. doi:10.1111/cid.13212. 

 

 

396


	INTRODUCTION
	Background and objectives: Precise full-arch digital impressions serve as a cornerstone in achieving predictable outcomes in fixed prosthodontics and implant-supported rehabilitation While intraoral scanners continue to advance, their trueness and pre...
	DECLARATIONS



