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Evaluation of the effect of contamination of the scan-mirror of an intra-oral scanner
on the accuracy of the scan data: A pilot study

Department of Prosthodontics, School of Dentistry, Pusan National University
Yun-Su Jeong, Chang-Mo Jeong, Mi-Jung Yun, Jung-Bo Huh, So-Hyoun Lee, Hyeonjong Lee

Purpose: This study was conducted to evaluate the influence of contamination of the scan-mitror on the accuracy of obtained scan data by using
two type of intra-oral scanner.

Materials & methods: After printing the Crown & inlay specimens according to the ISO standard, the data values of the specimens were calculated
using a model scanner and two intra-oral scanners. Experimental groups were classified into three groups according to cleanliness of scan-mirror.
Each group performed 10 repeated scans. Data analysis was performed with statistical software (SPSS 25, IBM Corp., Armonk, New York, USA) to
check the normality of data sets and ANOVA & Bonferroni test was performed for multiple comparisons between groups.

Results: The d1(top diameter of cylinder), d2(bottom diameter of cylinder), h(cylinder height) values of the crown specimens and d1(top diameter
of cavity), d2(bottom diameter of cavity), h(cavity height) of the inlay specimens compared with the reference data using two intra-oral scanners were
similar for each group.

Discussion: In the scanning process, it was observed on the screen that a data value that deviated from the normal range was inputted in the group
with higher level of contamination, but they were removed through the software’s own filtering and post-processing, and it was found that there was
no significant effect on the result values.

Conclusion: Under the conditions of this study, as the degree of contamination of the scan-mirror surface increased, an inaccurate capture screen
appeared, but it did not significantly affect the accuracy and precision of the scan data.
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Figure 1. Specimen design and measurement point in accordance with ISO(20896-1:2019) (a) inlay(d1:
top diameter of cavity (8.0£0.5), d2: bottom diameter of cavity (6.3+0.5), h: cavity height
(6.020.5)), (b) crown(d1: top diameter of cylinder (6.3£0.5), d2: bottom diameter of cylinder

(8.020.5), h: cylinder height (6.0+0.5))

@

Figure 2. (left) Clean tip, (middle) Mild dirt tip, (right) Heavy dirt tip @)i500, (b)Primescan
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Figure 3. 3D surface to surface analysis with color code + 0.Tmm minimum/maximum (a) inlay (b) crown
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scanners (1500, prime) (unit : micron)

Table 1. Mean value and standard deviation of difference between the reference data and scan data acquired by two intra—oral

Group | d1 | d2 | h
iS PS iS PS iS PS

H (Heavy dirt tip) -4£27° 679 -1+14° -2048° 14448 22419
Crown M (Mild dirt tip) 1249 69+4° 15423° -1945° -10435° 114220

C (Clean tip) 11£11° 6615 20£19° -15£3° -10£24° -11420%

H (Heavy dirt tip) 28418 103£12° 7+23° -53t4° -27+36 18465
Inlay M (Mild dirt tip) 6+36° 99118° 13+19° -61+3° -20£28° -79450°

C (Clean tip) 37+16° 102£12° 23+39° -56+7% -20£39° -45£79%°

*iS 11500 scanner(Medit, Seoul, South Korea)
*PS : Prime scanner(CEREC, USA)

Different letters indicate significant differences in column in each group according to the contamination of the scan tip(p¢0.05)

Table 2. Mean value and standard deviation of difference between reference data and scan data acquired by intra—oral
scanners (i500, prime) on 3D surface to surface comparison (unit : micron)

Group | Mean + SD
iS PS
H (Heavy dirt tip) 2574 928
Crown M (Mild dirt tip) b3 9428
C (Clean tip) 7440 g1
H (Heavy dirt tip) —54he ~7+1%
Inlay M (Mild dirt tip) —4t5fe —4£M
C (Clean tip) -1148% -6+3%
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