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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 8)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° 15£23° -1945° -10435° 114220

C (Clean tip) 11£11° 6615 20819 -15£3° -10£24° -11420%

H (Heavy dirt tip) 28418 103£12° 7+23° -53t4° -27+36" 184657
Inlay M (Mild dirt tip) 6+36° 99118° 13197 -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) 2£7% 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%

7HL1 Elo] 12719 A] HAek 4= Q
T E3 27 o ALH0] 09S U

HJQ F_o.lﬂ Y o o

i

rlru

270 BB e Fskaat s

) gotolu} el 5 @ @2o] ofa] 27 el A
ol A=) st | ojoh e 0o ofs) &

glo]e] gtoll 24= G 718 Al ek

e mAR

P
°7% 9

o et ol 22 9ok iEl el 2 elel
Z5fo] & 472 5o 2701 9] AL o] ot

B Ao AT e 2 B rzoR

A7Jstal 74 ARl 5 LERe o Sls Lo Aol &

Values followed by the same lower case letters in a column and capital letters on the lines do not differ significantly (p<0.05)

7] 918 2o mleket

siolom, 27U © A Hol Aot IS AEE 7H
Sto] 7P Algt QT o ® *é’ﬁ ot & Z17k] o] wE
270 ElofelE g5sto] vl AT 1SO(20896-
1:2019) 7|20l 24 ke ¢ Jfﬂol AlHS AR 2
3D Zegsto] Al&slion, By At &= F72
TA7HH(1500, Medit, Seoul, South Korea & Prim-
escan AC, CEREC, USA)E ©l-&5}o] ISO 7150 %4
dl, d2, h ¥ 33 ¥ of ¥ 8498 Asieint. AAE
ISO 7] 5t 45 1ol= 9% % o-52] Bt

o)

2
e

338 | LHStRIOIAEEIR| K59 K63 2021




ORIGINAL ARTICLE

W9k B0 A 23 7Kg0l EAIE. ole]
wlel AgE U5 © o FHe] oF 52000172] HoflA

7V 777K reference H|o|E HH O 2 0] 33}A2] 77

tlo|elE &-8olo] ¥ of ¥ S B { BEHAE
AAFeIH.0H, o]nff color codingS Eaf ARFA Q] ¥
W= AAH 0 & HHSISIH.

1SO 710 wh d1, d2, he] 258 AS A} Batat
FEHAE v e A0S B 3R A HY 45
SHH 55 d1 #ol + 7HL1°1W Q35| H @2 oAk gk
< Halth °H—r-°ﬂ T2 A5 A "HoflA e 2
LTS 53 7/4\01‘3}1‘ 7Hgstol A g2 X3t
oL, "49}57} = O =A 49 v e 4
tAdos Fe 7o s Ugith AUErt A B A2
270 Al Aakgro] GAsHA] Ytk 22 ojvlsid, 7 11
FHE AJolgt 27E Hol= A 0= YER:

A H B4 Ao A 1500 27u= HIFNA ref-
erence W] B HTFO] 2 micron® = CH M
JEHTH A YA EEHA}E 7 micron© 2 715
SEAU gFo] ozt & 1700 HIshA =& A7 Y
it ol ALt E2 v e "*74] Bk A
< 58t ¥HH prime A7 o)M= Bk HAEo] 9
micron®& & TIEM YASH Yo #EHAt
W MR 2709 E 15004 1 micron® & 7P R
< A& B

5002} primeA7RUE Bl d1, d2, h A& 2
A Bttt |l 241014 15000] B 2 e
£ HA oW, hitE At AS = vl Al AEEs
prime 27 0l|A B 2 g5 Bt T8y A4
A3} 9= 0] AL} 270 go|glo] Aehri} A wo] 3

A e A ke & 4 Uk F 24 F 1500

LT

o] Al

I-l'l

¢

9] A< 13mmx14mm<2] FOV(field of view)gFS Z2H=
& 5G4 Y o2 IR0l Q= AN HE AL
B A9 A7 Aol A2 AEA cloud point

glolelEo] ofg] oA ol o= s He A &
oI5} &= 31t} ¥HH primeA7HH 9] -5 16x16mme]
FOVE ztor 1x°] 1,000,0007H2] 3DEJIEE A
stal 50,000709] oln|AE T 4 S EAo] qlrt.
T 27 9] 749 Al Ho] A FEo af o) gk
< S7steete AAZE BE Y 3= 59 point cloud
A|o]E] 9] th 2ol Al A=, R4 F212] 25 F5f ]

% A7} glo|Elof| A= reference B0 B2} AF5] 45}

r1

AU 2 ERIg 4= Ugith

27 9207 MAE 183} o] Ay ALHe]
10% WS 922 QAtollA] &3] LeRE 4= Qit} 574];@
O = o] 7MZet Yt 270 dlolE ghofl & tel7t ¢l
o, 270 A= 2 ofEgo] ol EFo] *10}
7ol 270 7 /\1 E4 F2olAM ol T2 HIlo
U Zulg 28 0] ok 3t glo|gr 2712 Ey AU &
A2 IS Bl AapA o2 e 9 oA AR

o 27 W 2 159 2 Ao/} gLES Ushd Ao
2 opgsict. et 999o] 4T A9 1% 2 FH
3 o] Baste] o W A7 Fo] astgon]

L o ]

o B A 55 3 9
2 @7 e AuE o 1%

5l9] 51 270 w2 AlOT, 27}

9} g&9] full arch 270 £t

270 Al A8EE A

2 gohEn

108 B8 2lxln SRR lohlok v (583 o2k Hiey B2 .

CHBHR| Lol ASIX] MI5OA MI6S 2021 | 339



ORIGINAL ARTICLE

1. Revila-Ledn M, Subramanian SG, Krishnamurthy VR, Ozcan M. Clinical
Study of the Influence of Ambient Light Scanning Conditions on the Ac—
curacy (Trueness and Precision) of an Intraoral Scanner. J Prosthet Dent
2020;29(2):107-106.

2.Wong KY, Esguerra RJ, Chia VAP, Tan YH, Tan KBC. Three-Dimensional
Accuracy of Digttal Static Interocclusal Registration by Three Intraoral
Scanner Systems. J Prosthet Dent 2018;27(2):120-119.

3. Lim J-H, Park J-M, Kim M, Heo S—J, Myung J-Y. Comparison of digital
intraoral scanner reproducibility and image trueness considering repeti-
tive experience. J Prosthet Dent 2018;119(2):225-232.

4. Chiu A, Chen YW, Hayashi J, Sadr A. Accuracy of CAD/CAM digital im~
pressions with different intraoral scanner parameters. Sensors (Switzer—
land). 2020;204).

5. Mennito AS, Ludlow ME, Renne WG, Evans ZP, Lauer AW, Patel RB.
Evaluation of the effect scan pattern has on the trueness and preci-
sion of six intraoral digital impression systems. J Esthet Restor Dent
2018,30(2):113-112.

6. Shearer BM, Cooke SB, Halenar LB, et al. Evaluating causes of er-
ror in landmark-based data collection using scanners. PLoS ONE.
2017:12(11):1-37.

7.LiH, LyuP, Wang Y, Sun'Y. Influence of object translucency on the scan—

o3

g |

Mo
rok

ning accuracy of a powder—free intraoral scanner: A laboratory study. J
Prosthet Dent 2017;117(1):93-101.

8. 0h KC, Park J-M, Moon HS. Effects of Scanning Strategy and Scanner
Type on the Accuracy of Intraoral Scans: A New Approach for Assessing
the Accuracy of Scanned Data. J Prosthodont 2020:0-5.

9.Vég J, Nagy Z, Simon B, et al. A novel method for complex three—di—
mensional evaluation of intraoral scanner accuracy. Int J Comput Dent
2019,22(3):239-238.

10. Camardella LT, Breuning H, de Vasconcellos Viella O. Accuracy and
reproducibility of measurements on plaster models and digital models
created using an intraoral scanner. J Orofac Orthop 2017,78(3):211~
210.

11. Ender A, Zimmermann M, Mehl A. Accuracy of complete- and par-
tial-arch impressions of actual intraoral scanning systems in vitro. Int J
Comput Dent 2019:22(1):11-10.

12. Kihara H, Hatakeyama W, Komine F, et al. Accuracy and practical-
ity of intraoral scanner in dentistry: A literature review. J Prosthodont
2020:64(2):109-113.

13. Joda T, Bragger U. Patient-centered outcomes comparing digital and
conventional implant impression procedures: a randomized crossover
trial. Clin Oral Implants Res 2016;27(12):0—1.

340 | THSRITOIAEEIR| K59 K63 2021




