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Accuracy comparison of 3 complete arch implant impression techniques in 2 different
intraoral scanners
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[Abstract] Objective: To compare the accuracy of three intraoral scanner-based complete arch implant impression techniques using
TRIOS 3 and Aoralscan 3 intraoral scanners. Methods: A standard edentulous maxillary implant model with 6 screw-retained abutment-
level scan bodies was constructed. The scan bodies were numbered from 1 to 6, from the right molar to the left molar area. A control
group was generated by scanning the implant model using a desktop scanner. Three intraoral scanner-based scanning techniques were
tested: without any scan aids, with scan aids but without calibration, and with scan aids and perform calibration. The tests were

performed on 2 intraoral scanners: TRIOS 3 and Aoralscan 3. Each technique was repeated 10 times on each scanner. Scan bodies in
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the tested groups were superimposed onto the control group using scan bodies #1 and #2 as references to simulate the single-screw test.
For each scan body, the distance between the centers of the screw-retained abutments in the test and control groups was measured to
calculate trueness. The distance between the centers of the screw-retained abutments in each pair of scans within each test group was
also measured to calculate precision. Trueness and precision of the 3 tested impression techniques were compared. Results: In both
tested scanners, the trueness of the scanning group with scan aids (272.32 pum for TRIOS 3; 240.00 pm for Aoralscan 3)was higher
than that of the group without any scan aids (606.77 pm for TRIOS 3; 413.78 pm for Aoralscan 3) (all P < 0.05). Furthermore, the
calibration process further improved trueness (70.51% improvement for TRIOS 3; 28.00 % improvement for Aoralscan 3). For
precision, the scanning group with scan aids (75.60 pwm for TRIOS 3; 69.91 pwm for Aoralscan 3) and the group with calibration
(74.36 pm for TRIOS 3;79.42 pm for Aoralscan 3)outperformed the group without any scan aids(487.75 pwm for TRIOS 33 160.74 pm
for Aoralscan 3) (all P < 0.05). However, there was no statistically significant difference between the scanning group with scan aids

and the group with calibration (P > 0.05). Conclusion: The accuracy of intraoral scanning for full-arch implant impressions can be

significantly improved by using scan aids combined with a calibration process.

[Key words] full arch implant surgery; intraoral scan; scan aids; impression calibration
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A: Simplifed scan data. B: Superimposition of the test and control group using scanbody #1 and #2. C: Best-fit completed between the test group

and control group. The red and green points represent the selected points for superimposition.
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Figure 3 Superimposition of the test group and control group
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Table 1 For each scanbody, comparison of trueness and precision of the 3 tested impression techniques in the 2 intraoral

scanners (pum)
Trueness(n=10) Precision(n=10)
Scanbody Mean SD Max Min Mean SD Max Min

1
TR3-without scan aids 43.09° 29.22 115.27 6.24 59.62" 42.21 147.68 4.48
TR3-with scan aids 11.04" 7.93 22.68 2.19 11.53" 6.54 23.36 2.09
TR3-calibration 11.32" 5.53 22.22 3.24 14.70" 8.80 34.68 2.79
Ao3-without scan aids 42.62° 11.41 58.11 26.64 15.71° 8.49 32.93 2.42
Ao3-with scan aids 44.61° 8.35 58.76 30.18 10.65" 6.77 28.81 0.93
Ao3-calibration 12.67 6.46 26.33 4.28 14.89" 6.36 30.53 5.24

2
TR3-without scan aids 57.10° 68.65 228.55 4.56 94.97 86.15 308.36 7.19
TR3-with scan aids 15.41" 5.72 23.37 7.98 13.54" 7.12 27.84 2.69
TR3-calibration 18.87" 7.81 33.14 7.08 19.24" 9.66 46.90 5.26
Ao3-without scan aids 46.41 12.20 65.20 28.77 18.95° 9.08 40.89 4.90
Ao3-with scan aids 38.97 5.20 49.23 30.66 10.70" 5.85 26.87 1.60
Ao3-calibration 48.70 12.20 64.93 31.89 18.41° 8.60 37.02 4.24

3
TR3-without scan aids 150.45° 69.63 271.23 48.69 199.39° 123.89 451.32 27.13
TR3-with scan aids 57.64" 8.17 71.97 47.12 42.55" 19.97 96.42 8.69
TR3-calibration 52.40" 19.16 88.58 24.52 43.09" 17.37 77.03 6.36
Ao3-without scan aids 124.60° 32.03 195.22 82.58 49.89° 23.21 115.39 12.05
Ao3-with scan aids 96.89" 10.48 109.09 76.64 24.26" 10.44 50.55 5.87
Ao3-calibration 70.01° 20.42 110.58 45.43 47.10° 19.93 96.89 10.63

4
TR3-without scan aids 475.42° 100.87 673.29 371.52 368.08" 191.68 784.39 32.12
TR3-with scan aids 200.94" 14.72 225.18 188.09 47.20" 22.74 105.16 7.94
TR3-calibration 63.92° 20.85 104.45 39.43 63.15" 26.96 132.67 7.21
Ao3-without scan aids 324 .45° 46.11 410.04 278.02 122.94° 49.70 259.41 35.49
Ao3-with scan aids 210.84" 19.51 240.93 174.99 50.81" 20.34 104.67 13.73
Ao3-calibration 160.73¢ 27.08 220.45 132.91 55.64" 29.53 138.98 15.30

5
TR3-without scan aids 599.72¢ 145.55 973.49 464.27 464.64 247.86 1 000.10 86.89
TR3-with scan aids 267.34" 40.10 315.63 195.09 83.23" 31.72 143.78 27.80
TR3-calibration 77.23¢ 23.17 120.27 45.87 63.82" 30.00 148.58 11.77
Ao3-without scan aids 422.38° 46.99 533.29 363.70 162.69* 64.33 315.20 27.74
Ao3-with scan aids 251.08" 36.10 315.12 196.89 70.24" 31.34 159.83 19.19
Ao3-calibration 193.81° 30.54 254.13 149.35 86.13" 51.36 199.17 6.14

6
TR3-without scan aids 745.17° 269.55 1.394.20 423.41 630.54" 333.36 1386.50 132.85
TR3-with scan aids 348.69" 57.01 434.85 243.77 96.36" 47.90 240.70 17.38
TR3-calibration 99.75¢ 27.45 153.23 68.13 96.11" 39.25 171.41 22.40
Ao3-without scan aids 494.51° 61.35 600.37 397.64 196.60" 89.43 385.60 50.22
Ao3-with scan aids 258.07" 45.85 326.55 188.74 88.67" 40.08 197.77 22.92
Ao3-calibration 163.86° 25.13 212.97 123.02 96.48" 55.52 220.17 18.74

The different lowercase indicates a statistically significant difference between the 3 tested impression techniques (P < 0.05). SD: standard

deviation; Min: minimum; Max: maximum. TR3: TRIOS 3 intraoral scanner; Ao3: Aoralscan 3 intraoral scanner.



A5 B 12 e, R, SRR, A5 AR I AU L 145 BB 7 J A T A 1 P S 0 BRI AT .

2025412 H B R R R (AR RO, 2025,45(12): 1689-1697, 1718 *1695-
A TRIOS 3 group(n=10) B Aoralscan 3 group(n=10)
1100 A . . 1100 1 . .
—&- TR3-without scan aids ~#- Ao3-without scan aids
1000 o TR3-with scan aids 1000 o Ao3-with scan aids

900 4 TR3-calibration 900 4 Ao3-calibration

800 800 -
= 7001 7001
3 3
= 600 % 600 -
£ 5001 £ 500 A
z =
& 400+ & 400

300 300 A

200 200 4

100 100

O " L T T T T O — T T T T T
X © N
o&\ S 0&“’ S 0&5 RS RS 0&% 0&% RSENEN SR
L O O
o o o o o T o T o

A:Trueness comparison of the 3 tested impression techniques in the TRIOS 3 group. B: Trueness comparison of the 3 tested impression techniques

in the Aoralscan 3 group(n=10).
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Figure 4 The line chart comparing the trueness of the 3 tested impression techniques on scanbody #1 to scanbody #6 in the

intraoral scanners TRIOS 3 and Aoralscan 3
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A: Precision comparison of the 3 tested impression techniques in the TRIOS 3 group. B: Precision comparison of the 3 tested impression techniques

in the Aoralscan 3 group(n=10).
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Figure 5 The line chart comparing the precision of the 3 tested impression techniques on scanbody #1 to scanbody #6 in the

intraoral scanners TRIOS 3 and Aoralscan 3
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