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The Effect of Scanning Sequence and Partial Edentulism on the Accuracy of
Full Arch Digital Impression at Posterior Teeth
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Abstract

The purpose of this study was to evaluate the accuracy on posterior teeth of full arch digital impression in
different scanning sequences on fully dentate and partial edentulism by two intraoral scanners (TRIOS® and 3M™
True Definition). Two dental models were prepared: fully dentate and partial edentulism of maxillary right second
premolar and maxillary right first molar. Full arch scans started from right to left were compared with the reverse

direction (n=10). Only digital data on maxillary right first premolar and maxillary right second molar from STL files
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were superimposed within group to evaluate precision and superimposed with the reference scan (high accurate

scanner) to evaluate trueness using Geomagic Qualify 2013. Kruskal-Wallis test was implemented to compute precision

(0=0.05) and the results showed that precision of all groups were not different. Three-way ANOVA was used to analyze
trueness (0l=0.05) and the results showed that TRIOS® had significantly lower mean deviation (12.86 + 3.81um)than
3M™ True Definition (15.03 + 4.17 pum) (p=0.013). TRIOS® scanned on fully dentate model had significantly hisher mean
deviation (14.71 + 3.91 um) than partial edentulous model (11.01 + 2.71 pm) (p=0.003). No statistically significant

difference between scanning sequences was observed. In conclusion, intraoral scanner, scanning sequence and partial

edentulism did not affect the precision. TRIOS® had better trueness than 3M™ True Definition. Partial edentulous

model scanned with TRIOS® was found to have higher trueness than fully dentate model. No matter whether the full arch

scanning started from any quadrant, it did not affect the trueness on the posterior data when considered in ashort span.

Keyword: Digital impression, Intra-oral scanner, Accuracy, Scanning sequence, Partial edentulism
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Figure 3 Example of the deviation of M1 (left) and M2 (right) after superimposition with reference scan
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Table 1 Precision of all scanning groups (um)

Model Scanner >canning Mean+SD Median Minimum Maximum
sequence
M1 TRI Q1 27.19+17.99 20.85 11.95 69.15
Q2 15.78+4.29 14.83 10.30 24.70
D Q1 16.14+5.41 14.63 10.30 29.15
Q2 14.66+3.29 13.75 10.80 21.40
TRI Q1 16.46+4.47 14.50 11.95 26.70
Q2 19.87+12.99 15.75 3.35 42.25
M2 D Q1 13.72+2.37 14.20 10.35 17.75
Q2 20.12+10.99 18.93 11.10 48.90

Tngynnguilaiunainndeusesnisaunuly
WANEAY (0>0.05) HANITNAFDUAIINATIVDINITAUNUA
3Tl 2 wuinatesaunuinasiondnunaIAARoUTEIN N
aunuegafituddynnsainlaendemioealidaisany
AanaLAdou 12.86 + 3.81 lulasiuas AndueSeaniduns
AR duidAedsnnuaaaadou 15.034.17 lailaswns
(p=0.013) uonnitimuuidiniussewnsaestod fe dnvas

YDIMUUTIADILAZYTINATOIAWNY (p=0.02) Fapnsnedl 3
Taonuindeyadildaniedomiesadeaunulutuudiasi
filuasu Sanadennuraiandou 14.71 + 3.91 lulasiuns
gthLLUUf\i"lamﬁﬁWumEJliJUN?hu%ﬁmLaﬁaﬂaﬂuﬂaﬂm-
i 11.01 + 2.71 lalasims (p=0.003) dmiuiladeides
Sdunsauny nuihifnasermuaanndouvesdeya
TiinagSuaunuanilddanoufinig (0=0.91)
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Table 2 Mean and standard deviation of trueness (um)

Model Scanner Scanning sequence Mean + SD
M1 TRI Q1 15.14 + 4.60
Q2 14.27 + 3.28
Q1+Q2 14.71 + 3.91*
D Q1 14.76 + 4.21
Q2 13.44 + 2.45
Q1+Q2 14.10 + 3.42
TRI+TD Q1 14.95 + 4.30
Q2 13.86 + 2.85
Q1+Q2 14.40 + 3.64
M2 TRI Q1 10.11 + 1.57
Q2 11.91 + 3.36
Q1+Q2 11.01 + 2.71%
D Q1 1597 + 4.84
Q2 1597 + 4.84
Q1+Q2 1597 +4.71
TRI+TD Q1 13.04 + 4.62
Q2 13.94 + 4.55
Q1+Q2 13.49 + 4.55
M1+M2 TRI Q1 12.62 + 4.23
Q2 13.09 + 3.45
Q1+Q2 12.86 + 3.81**
Q1 15.36 + 4.46
Q2 14.70 + 3.95
D Q1+Q2 15.03 + 4.17**
Q1 13.99 + 4.51
TRI+TD Q2 13.90 + 3.75
Q1+Q2 1394 + 4.12
nquiitinSoamnemensunsindeuruuaniiniinauuansesueedissyn1iaas
the same symbol indicates significant different
*p=0.002, ¥ p=0.013
ﬁl’li’l\?‘ﬁ 3 f)?i?mi')o“f?/;ﬂ'a’?llu‘lfiﬂﬁZJLL‘UUH?JI“VI’N”Z]ENH?57’/@?781]?7771/@5\7
Table 3 Three-way ANOVA test of trueness
Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 295.126a 7 42.161 2.904 0.01
Intercept 15555.648 1 15555.648 1071.573 0
Model 16.699 1 16.699 1.15 0.287
Type of scanners 94.721 1 94.721 6.525 0.013
Scanning sequence 0.185 1 0.185 0.013 0.91
Model * Type of scanners 154.985 1 154.985 10.676 0.002
Model * Scanning sequence 19.85 1 19.85 1.367 0.246
Type of scanners * Scanning sequence 6.356 1 6.356 0.438 0.51
Model * Type of scanners * Scanning sequence 2.329 1 2.329 0.16 0.69
Error 1045.199 72 14.517
Total 16895.973 80
Corrected Total 1340.325 79
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