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Usage accuracy of the Newly Developed 3D-printed Intraoral Surveyor:

An In Vivo Study
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Abstract

The objective of this study was to evaluate the in vivo accuracy of a newly developed 3D-printed intraoral
surveyor, initially proposed by Doungtraiphop et al. The surveyor had been modified to enhance its functionality.
For each of the three subjects, a set of upper and lower study models was created. A prosthodontist was asked to
use a Ney surveyor to draw survey lines (Sr) on designated teeth in each model at a predetermined path. All models
were digitally scanned to serve as reference files. Three prosthodontic graduate students then used the intraoral
surveyor to draw survey lines (Si) on the assigned tooth surfaces along the same path for each subject. Both arches
were scanned with an intraoral scanner immediately after each student’s surveying procedure, and the teeth were
cleaned with pumice before another operator conducted the next surveying procedure. Each digitally scanned file
was superimposed onto its corresponding reference file in the same position. Images of the studied surfaces were

captured to evaluate the agreement between Si and Sr lines on each assigned tooth surface. The study found
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that ill-defined Si lines appeared on 3.01 percent of the studied tooth surfaces, while complete overlapping of Si

and Sr lines was observed on 80.56 percent of the surfaces. The agreement between Si and Sr lines was excellent,

with an intraclass correlation coefficient of 0.949. Within the study’s limitations, it was concluded that the newly

developed intraoral surveyor was highly accurate in creating survey lines intra-orally, providing similar results to

those of a conventional surveyor.
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Table 2 Intraclass correlation coefficient (ICC) of Si and Sr lines and number of surfaces with ill-defined Si lines

Categories Number of Number of ICC (95% CI) IU-defined line
surfaces measurements (%)
Arches Ui a8 144 0.922 (0.878-0.948) 2.78
Li 45 135 0.952 (0.893-0.974) 3.70
Up 45 135 0.983 (0.954-0.992) 0.74
Lp 42 126 0.938 (0.898-0.961) 10.32
Um 54 162 0.909 (0.832-0.945) 0
Lm 54 162 0.969 (0.935-0.982) 1.85
Type of arches Upper 147 441 0.944 (0.906-0.964) 1.13
Lower 141 423 0.959 (0.926-0.975) 4.96
Tray position Incisal region 93 279 0.936 (0.894-0.958) 3.23
Canine-Premolar region 87 261 0.968 (0.942-0.981) 5.36
Molar region 108 324 0.947 (0.902-0.968) 0.93
Operator 1 96 288 0.960 (0.916-0.977) 3.47
2 96 288 0.955 (0.923-0.971) 2.78
3 96 288 0.939 (0.901-0.960) 2.78
Overall 288 864 0.949 (0.907-0.968) 3.01

Average measures, two-way mixed effects model, absolute agreement

ICC = intraclass correlation coefficient, Cl = confidential interval, p-value < 0.01

U and L indicated upper, lower arch

i, p, m indicated locations of positioning tray on incisal, canine-premolar and molar region, respectively
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