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Abstract

Intraoral devices used to evaluate tooth contour while making tooth alteration for removable partial denture
components are lacking. Thus, the new intra-oral surveyor has been developed with the aid of 3D printing technology.
The aim of this study was to compare the survey lines obtained from the newly developed intra-oral surveyor with a
conventional surveyor. Ten graduate prosthodontic students were instructed to use the newly developed intra-oral

surveyor to draw survey lines (Sn) on assigned abutment teeth following a previously determined surveying path. Each
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student had to survey 4 different models which were mounted in a phantom head in pair, using a blue pencil-lead.
Subsequently, each model was removed from the phantom head and was surveyed by a prosthodontist using a
conventional surveyor (Ney) in the same surveying path, using a red pencil-lead to create reference survey lines
(Sr). A total of 40 models with doubled survey lines (Sn and Sr) were scanned by a 3D model scanner, after which a
series of 2D pictures of each studied tooth surface were captured. Each picture was examined for (1) the overlapping
amount of Sn and Sr lines and (2) the vertical distances between reference points on an occlusal edge and Sn and
Sr lines on each studied surface, using Image J software. Intraclass correlation coefficient for the vertical distances
was estimated to assess an accuracy and an agreement measurement of the two survey lines. Complete overlapping
of Sn and Sr lines was found in 93 percent of studied tooth surfaces (354 out of 380 surfaces). Agreement between
Sn and Sr lines was excellent, with the intraclass correlation coefficient equaled to 0.997. Within the limitations
of this study, it can be concluded that the newly developed intra-oral surveyor was highly accurate and provided

similar survey lines when compared with a conventional surveyor.
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Figure 1 Main components of the newly developed intra-oral surveyor
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Table 1 Teeth and studlied surfaces in the study models

Study model Kennedy Classification

Teeth (Studied surfaces)

Total number of surfaces

A Kennedy Class Il modification 2 15(B, L, D), 24(B, L, M), 25(B, L, D),27(B, L, M, D) 13
B Kennedy Class Il modification 2 33(B, D), 35(B, L, M, D), 37(B, L, M, D) 10
C Kennedy Class Il modification 1 13(B, D), 17(B, L, M, D) 6
D Kennedy Class Il modification 1 33(B, D), 44(B, L, D), 47(B, L, M, D) 9

B, L, M, D indicated buccal, lingual, mesial and distal surface, respectively
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Figure 3 Showing method to transfer the path of insertion from
a conventional dental surveyor. (a) The positioning tray
was attached to a vertical arm of a dental surveyor,
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Table 2 Number of surfaces with complete and incomplete overlapping of Sn and Sr survey lines in the study models

Incomplete survey lines overlapping (surfaces)

Study Complete survey Buccal Lingual Proximal Total
Model  lines overlapping Above Below Above Below Above Below
m md d m md d m md d m mid d mid mid
A 113 3 1 3 il 3 2 1 130
B 93 1 1 2 1 2 100
@ 60 60
D 88 2 90
total 354 5 1 a4 1 6 3 2 2 2 380
Above, Below indicated the position of Sn as related to Sr line, towards occlusal surfaces.
m, mid, d indicated the location on each surface where m= mesial 1/3, mid= middle 1/3, and d= distal 1/3
A159971 3 UONUTIAIINBTINIUF A TN YEUEN1ITOUTUYOUGUAITID Sn Uaw SreIuEIFIARIUTAZAY
Table 3 Number of surfaces with complete and incomplete overlapping of Sn and Sr survey lines by individual subject
Incomplete survey lines overlapping (surfaces)
Study Complete survey Buccal Lingual Proximal ot
Model lines overlapping Above Below Above Below Above Below
m md d m md d m md d m mid d mid mid
1 35 2 1 38
2 34 1 1 1 1 38
3 35 1 1 1 38
4 34 1 1 1 1 38
5 36 1 1 38
6 33 1 1 2 1 38
7 35 1 1 1 38
8 36 1 1 38
9 38 38
10 38 38
total 354 5 1 4 1 6 3 2 2 2 380

Above, Below indicated the position of Sn as related to Sr line, towards occlusal surfaces
m, mid, d indicated the location on each surface where m= mesial 1/3, mid= middle 1/3, and d= distal 1/3
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Table 4 Intraclass correlation coefficient (ICC) of survey line locations obtained from the newly developed intra-oral surveyor and a

convention dental surveyor, categorized by model type, arch type, tray position, and subjects

Categories Number of surfaces  Number of measurements ICC 95% ClI p-value
Model A 130 290 0.989 0.984-0.992 < 0.001
B 100 190 0.999 0.999-0.999 < 0.001
C 60 110 1.000 N/A < 0.001
D 90 180 0.998 0.998-0.999 < 0.001
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Table 4 Intraclass correlation coefficient (ICC) of survey line locations obtained from the newly developed intra-oral surveyor and a

convention dental surveyor, categorized by model type, arch type, tray position, and subjects

Categories Number of surfaces ~ Number of measurements ICC 95% ClI p-value
Type of arches Upper 190 400 0.995 0.994-0.996 < 0.001
Lower 190 370 0.999 0.999-0.999 < 0.001

Tray position Front 230 4380 0.996 0.995-0.997 < 0.001
Back 150 290 0.999 0.999-0.999 < 0.001

Subject 1 38 7 0.998 0.997-0.999 < 0.001
2 38 7 0.996 0.994-0.997 < 0.001

3 38 4 0.997 0.995-0.998 < 0.001

q 38 4 0.996 0.993-0.997 < 0.001

5 38 4 0.996 0.994-0.998 < 0.001

6 38 7 0.993 0.989-0.996 < 0.001

7 38 7 0.999 0.998-0.999 < 0.001

8 38 7 0.999 0.998-0.999 < 0.001

9 38 T 0.999 0.999-0.999 < 0.001

10 38 77 1.000 N/A < 0.001

Overall 380 770 0.997 0.997-0.998 < 0.001

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

ICC = intraclass correlation coefficient, Cl = confidential interval

Front, Back indicated locations of the positioning tray on anterior and posterior teeth, respectively
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