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The Accuracy of Indirect Measuring Method
on Dental Digital Models
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Abstract

Objective: Comparing the accuracy of the
indirect measuring method on dental digital model
by computer software with the direct measuring on
plaster model by digital caliper.

Materials and methods: Thirty standardized
plaster models were fabricated and scanned for 3D
digital models by 3Shape D810TM laser scanner. Six
horizontal distances (X1, X2, X3, X4, Z1 and Z2)
and four vertical distances (Y1, Y2, Y3 and Y4) on
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digital and plaster models were measured by
computer based and directed hand-held caliper
measurements method, respectively. The intra and
inter reliability of the examiners were assessed by
Pearson’s correlation test (r>0.7). The accuracy of
the direct and indirect measurements was tested by
student’s T-test (OL=0.05).

Results: The X1 distance showed no statistically
significant (p=0.32) while the remaining (X2, X3,
X4,71,72,Y1,Y2, Y3 and Y4) were significantly
different (0L<0.05).

Conclusion: The measurement on digital model
by indirect method results in statistical difference,
but it is in the range of clinically accepted compared
to the direct measurement by digital caliper which

classified as a gold standard.

Keywords: indirect measuring method, 3D digital

dental model, accuracy
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Table 1 Mean and standard deviation (SD) of the plaster model group

Measuring distance on plaster model group (mm)
X1 X2 X3 X4 Y1 Y2 Y3 Y4 Z1 72
MEAN | 26.7253 | 40.4393 | 20.7997 | 20.7347 | 8.0500 8.0273 7.9630 7.9357 | 38.4353 | 39.3720
SD 0.08439 | 0.08917 | 0.07748 | 0.06962 | 0.02228 | 0.02504 | 0.02351 | 0.02487 | 0.07709 | 0.09711
915797 2 AuRcy uam’auzﬁmwummgm (SD) Y8INguUUUUTIA0IATNOA
Table 2 Mean and standard deviation (SD) of the digital model group
Measuring distance on digital model group (mm)
X1 X2 X3 X4 Y1 Y2 Y3 Y4 Z1 Z2
MEAN | 26.7580 | 40.5257 | 20.8757 | 20.8087 | 7.7487 7.8047 7.6280 7.6447 | 38.5677 | 39.4873
SD 0.15727 | 0.15952 | 0.13281 | 0.13818 | 0.05637 | 0.05022 | 0.07112 | 0.05667 | 0.14545 | 0.18719
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Table 3  Results of two-tailed independent sample t-test (0.=.05)

Measur- Group Mean Sig. 95% Confidence
disitl;gnce N Plaster casts Digital model Digﬁ:ﬁ;lce (2-tailed) In(t;;;t\::.le(:li;:he
Means SD Means SD Lower Upper
X1 30 | 26.7253 | 0.08439 | 26.7580 | 0.15727 -.03267 320 -.0979 .0325
X2 30 | 40.4393 | 0.08917 | 40.5257 | 0.15952 -.08633 .012%* -.1531 -.0195
X3 30 | 20.7997 | 0.07748 | 20.8757 | 0.13281 -.07600 .009* -.1322 -.0198
X4 30 | 20.7347 | 0.06962 | 20.8087 | 0.13818 -.07400 011%* -.1305 -.0174
Yl 30 8.0500 | 0.02228 | 7.7487 0.05637 30133 .000* 2792 3235
Y2 30 8.0273 0.02504 | 7.8047 0.05022 22267 .000%* 2022 .2432
Y3 30 7.9630 | 0.02351 7.6280 0.07112 .33500 .000* 3076 3624
Y4 30 7.9357 0.02487 | 7.6447 0.05667 29100 .000%* 2684 3136
Z1 30 | 38.4353 | 0.07709 | 38.5677 | 0.14545 -.13233 .000%* -.1925 -.0722
z2 30 | 39.3720 | 0.09711 | 39.4873 | 0.18719 -.11533 .004* -.1924 -.0383
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Figure 4 A: the determination of reference points for

vertical distance measurement on digital model.
B: the vertical measurement on plaster model

by vernier caliper.
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