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Effect of repeated learning for two dental CAD software programs
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Purpose: The purpose of this study is to assess the relationship between the time spent designing custom abutments and repeated
learning using dental implant computer aided design (CAD) software. Materials and Methods: The design of customized abutments
was performed four stages using the 3DS CAD software and the EXO CAD software, and measured repeatedly three times by each
stage. Learning effect by repetition was presented with the learning curve, and the significance of the reduction in the total time and
the time at each stage spent on designing was evaluated using the Friedman test and the Wilcoxon signed rank test. The difference
in the design time between groups was analyzed using the repeated measure two-way ANOVA. Statistical analysis was performed
using the SPSS statistics software (P < 0.05). Results: Repeated learning of the customized abutment design displayed a significant
difference according to the number of repetition and the stage (P < 0.001). The difference in the time spent designing was found
to be significant (P < 0.001), and that between the CAD software programs was also significant (P = 0.006). Conclusion: Repeated
learning of CAD software shortened the time spent designing. While less design time on average was spent with the 3DS CAD than
with the EXO CAD, the EXO CAD showed better results in terms of learning rate according to learning effect. (J Dent Rehabil Appl Sci
2017;33(2):88-96)
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Fig. 1. Graphical illustration of a learning curve with
three portion.
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Fig. 3. Dental CAD software in this study. (A) EXO CAD, (B) 3DS CAD.

Table 1. Design conditions of customized abutment

3DSystem CAD EXO CAD
Scan Body DIO-EX-R (MA.E.R41.H) GEO_EXR (Osstem_US_R) implant
Abutment angle 4°

Margin line

Equigingival margin
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Fig. 4. Learning curve of mean working time for 1 to 3
times of abutment design repeatedly.
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Table 2. Comparison of mean working time for 1 to 3 times of abutment design repeatedly (unit: second, n = 48)

1 to 3 times P value
Group
Mean (Standard deviation) Time
1 163.66" (47.56)
Number of Trial 2 138.39" (40.81) < 0.001*

3 116.26° (27.08)

* Statistically significant by Friedman test; Different letters indicate significant differences at P < 0.05.
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Table 3. Comparison of mean working time for step-by-step working time of abutment design (unit: second, n = 48)

1 Step 2 Step 3 Step 4 Step
Group
Mean (Standard deviation)
1 29.21 (5.83) 12.30 (7.34) 79.22 (29.61) 25.02 (6.78)
Number of Trial 2 24.37 (4.58) 8.12 (3.11) 74.58 (34.53) 18.71 (5.30)
3 23.54 (4.09) 7.53 (2.94) 59.25 (22.13) 17.90 (3.92)
P-value Time < 0.001* < 0.001* 0.001* < 0.001*

* Statistically significant by Friedman test (P < 0.05).

Table 4. Comparison of mean working time for EXO and 3DSystem (unit: second, n = 24)

3DSystem EXO
Group
Mean (Standard deviation) Mean (Standard deviation)
1 145.80" (42.84) 181.53" (46.05)
Number of Trial 2 125.84° (40.10) 150.94* (38.30)
3 108.22° (27.21) 124.30" (24.96)
Time < 0.001* < 0.001*
Time < 0.001**
P value
Group 0.006**
Time X Group 0.178**
Learning rate (%o) 86.15 82.74

* Statistically significant by Friedman test (P < 0.05); ** Repeated measure two-way ANOVA (P < 0.05).

Different letters indicate significant differences at P < 0.05.
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Fig. 5. Learning curve of mean working time for EXO
and 3DSystem.
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