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Evaluation of the dimensional change of 3D-printed complete denture

after post-curing
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Purpose: The purpose of this study was to assess the dimensional change of 3D-printed dentures after post-curing.
Materials and Methods: The upper and lower dentures were designed in Exocad DentalCAD software and exported as STL files.
The upper and lower dentures were printed from 10 STL files using a DLP-type dental 3D printer. The printed upper and lower
dentures were cleaned, and a scan file was created using a model scanner before and after post-curing. The dimensional change
was evaluated by superimposing the scanned denture files before and after post-curing and measuring the distance between
measurement points on the denture. SPSS was used for statistics, and the level of significance was 5%. Results: The maxillary
denture reduced in size during post-curing, with the most notable color change occurring in the posterior palatal region. The
reduction in anteroposterior maxillary denture length (A-D, A-E, A-F), as well as the distance between the first molars on both sides
(B-C), was statistically significant. After post-curing, the mandibular denture showed more noticeable color change in the posteriorly
buccal and lingual region. The decrease of length on the posterior (A-M, A-D, A-E, A-L, A-H, A-l, H-1) and lingual (J-K, L-M) sides of
the denture were statistically significant. Conclusion: There was significant dimensional change in both the length and width of the
3D-printed maxillary and mandibular dentures after post-curing in this experiment. Consequently, it is seemed necessary to develop
post-curing techniques and materials that reduce such denture deformation. (J Dent Rehabil Appl Sci 2022;38(4):233-41)
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Fig. 1. STL file of complete denture and measurement points. (A) Upper denture, (B) Lower dentue.
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Fig. 3. Distance between measurement points of complete denture. (A) Length measurement of upper denture, (B) Width
measurement of upper denture, (C) Length measurement of lower denture, (D) Width measurement of lower denture.
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Fig. 4. Color map shows the dimensional change after post-curing. (A) Upper denture, (B) Lower denture.

Table 1. Mean value of lengths measured in maxillary denture

(+ SD)

Before post-curing

After post-curing

After - Before

Length of Maxillary CD
A-B 38.357" £ 0.0365
A-C 38.490" + 0.0362
A-D 57.546" £ 0.0369
A-E 55.581" £ 0.0431
A-F 57.041" £ 0.0536

38.318" + 0.0464
38.433" + 0.0413
57.410" + 0.0913
55.455" + 0.0911
56.945" + 0.0899

-0.039
-0.057
-0.136
-0.126
-0.096

The different small superscripts present significant difference between before and after post-curing in each measuring point (Wilcoxon’s signed

ranks test, P < 0.05).

CD: complete denture. *-” means reduction of length and width after post-curing,
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(+ SD)

Table 2. Mean value of widths measured in maxillary denture

Before post-curing

After post-curing After - Before

Width of Maxillary CD
B-C
D-F
G-H
Lj

54.635" + 0.0692
53.526" + 0.0484
54.492" + 0.0885
63.763" £ 0.0581

54.504" + 0.0970 -0.131
53.452" + 0.0898 -0.074
54.462" + 0.0945 -0.030
63.710" + 0.0680 -0.053

The different small superscripts present significant difference between before and after post-curing in each measuring point (Wilcoxon’s signed
p pts p g p g g p oS

ranks test, P < 0.05).

CD: complete denture. *-” means reduction of length and width after post-curing.

Table 3. Mean value of lengths measured in mandibular denture

(£ SD)

Before post-curing

After post-curing After - Before

Length of Mandibular CD

A-B
A-C
A-D
A-E
A-H
A-1
A-L
A-M

45.756" £ 0.0360
51.107° £ 0.0772
54.977° £ 0.0474
55.260" £ 0.0414
52.170" £ 0.0675
52.097" £ 0.0865
51.480" £ 0.1014
51.419" £ 0.0784

45.718" + 0.0510 -0.038
51.193* + 0.0875 0.086
54.807" + 0.0589 -0.170
55.145" + 0.0502 -0.115
52.104" £ 0.1279 -0.066
52.085" + 0.0887 -0.012
51.402" + 0.0960 -0.078
51.208" + 0.3215 -0.211

The different small superscripts present significant difference between before and after post-curing in each measuring point (Wilcoxon’s signed

ranks test, P < 0.05).

CD: complete denture. > means reduction of length and width after post-curing.

Table 4. Mean value of widths measured in mandibular denture

(£ SD)

Before post-curing

After post-curing After - Before

Width of Mandibular CD
B-C
D-E
F-G
H-1
J-K
IL-M

45.756" £ 0.0360
51.107* + 0.0772
55.288" £ 0.1048
67.174" £ 0.0495
18.331" + 0.0547
26.707° £ 0.0766

45.718" + 0.0509 -0.038
51.193" + 0.0875 0.086
55.313" + 0.0732 0.025
67.283" + 0.1144 0.109
18.451° + 0.0354 0.120
27.071" + 0.3121 0.364

The different small superscripts present significant difference between before and after post-curing in each measuring point (Wilcoxon’s signed

ranks test, P < 0.05).

CD: complete denture. *-” means reduction of length and width after post-curing,
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