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Effect of interproximal undercut on the dimensional accuracy of impression

Ju-Ri Lee, Seok-Gyu Kim*
Department of Prosthodontics, Samsung Medical Center, College of Medicine, Sungkyunkwan University, Seoul, Republic of Korea

Purpose: This study evaluated the effect of loss of interproximal papilla, creating an undercut, on the accuracy of impression materials. Materials and methods: Two
addition type silicone impression materials (Extrude® Wash, Imprint™ I Quick Step Light Body) and one alginate impression material (Cavex Impressional) were used to make
impressions of a maxillary master model simulating clinical conditions with or without interproximal papilla. Stone was poured in the impressions and working casts were
fabricated. A total of 6 groups with 6 working casts in each group were scanned using 3-dimensional optical scanner. The accuracy of the impressions was assessed by
measuring the dimensional changes (Al (%)) of 6 distances on working casts compared to a master model with a 3-dimensional digitizing and inspection software. The data
were analyzed by two-way ANOVA (P<.05). Results: Three of 6 distances showed statistically significant differences among the impression materials. Only 1 of 6 distances
in alginate impression showed a statistically significant difference between casts with and without interproximal papilla (P=.047). Conclusion: The presence of undercut due
to loss of interproximal papilla did not significantly influence the dimensional accuracy of addition type silicone and alginate impression materials. (J Korean Acad

Prosthodont 2015;53:330-6)
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Fig. 1. Six distances (mm) for measurement of the master model on the 3D dig-
itizing & inspection software. (A) interabutment distance between points on
mesial line angle of right second premolar and distal line angle of right second molar,
(B) interabutment distance between points on distal line angle of right second pre-
molar and mesial line angle of right second molar, (C) distance between right canine
cusp tip and point on distal line angle of right second molar, (D) distance between
left canine cusp tip and point on distal line angle of right second molar, (E)
intercanine distance between right and left canine cups tips, (F) intermolar distance
between points on distal line angles of right and left second molars).
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Table 1. Impression material used in this study

Group Brand Chemical type Viscosity/Type Batch No. Manufacturer
EXT Extrude® Wash Polyvinyl siloxane Type 3 Low-Light Body 0-1344 KERR Corporation, Romulus, MI, USA
IMP Imprint™ IT Quick Step Polyvinyl siloxane Type 3 Low-Light Body N210767 3M ESPE, St. Paul, MN, USA
ALG Cavex Impressional Irreversible Hydrocolloid 90205 CAVEX Holland B.V., Haarlem,
(normal set) (alginate) Netherlands
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Fig. 2. ATOS III Triple Scan, GOM mbH, Braunschweig, Germany.
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S kA 338t A7) 4(ATOS I Triple Scan (8,000,000 pixels),
GOM mbH, Braunschweig, Germany) 2 71 5}o] 2kt A4S A
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Fig. 3. An image of two superimposed models on the ATOS Professional 3D dig-
itizing & inspection software.
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Fig. 4. Means of distortion Al (%) on each group.
1: Model with no undercut, 2: Model with undercut, EXT: Extrude® Wash,
IMP: Imprint™ II Quick Step light body, ALG: Cavex Impressional (normal set).

Table 2. Means and standard deviations of distortion (I1 - Io) on each group (Unit: mm)

A B C D E F
Gz n=6 n=6 n=6 n=6 n=6 n=6
1 EXT 0.042 + 0.010 0.022 + 0.004 0.071 £ 0.011 0.102 + 0.013 0.057 + 0.007 0.094 + 0.012
IMP 0.050 + 0.017 0.012 £ 0.006 0.075 £+ 0.017 0.110 + 0.019 0.061 + 0.010 0.103 £ 0.020
ALG 0.032 + 0.019 0.038 + 0.020 0.108 £ 0.023 0.116 + 0.028 0.027 + 0.023 0.096 + 0.018
2 EXT 0.044 + 0.010 0.024 + 0.008 0.071 £ 0.008 0.105 + 0.013 0.052 + 0.010 0.106 + 0.015
IMP 0.043 + 0.008 0.021 £ 0.006 0.075 £ 0.011 0.110 + 0.014 0.057 £ 0.006 0.110 £ 0.020
ALG 0.027 + 0.010 0.041 £ 0.022 0.094 + 0.010 0.130 + 0.016 0.061 £+ 0.031 0.100 £ 0.049

1: Model with no undercut, 2: Model with undercut, EXT: Extrude®Wash, IMP: Imprint™ II Quick Step light body, ALG: Cavex Impressional (normal set).
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