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Preliminary study on three digital analysis methods for analyzing the distribution and
area of occlusal contacts
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ABSTRACT Objective: To analyze the distribution and area of occlusal contacts of clinical dental model
using three kinds of digital analysis methods to compare the results of these methods and traditional oc—
clusal analysis method and to further analyze the characteristics of each digital analysis method. Me—
thods: A set of plaster models of normal subjects was selected. The models were scanned by lab scanner
3shape E4 and the files were exported in a stereolithography file format. In 3D analysis software Geomagic
Studio 2013 and Geomagic Qualify 2013  the corresponding results of 3D occlusal contact distribution and
occlusal contact area were obtained through three digital analysis methods “3D color difference map
method”  “point cloud analysis method” and “virtual articulating paper method”. The occlusal contact
distribution and occlusal contact area were also obtained by two traditional occlusal analysis methods:

“silicone interocclusal recording material method” and “scanned articulating paper mark method ”. A
threshold of 100 pwm was used to analyze the occlusal contacts and 100 pwm was also the thickness of arti—
culating paper used in this study. The results of these five different occlusal analysis methods were evalu—
ated qualitatively and quantitatively. Results: The results of 3D occlusal contact distribution obtained by
the above five methods were basically consistent. The total occlusal contact area obtained by 3D color
difference map method point cloud analysis method virtual articulating paper method silicone interoc—
clusal recording material method and scanned articulating paper mark method were 133. 10 mm® 142. 08
mm’ 128.95 mm® 163.31 mm’ and 100.55 mm”’ respectively. There was litile difference between the
results of three digital analysis methods. The results of occlusal contact area obtained by the digital
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methods and the traditional methods were different. Conclusion: The three digital analysis methods can
provide reliable and accurate analysis results of occlusal contact distribution and occlusal contact area of
dental model. The results obtained by these methods can serve as references for the digital occlusal sur—
face design of dental prosthesis and clinical occlusal analysis.

KEY WORDS Bite force; Dental models; Dental occlusion; Imaging three-dimensional
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6 (A) . (B) . (C) (D)

Figure 6 The mandibular model combined with ball markers and silicone interocclusal recording material ( A)
the result of superimposition ( B)  analyzing the thickness of silicone material ( C) and occlusal contact distribution ( D)

7 (A) (B)

Figure 7 The result of scanning the articulating paper marks ( A) and occlusal contact distribution ( B)

A 3D color difference map method; B point cloud analysis method; C virtual articulating paper method; D silicone interocclusal recording material
method; E articulating paper mark scanning method.
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Figure 8 The occlusal contact distribution obtained by five methods
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Table 1

1

Comparation of the occlusal contact area obtained by five methods

/mm?

Digital occlusal analysis methods

Traditional occlusal analysis methods

Ttems

3D color difference Point cloud analy— Virtual articulating  Silicone interocclusal re— Articulating paper mark

map method sis method paper method cording material method ~scanning method
Occlusal contact area of anterior region 11.06 16.49 14.69 25.26 12.78
Occlusal contact area of posterior region 122.04 125.59 114.26 138.04 87.77
Occlusal contact area of left side 78.76 87.47 77.22 97.49 60.31
Occlusal contact area of right side 54.34 54.61 51.72 65.82 40.24
Total occlusal contact area 133.10 142.08 128.95 163.31 100.55
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