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Accuracy of computer aided rapid prototyping model(CARP model) compared with
real donor tooth in autogenous tooth transplantation.
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Objective : The purpose of this study was to evaluate the dimensional errors between real tooth, 3D CT image and CARP
model.

Materials and Methods : Two maxilla and two mandible block bones with intact teeth were taken from two cadavers. Computed
tomography was taken either in dry state and in wet state. After then, all teeth were extracted and the dimensions of the real teeth
were measured using a digital caliper at mesio-distal and bucco-lingual width both in crown and cervical portion. 3D CT image
was generated using the V-works 4.0™ (Cybermed Inc., Seoul, Korea) software. Twelve teeth were randomly selected for CARP
model fabrication. All the measurements of 3D CT images and CARP models were made in the same manner of the real tooth
group. Dimensional errors between real tooth, 3D CT image model and CARP model was calculated.

Results : 1) Average of absolute error was 0.199 mm between real teeth and 3D CT image model, 0.169 mm between 3D CT
image model and CARP model and 0.291 mm between real teeth and CARP model , respectively. 2) Average size of 3D CT image
was smaller than real teeth by 0.149 mm and that of CARP model was smaller than 3D CT image model by 0.067mm. Conclusion
: Within the scope of this study, CARP model with the 0.291 mm average of absolute error can aid to enhance the success rate of
autogenous tooth transplantation due to the increased accuracy of recipient bone and donor tooth.

Keyword : Absolute error, Autotransplantation, Donor tooth, Rapid prototyping, Recipient bone site preparation, 3D CT
image model
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Lee 5972 o] EAAL Hs 72 Computer
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Table 1. Distribution of used teeth in making 3D CT image

Maxilla 1 Maxilla 2 Mandible 1 Mandble 2 Total

Anterior Tooth 6 5 6 5 22
Premolar 4 3 4 4 15
Molar 4 3 6 3 16
Total 14 11 16 12 53
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1) Maximum mesio-distal width in crown
portion : Distance between mesial and distal
height of contour

2) Maximum bucco-lingual( =labio-palatal)
width in crown portion : Distance between

( =labial)

height of contour

buccal and lingual( =palatal)

3) Maximum mesio-distal width in cervical
portion

4) Maximum bucco-lingual( =labio-palatal)

width in cervical portion
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CT ©2x9 F4 A5=S MUE AFHE
7 3 V-works 4.0™ (Cybermed Inc., Seoul,
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2+ 9ARE (3D CT image model) 2 A4 3}
+ Z9(segmentation procedure) S 33} Th 3
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value) = CybermedAte] ZAW=Z 100002 AHA
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(Figure 13} 2).

Figure 1. Measuring with V-works™ program
(mesio-distal width in crown and cervical
portion)

Figure 2. Measuring with V-works™ program
(bucco-lingual width in crown and cervical
portion)
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Figure 3. Plane parallel to long axis of tooth and
distance from mesial height of contour of
#11
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¢ Table 2. Average of absolute difference between real tooth

and 3D CT image model (n=53) (mm)

Crown Cervical Wet ~ Dry  Maxila Mandble Total

| Absolute Average |0.199 0.193 0.181 0217 0.181
¢ Standard Deviation |0.112 0122 0.104

0216 0.19
0125 0107 0122 0.116

Table 3. Average of absolute difference between real tooth
and CARP model (n=12) (mm)

Crown Cervical ~ Wet Dry  Maxilla Mandible Total

Absolute Average |0.263 0318 0298 0283 0327 025 0.291
Standard Deviation | 0.263 0309 0295 0282 035 0.194 0.287
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Figure 4. Error distribution between real tooth and 3D CT image model
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Figure 5. Error distribution between 3D CT image model and CARP model
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Figure 6. Error distribution between real tooth and CARP model
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