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ABSTRAC T

Comparison of accuracy of two indirect bonding methods using a jig fabricated from
digital setup model

Jong-Hyeon Lee, Dong-Song Choi, Insan Jang, Bong-Kuen Cha

Department of Orthodontics, College of Dentistry, Gangneung-Wonju National University

Aim: To evaluate the accuracy of indirect bonding using a jig fabricated from the digital setup model.

Materials and Methods: Total 120 bracket jigs for the maxillary teeth were fabricated using computer-aided design and
manufacturing (CAD/CAM) from 10 maxillary digital setup models. Brackets were bonded using the jigs on five models
(Group 1), and using the jigs and additional vacuum tray on five models (Group 2). The models were scanned again and
superimposed with each initial digital models for evaluation of bonding accuracy.

Results: Indirect bonding using CAD/CAM jigs showed the average bonding error of + 0.1 mm at linear measurement
and + 2.0°at angular measurement except labio-lingual inclination (3.36°) at the premolar of Group 1. The bonding accuracy
were not statistically different between both groups.

Conclusions: CAD/CAM jigs can transfer the bracket to the desired position regardless of whether additional vacuum
tray is used or not, and this indirect bonding system provides clinically acceptable accuracy.
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Fig. 1. Fabrication of transfer jig for indirect bonding.
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Fig. 2. Schematic diagram on fabrication of jig and vacuum tray and evaluation of bonding accuracy.
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Fig. 3. Vacuum tray for indirect bonding.
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Fig. 5. Reference points for evaluation of the bracket position. Point 1, the mesio—gingival point of bracket tube
base; Point 2, the mesio—occlusal point of the bracket or tube base: Point 3, the disto—occlusal point of
the bracket or tube base; Point 4, the midpoint of the Point 1 and Point 3.
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Fig. 6. Measurements of angular differences of the bracket position between the B-model (red line) and P-
model (yellow ling). A. Rotation; B. Bucco-lingual inclination; C. Mesio—distal angulation.
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Table 1. Linear and angular bonding errors and differences between Group 1 and Group 2 :'-;
Group 1 ig) Group 2 (Jig and vacuum tray) Mann-Whitney i—_ﬁ
Tooth Measurements Mean SD Median Min Max Mean SD Median Min  Max  P-value Sig. (@
Incisors ?gtf_ﬁ
Anteroposterior (mm) 014 009 015 -002 026 011 010 014 -008 020 0989 ns :lg
Lateral (mm) -006 009 -004 -030 004 -006 020 -0.04 -055 019 0883 ns ﬁ
Vertical (mm) 001 007 003 -011 009 006 012 002 -002 040 0242 ns %
Mesiodistal angulation (deg) -0.47 164 -034 -331 286 -1.03 148 -068 -397 092 0495 ns g
Labiolingual inclination (deg) -1.11 233 -151 -4.08 28 -0.72 112 -073 -300 103 0478 ns (J)?E
Rotation (deg) =146 152 -102 -528 -0.18 -153 050 -142 -244 -093 0414 ns E
Canine z%
Anteroposterior (mm) -0.04 005 -005 -0.13 004 002 011 000 -012 020 0280 ns %
Lateral (mm) 001 008 000 -0.11 021 -0.03 007 -003 -0.14 012 0218 ns
Vertical (mm) -007 012 -009 -028 0.11 001 006 001 -010 012 0052 ns
Mesiodistal angulation (deg)  0.10 2.07 0.08 -2.31 368 -058 2.03 -083 -423 262 0579 ns
Labiolingual inclination (deg)  0.08 235 039 -599 220 099 166 109 -146 387 0579 ns
Rotation (deg) 136 1.94 193 -243 402 039 140 040 -1.88 279 0247 ns
Premolar
Anteroposterior (mm) 002 009 002 -016 014 -006 0.10 -0.07 -0.21 0.07 0678 ns
Lateral (mm) -0.10 0.08 -0.08 -021 001 000 022 005 -052 020 0.149 ns
Vertical (mm) 007 021 006 -035 048 -007 015 -0.05 -034 011 0478 ns
Mesiodistal angulation (deg) -0.10 054 -0.02 -127 062 -0.09 084 016 -140 103 0327 ns
Labiolingual inclination (deg) 3.36 2.86 284 017 785 078 384 163 -8.12 569 0414  ns
Rotation (deg) 001 081 -004 -105 132 066 115 058 -068 28 0478 ns
Molar
Anteroposterior (mm) -0.06 0.07 -006 -0.18 005 -008 0.12 -005 -031 006  1.000 ns
Lateral (mm) 000 008 -001 -013 012 -001 017 007 -041 016 0579 ns
Vertical (mm) 000 005 000 -010 009 002 017 002 -024 034 079 ns
Mesiodistal angulation (deg) -0.56 1.15 -042 -239 154 -0.03 091 -020 -135 166 0218 ns
Labiolingual inclination (deg)  1.03 1.18 1.14 -0.82 278 016 130 048 -216 169 0280 ns
Rotation (deg) 012 083 -006 -094 158 -033 065 -028 -163 049 0393 ns
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