Korean Dental Association

Unzt

#

El
Jm

N2

0 :2016. 6. 13 A 1 2016. 6. 16 A $ 2016. 6. 17

ABSTRACT eSS SO SO E OO SO OO OO PO OO TP TSP TP

Digital fabrication and application of clear aligner after alignment with NiTi archwires

Department of Orthodontics, School of Dentistry, Chosun University
Sung-Hoon Lim

There are interferences between the teeth to be moved and the clear aligner made from setup. These interferences generate
forces which move teeth to the desired position. However, these can cause incomplete tooth capture of clear aligner. When these
interferences exceed the acceptable deformation of aligner, unwanted intrusion of teeth to be moved occurs. When correction of
rotation or tipping of teeth is attempted, intrusion prevails before rotation or tipping. However, clear aligner can induce
labiolingual tipping or intrusion easily. To achieve preliminary alignment including control of rotation and tipping, NiTi archwires
with fixed appliance can be used first, and then clear aligner can be used for finishing in mild Class I maloccusion cases. For this
purpose, clear aligner can be made using a digital setup and 3D printing. To move teeth using a clear aligner, tooth capture is
critical. To improve tooth capture of clear aligners, slingshot or vertical elastics can be used. These were discussed with
illustrations.
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Change Origo 11

Fig. 1. Alignment of the digital model. A, Preliminary alignment of the occlusal plane of the mandibular model. B, Alignment of the
orientation of the model. Origo is a Latin term meaning origin (coordinate).

Fig. 2. Tooth segmentation. A, By selecting four points along the gingival margin of each tooth, preliminary tooth segmentation is done. B,
Crown cutting line (gingival margin) is reviewed and adjusted after preliminary tooth segmentations are completed.
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Fig. 3. Orientation of the long axis of each tooth. A, Adjustment of long axis of individual tooth. B, Arrows indicate rotation of teeth. These
arrows should reflect pretreatment rotation of teeth.

Fig. 4. Digital setup. A, A tooth is moved using a 3D transform widget along the axis determined in the previous stage of tooth axis
orientation (Fig. 3). B, Various attachments can be placed anywhere on the crown.
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Fig. 5. Sequencing aligner stages. The amount of tooth movement between aligner stages can be limited in the tip, rotation, and torque,
and also in the bucco-lingual, mesio-distal, and extrusion-intrusion movements. By adjusting these variables, number of aligners

are determined.

Fig. 6. Cut and close. Base of the setup model is cut flat (A) and the open bottom is sealed to make a watertight mesh model (B).
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Flowable resin application
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(4) TemplateE X Fof A2Foto] F53HFig. 8B).
Copyplast®= AU polyethylene A A=
composite resin} 3}EHH o2 AglslR| oo
B 5 @A AAL o

Fig. 8. Forming composite attachments using template and flowable resin. A, Flowable resin is filled in the recess for composite
attachment. B, Template is placed on the dentition and the flowable resin is light-cured.
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Fixed appliance
for preliminary alignmenti

Clippy-L

Mini-tube
appliance

: .013"” CuNiTi

Fig. 9. Preliminary alignment using NiTi archwire. Lingual self-ligating brackets were bonded on maxillary anterior teeth and mini-tube
appliance was bonded on mandibular anterior and left posterior teeth.

Composite
Attachment
Bonding

[

Debonding and
interproximal

reproximations were
done before setup.

Fig. 10. Preliminary alignment was completed and composite attachments were bonded. Debonding and interproximal reproximation were
done before impression taking for fabrication of clear aligners.
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2712 AR AFsle) plastic button Abelo] 423
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Fig. 11. Incomplete tooth captures were observed in the areas indicated by white arrows. A, Composite resin hooks were formed on the
tooth showing incomplete tooth capture and slingshot elastics were applied from composite resin hooks bonded on the gingival
side of tooth to the lingual buttons on the lingual side of the aligner. B, Incomplete tooth captures were seen on the mandibular
anterior teeth.

Fig. 12. Slingshot and vertical elastics. A, Slingshot elastic was applied from plastic button bonded on the labial surface of the mandibular
left central incisor to the lingual button bonded on the lingual side of the aligner. B, Vertical elastics were worn between upper

and lower anterior teeth.
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Fig. 14. Superimposition of pre- and post-treatment models. Light gray color shows pretreatment model and dark gray color shows

posttreatment model.
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Fig. 15. lllustration of incomplete tooth capture in tipping control. A, Maxillary right central incisor was tipped mesially. B, Tipping was
corrected at setup and then clear aligner (white line) was made. C, Clear aligner was seated on the patient’ s teeth. Mesial side
of the right central incisor was not captured by the aligner due to premature contact on the distal side of incisal edge. D,
Slingshot or vertical elastic can be applied to extrude and capture the mesial side of the right central incisor.
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contact Eastic

C

Fig. 16. lllustration of incomplete tooth capture in rotation control. A, Maxillary left lateral incisor was rotated mesially. B, Rotation was
corrected during setup and then clear aligner (light gray model) was made. C, Clear aligner was seated on the patient's teeth
and premature contacts occurred. D, Sagittal section illustrating poor fitness of aligner. Incisal edge and cingulum were not
captured due to premature contacts. Elastic can be applied to extrude and capture the incisal edge and cingulum.
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