DOI: 10.26717/BJSTR.2018.05.001181 B I o M E D I c A L

. . }; Journal of Sclentific & Technbeal Research
Amr Ragab El-Beialy. Biomed ] Sci & Tech Res

ISSN: 2574-1241

Case Report Open Access

Planning Digital Indirect Bonding with Root Awareness F¥

Seif El-Din Hegab, Amr Ragab El-Beialy* and Yehya Ahmed Mostafa
Department of Orthodontics and Dentofacial Orthopaedics, Cairo University, Egypt
Received: May 28, 2018; Published: June 08, 2018

*Corresponding author: Amr Ragab El-Beialy, Department of Orthodontics and Dentofacial Orthopedics, Cairo University, Cairo, Egypt, 11 El-Saraya
Street, 12511, Manial, Cairo Egypt

Abstract

The awareness of the actual position, angulations and inclination of the roots of the teeth as early as the bonding stage, might be a promising
upgrade for the finishing stage. The current manuscript describes the image fusion modality between the CBCT and digitally scanned model
and the utilization of this procedure during the digital indirect bonding technique. Utilization of the current digital technology in orthodontic
bracket placement should improve and simplify the bonding stage and accordingly facilitate and make more accurate the finishing of the
orthodontic case. The awareness of the importance of correct root position in orthodontics arose from the study of the normal occlusion
population [1] and the orthodontic post-treatment relapse phenomenon due to improper root positioning [2,3].

Case Report

Visualization of the roots of the teeth as early as the bonding
stage is an advantage offered by the contemporary digital technolo- 3
gy. CBCT is currently the modality whereby the exact root position So e
can be located and accordingly precise bracket positioning parallel
to the root long axis could be accomplished. However, one of the
inadequacies of CBCT scan is the burning out of the enamel that

results. Concomitantly, the current modality of scanning of the or-
thodontic model of the patient provides an enamel surface that is
actual, more realistic and accurate enough for the digital indirect
bonding technique. Consequently, fusion of the two aforemen- . o

tioned imaging modalities; CBCT and model scanning, will combine L Figure 1: Digital scan of the upper and lower models. )
the advantages of both modalities, render accurate, and real enamel - N
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surface with proper root visualization. . o
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The current article utilizes the above mentioned imaging mo-
dalities for digital indirect bonding. The technique starts by digital
scanning of the upper and lower models of the patient using a lab
scanner and dedicated software (Figure 1). Employing the teeth
surface, registration of the twenty-micron precise digitized model
is done on the CBCT of the patient using ortho-analyzer software
(Figure 2). The long axis of each tooth is decided on the CBCT (Fig-
ure 3). The position of the brackets is located on each tooth with
awareness of the root angulations (Figure 4). The brackets are digi-

tally placed on the digital model (Figure 5). The central line of each %;"’: ey
bracket is adjusted parallel to the long axis of each tooth (Figure ;«____:w
6). Toggling between the model view and the CBCT view allows the e 3shape?
operator to inspect and judge the bracket position with respect to Figure 2: Registration of the digitized model on the
the crown and the root long axes interchangeably (Figure 7). CBCT of the patient.
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Figure 3: The long axis of each tooth is decided on the

CBCT.
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Figure 4: The position of the brackets located on each

tooth with respect of the root angulation.
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Figure 5: The brackets are digitally placed on the digital

model.
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Figure 6: The central line of each bracket is adjusted

parallel to the long axis of each tooth.
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The collision detection option in the software detects the exter-
nal teeth surface of the scanned model of the teeth. This restricts

the bucco-lingual position of the brackets to the external tooth
surface and allows precise bracket positioning on the actual tooth
surface scanning rather than the tooth surfaces on CBCT done in
previous attempts [4]. Visualizing the roots allows accurate bracket
placement parallel to the root long axis (Figure 6). The occluso-gin-
gival height of each bracket is individualized according to the cli-
nician’s preference (Figure 6). Fine tuning of the mesio-distal tip
of the bracket to conform to the long axis of the roots apparent on
the CBCT (Figures 7-25) should translate into a more accurate root
parallelism at the end of treatment.
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Figure 7: Fine adjustments of the mesio-distal tip of the
bracket.
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Figure 13. Figure 17.
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The current attempt is a modification of a reported attempt
for digital indirect bonding of brackets cogitating the root long
axis [4]. That technique used the CBCT scan of the patient sole-
ly for indirect bonding. Accomplishing indirect bonding on CBCT
volumes with inaccurate tooth surfaces due to burned out enamel
directly affects the precision of brackets placement particularly in
the labio-lingual direction. Besides, the use of scanned orthodontic
brackets produced an inaccurate outcome due to the limited vox-
el resolution of the CBCT scanner which would affect the fitting of
the bracket into the indirect bonding tray [5,6]. In conclusion, in
the current attempt, integration of the model scanning, CBCT, and
computer-aided design (CAD) brackets should render more accu-
rate digital indirect bonding with consideration of the root axis, and
accurate fitting of the bracket into the designed transfer tray, which
is supposed to simplify the phasing out and finishing of the ortho-
dontic case.

This work is licensed under Creative
BY Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

Biomedical Journal of
Scientific & Technical Research (BJSTR)

References

1. Tong H, Kwon D, Shi ], Sakai N, Enciso R (2102) Mesiodistal angulation
and faciolingual inclination of each whole tooth in 3-dimensional space
in patients with near-normal occlusion. Am ] Orthod Dentofacial Orthop
141(5): 604-617.

2. Hatasaka HH (1976) A radiographic study of roots in extraction sites.
Angle Orthod 46(1): 64-68.

3. Garib DG, Bressane LB, Janson G, Gribel BF (2016) Stability of extraction
space closure. Am ] Orthod Dentofacial Orthop 149(1): 24-30.

4. El-Timamy AM, El-Sharaby FA, Eid FH, Mostafa YA (2016) Three-
dimensional imaging for indirect-direct bonding. Am ] Orthod
Dentofacial Orthop 149(6): 928-931.

5. Abdelkarim A (2017) Three-dimensional imaging for indirect-direct
bonding could expose patients to unnecessary radiation. Am J Orthod
Dentofacial Orthop 151(1): 6.

6. Duran GS, Dindaroglu F (2017) Ethical considerations of 3-dimensional
imaging. Am] Orthod Dentofac Orthop 151(1): 7-8.

Assets of Publishing with us

BIOMEDICAL

RESEARCHES

¢ Global archiving of articles

o Immediate, unrestricted online access
e Rigorous Peer Review Process

¢ Authors Retain Copyrights

e Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

4455


https://biomedres.us/submit-manuscript.php
https://biomedres.us/
https://www.ncbi.nlm.nih.gov/pubmed/22554755
https://www.ncbi.nlm.nih.gov/pubmed/22554755
https://www.ncbi.nlm.nih.gov/pubmed/22554755
https://www.ncbi.nlm.nih.gov/pubmed/22554755
https://www.ncbi.nlm.nih.gov/pubmed/1062178
https://www.ncbi.nlm.nih.gov/pubmed/1062178
https://www.ncbi.nlm.nih.gov/pubmed/26718374
https://www.ncbi.nlm.nih.gov/pubmed/26718374
https://www.ncbi.nlm.nih.gov/pubmed/27242004
https://www.ncbi.nlm.nih.gov/pubmed/27242004
https://www.ncbi.nlm.nih.gov/pubmed/27242004
https://www.ncbi.nlm.nih.gov/pubmed/28024783
https://www.ncbi.nlm.nih.gov/pubmed/28024783
https://www.ncbi.nlm.nih.gov/pubmed/28024783
https://europepmc.org/abstract/med/28024786
https://europepmc.org/abstract/med/28024786

	Title
	Abstract 
	Case Report
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25

