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 Abstract:  Customized treatment systems offer both patient and clinician numerous advantages, first and foremost the possibility of 
viewing a computerized rendering of the dentition in three dimensions. This allows the orthodontist to perform accurate measurements, 
analyses and simulations, and for both to be able to view the end result on screen. Thus, computerized technology consents optimization of 
not only the diagnostic phase, by means of extremely accurate three-dimensional imaging systems, but also the operative phase, by supplying 
individualized appliances with little or no correction while the treatment is in progress. In this article we present a customized orthodontic 
system called Insignia and how it works through two different clinical cases.
 Keywords: customized orthodontic appliance, Insignia, 3D technology.

ntroduction
Orthodontics, like the other dentistry disciplines 
has recently benefited from the influx of 
technological innovations. These innovations have 
principally involved the means and procedures of 

diagnosis, with new developments being introduced in the field 
of photography, tomography and optical and laser scanning. 
More recently, innovative systems able to construct orthodontic 
appliances customized for the patients have been introduced to 
the market. (1-5)
 The majority of these systems involve three principal 
procedural phases.
 The first phase involves the collection of diagnostic 
information. In addition to extra- and intraoral photographs 
of the patient, it is necessary to gather very precise information 
regarding the patient’s occlusion and the coronal morphology 
of their teeth. Some systems require that this information be 
acquired by means of precision impressions, while others rely 
on intra-oral scans of the teeth or volumetric tomography of the 
dental arches.
 The second phase of these systems involves the use of the 
acquired data on the patient’s teeth and occlusion for digital 
replication of the dental arcades using reverse engineering 
processes. This consents acquisition of digital models of the 
arches, in which each tooth is defined as a CAD-CAM object, 
whose position can therefore be altered in three-dimensional 
space for virtual simulation of an ideal occlusion.
 The third and final phase of these systems involves the 
construction of orthodontic appliances customized for the 
patient. This customization can be performed on three different 
components of the appliance; the bracket can be individualized, 
compensation bends can be added to the orthodontic archwires, 
and personalized jigs can be fabricated for precise positioning of 
the brackets on the teeth. (6-15)
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 The Insignia System (Ormco, Glendora, Calif.) is one 
of the most advanced computerized systems for obtaining 
personalized appliances for patients. This system relies 
on precision impressions of the patient’s teeth, which are 
subsequently used to obtain digital models of the dental arches 
directly via scanning of corresponding plaster models, or 
indirectly through a tomography of the impressions themselves. 
A digital setup is then performed on these digital models in 
order to obtain ideal alignment and levelling of the arches.
 These stages are performed by the expert technicians at the 
Insignia headquarters at Glendora, USA. However, once the 
virtual set-up is complete, each case is forwarded to the clinician 
so that any necessary adjustments to the treatment plan in order 
to perfect the final occlusion can be made. 
 Indeed, using the Approver software, the orthodontists are 
able to modify every aspect of the digital setup directly from 
their computer. In fact, this software allows modification of the 
form of the arch, within its anatomical limits (Figure 1) ; the 
three-dimensional position of each single tooth (Figure 2); the 
smile arch (Figure 3) and the points of contact between the teeth 
in centric occlusion(Figure 4).
 Once the clinician has defined the ideal setup for the 
patient, it is possible to proceed to the construction of 
customized orthodontic appliances.
 Unlike many other systems, in which personalization entails 
the modification of the thickness of the composite used to 
adhere the bracket base to the tooth crown, in this system the 
brackets themselves are milled to the correct specifications. 
 These tailored modifications are possible with the Insignia 
twin brackets, whose slots can be milled to suit the case (milled 
in face), or self-ligating Damon SL brackets, whose bases can 
be customized.(Figure 5) It is, however, not possible to mill 
aesthetic twin or self-ligating brackets. 
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 The Insignia system also permits personalization of metallic archwires 
with first-order compensation bends; this can be done to all wires required 
to complete the treatment, whether made of CuNiTi, stainless steel or 
TMA. Furthermore, application the brackets to the teeth is rendered 
extremely accurate and reliable, thanks to the production of transfer 
jigs; these are also obtained by precision milling of a spongy material to 
accurately fit the occlusal surface of the teeth. 

Case Report 1
 A 14-year-old female presented with an occlusal sagittal molar 
relationship of Angle Class II , the upper median line was deviated 4 
mm to the right,  and ectopic maxillary canines were present high in the 
vestibule. The patient presented a hyperdivergent skeletal pattern. Due 
to the skeletal characteristics of the patient and the lack of space for the 
upper and lower canines, it was decided to plan customized orthodontic 
treatment using Insignia featuring extraction of the first premolars. 
(Figures 6- 12)
 Twin Insignia attachments customized by means of slot milling were 
selected.
 The archwire sequence employed was: 014 CuNiTi, .14 x .25 
CuNiTi, .18 x .25 CuNiTi and .19 x .25 SS, followed by .19 x .25 TMA.  
In order to complete the correction of the molar Class on the right side, 
it was necessary to use a Vector orthodontic miniscrew (diameter 1.4 mm 
and length 6 mm), applied between the roots of teeth 43 and 45, and an 
elastic chain for mesializing tooth 46. 
To improve intercuspidation, the finishing phase was performed by means 
of a TMA archwire. 
 The patient was seen 13 times over a total treatment time of 19 
months. During that time no bracket bond failure occurred and no 
repositioning was necessary. (Figures 13 - 20) 

Case Report 2
 A 25-year-old female  presented with an occlusal sagittal molar 
relationship of slight  Class II molar and canine relationships on the 
right, and a slight Class III canine relationship on the left, she had also an 
anterior open-bite.  The left upper first molar had been extracted in the 
past and the second molar was inclined mesially. The patient presented a 
hyperdivergent skeletal pattern (Figures 21 - 27). 
 In this case it was decided to utilize Insignia customized appliances 
with Damon Q self-ligating brackets. It was decided to proceed to 
extraction of the 28 and consequent uprighting of the left upper second 
molar, in order to create space for the subsequent insertion of an implant 
at the first-molar site.   
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Figures 13-17: 

Post-treatment 

photographs. 

Canine and molar 

Class I occlusion, 

midline centred.

Figures 18-19: 

Post-treatment 

radiographs: OPT 

and teleradiograms.

Figure 20: Cephalometric 

Superimpositions before (green) 

and after (black). 

Figures 21-27: 

Intraoral pictures, 

initial radiographs: 

OPT and  

teleradiography.

 The archwire sequence employed was: 
014 CuNiTi, .14 x .25 CuNiTi, .18 x .25 
CuNiTi and .19 x .25 SS, followed by .19 
x .25 TMA. 
 Correction of the molar and canine 
Class and closure of the anterior open bite 
was achieved by means of intermaxillary 
elastics.
 The patient was seen 13 times over a 
total treatment time of 18 months. During 
that time no bracket bond failure occurred 
and no repositioning was necessary. 
(Figures 28 - 35)

Discussion
 The Insignia system consents 
orthodontic treatment to be planned via 
computerized simulation of the patient’s 
arches. The orthodontist is therefore 
in a position to view both the initial 
malocclusion and its final correction on 
screen. This three-dimensional video 
representation of the mouth is particularly 
useful as the treatment plan can be easily 
shared with both the patient and any 
colleagues involved in a multi-disciplinary 
approach. It is also possible to measure the 
modifications in the arch form, to alter 
the line of the smile arch in function of 
the facial expressions of the patient, and to 
view the occlusal contacts of the arches in 
centric occlusion.
 Before defining the final ideal 
occlusion, and prior to fabrication of the 
orthodontic appliances, the clinician may 
modify the three-dimensional position 
of each single tooth at any moment, by 
altering values of torque, tip and in-out etc.
 Moreover, this system permits on-
line storage of not only 3D simulations, 
but also photographs and x-rays, thereby 
providing a useful and easy-to-access 
patient-specific archive.  Moreover, the 
Approver software is intuitive and easy to 
use, and consents the set-up to be planned 
at any place and at any time, as long as an 
internet connection is available. 
 However, one important limitation 
of this system is the lack of information 
available regarding the roots of the teeth, 
which explains why it is sometimes 
necessary to add small corrective bends in 
the archwires during the finishing phase. 
Nevertheless, it will be possible in future 
to incorporate DICOM tomography 
files, thereby making all necessary three-
dimensional information about the teeth 
available.
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