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Three ways to correct the posterior crossbite: 1. if the overbite is deep (left), pull crossbite intermaxillary elastics  

to produce rotation and extrusion force; 2. if the vertical dimension cannot be changed (center and right),  

install an OBS combined with elastomeric chains to rotate and intrude.
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Simple Solutions from Insanely Deep Thinking

Since time immemorial, human has always been looking for the simplest way to deal with 
their problems. Sometimes, a simple solution can be found with very little effort, sometimes 
by chance, but sometimes, we really have to rack our brains for it. 

Steve Jobs had his 3 levels of pro philosophy: simple solutions from simple thinking, 
complex solutions from deep thinking, and simple solutions from insanely deep thinking. It is 
the last level which we follow in our case reports for this journal, finding a simple solution to 
our complex cases by by giving them a tremendous amount of thought! As we explore new 
horizons with newly developing mechanics, it is of utmost importance that we use them in 
the simplest manner possible.

In this issue we present 3 complex cases: 

The first is a Brodie Bite case, with an additional lingual collapse of the lower posterior 
segment. Not the easiest case we have ever had. However, insanely deep thinking provided us 
with a simple solution. If you are thinking BS, you’re right! The Buccal-shelf Screw!

The second is an ortho/implant treatment for multiple congenitally missing teeth. 

The third case used a digital set-up to simplify the clinical procedure. 

I hope you get as much enjoyment reading about them as we did in solving them.

Saving the best for last, we have our debut Taiwanese lifestyle report. Taiwanese love water- 
our island is surrounded by it, water is also an important part of Feng Shui, and, for many of us, 
having a pond is a dream. With today’s awareness to be environmentally friendly, having an 
eco-pond is all the rage, so our last report will be taking an in-depth look at CC’s eco-pond. 

The key to a great eco-pond is similar to insanely deep thinking - filtration. For a pond, it is 
necessary to filter to provide clean water for human and aquatic life. For a simple solution, we 
need to consider all treatment options, filter all of the possible procedures, to leave us with a 
clear and simple solution.

I hope this journal will inspire you all to find a simple path to glory, with or without insanely 
deep thinking!

Chris Chang PhD, ABO Certified, Publisher of JDO
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Simple Solution for Brodie Bite

with Skeletal Class II Asymmetry

Abstract 
Introduction: A 30-year-old female presented with a chief complaint of difficulties in chewing due to a constricted lower arch and 
a unilateral full buccal crossbite (scissor-bite or Brodie bite). She requested a non-surgical treatment, but agreed to extra-radicular 
temporary anchorage devices and any required extraction of teeth. 

Diagnosis & Eitiology: Her facial profile was convex,  with protrusive lips. Lip incompetence was not obvious. Skeletally, the mandible 
was retrusive (SNB 75°) with an ANB of 7°, indicating skeletal Class II. There was 7mm of crowding in the upper arch and none in the 
lower arch. The buccal crossbite on the left side, as well as asymmetrical condylar heads and mandible, resulted in a 5mm deviation of 
the mandible to the right.

Treatment: A non-surgical approach was indicated using passive self-ligating brackets. Glass ionomer bite turbos (BTs) were bonded 
on the occlusal surfaces of the lower right molars at the beginning of the treatment. The extra-radicular temporary anchorage device 
(E-R TAD) that was indicated was a 2x12-mm OrthoBoneScrew® (OBS), which was inserted in the left mandibular buccal shelf (MBS). 
Elastomeric chains, anchored by the OBS, extended to lingual buttons bonded on the lingually inclined lower left molars. Cross 
elastics were added as secondary up-righting mechanics. The lower right BTs were removed in the third month when the posterior 
crossbite was corrected. In the nineteenth month, BTs were bonded on the lingual surfaces of the upper central incisors, and an OBS 
was inserted in each infrazygomatic crest (IZC) and pre-maxillary area. The Class II relationship was resolved with retraction of the 
maxillary arch using IZC anchorage and intermaxillary elastics. The gummy smile was corrected by intruding the upper anterior teeth 
with pre-maxillary anchorage. 

Results: The scissor-bite and lingually inclined lower left posterior segment were sufficiently corrected after 3 months of treatment. 
The anterior BTs opened space to extrude the posterior teeth and level the lower arch, and the IZC and pre-maxillary bone screws 
anchored the retraction of the maxillary arch. In twenty-seven months, this difficult malocclusion, with a Discrepancy Index of 29, was 
treated to a Cast-Radiograph Evaluation of 8, and a Pink & White esthetic score of 3. (J Digital Orthod 2021;62:4-23)
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bone screws, TADs

Introduction 

The dental nomenclature used in this report is a modified Palmer notation with four oral quadrants: upper 
right (UR), upper left (UL), lower right (LR), and lower left (LL). From the midline, the permanent teeth are 
numbered 1-8. Brodie defined a malocclusion as a “Brodie bite” or “Brodie syndrome” when the mandibular 
jaw had “telescoped” within the upper arch, i.e., the mandibular teeth are completely contained within the 
maxillary arch. If the scissor-bite is bilateral, the patient’s mandible may be functionally retruded, and if it is 
unilateral, then there is often a cant to the occlusal plane and a lateral deviation of the mandible, a so-called 
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functional shift.1,2 To treat a scissor-bite, intermaxillary traction is efficient in some cases, but extrusion of 
the posterior segments is a common iatrogenic effect.3 Depending on the severity of the skeletal problem, 
it can also be corrected by distraction osteogenesis,4–6 subapical mandibular surgery,7,8 or othognathic 
surgery.9 In some cases, non-surgical treatments such as maxillary contraction10 and mandibular 
expansion11 were used. Additionally, many adults with scissor-bites were treated with intraoral temporary 
anchorage devices.12–14
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 █ Fig. 1: 
Pre-treatment facial and intraoral photographs. Left posterior buccal crossbite resulted in a 5mm deviation of the mandible to the right. UL5 
was blocked out palatally. 
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This report describes the non-surgical treatment 
process of a Brodie bite with a Class II skeletal 
problem in an adult patient using extra-radicular 
temporary anchorage device (E-R TAD).

History and Etiology

A  3 0 - y e a r - o l d  f e m a l e  s o u g h t  o r t h o d o n t i c 
consultation for protrusive lips and an asymmetrical 
face. No contributing medical or dental histories 
were reported. A clinical examination revealed 
a convex facial profile and lip protrusion, both 
of which were greater than the ideal Taiwanese 
esthetic standard. From the frontal view, it was noted 
that the mandible deviated to the right and that 
the occlusal plane was lower on the left side. The 
extent of gummy smile was acceptable. The patient, 
however, hoped to reduce gingival exposure when 
smiling. The overbite and overjet of the anterior 
teeth were within normal limits. The buccal segment 
was Class II on the right side, but molar relationship 
on the left side cannot be observed due to a buccal 
posterior crossbite (Figs. 1 and 5).

The upper midline was coincident with the facial 
midline, but the lower midline was 5mm off to 
the right. There were two dominant factors. First, 
the condyle heads were shown to be uneven on 

 █ Fig. 2: 
(Left) When the patient smiled, about 5mm of midline discrepancy showed to the right, and there was over 2mm of gingival display in the 
upper arch. (Center) When the mouth was only slightly opened, the discrepancy decreased to 3mm. The evidence of a functional shift caused 
by scissor-bite was obvious. (Right) Transcranial radiographs of the TMJs prior to treatment showed asymmetrical condylar heads, which 
suggested that the upper and lower midlines may not be coincident after treatment. 

 █ Fig. 3: 
Pre-treatment cephalometric radiograph. The discrepancy between 
the lower border of the mandible correlated with the asymmetrical 
condyle heads (dotted lines).
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the radiographic examination. Second, there was a 
buccal crossbite from UL4 to UL7, which contributed 
to the functional shift (Figs. 2 and 4).

The cephalometric analysis showed that the case 
was skeletal Class II (ANB=7°), and the angle of the 
upper incisors was flat. The discrepancy between the 
lower border of the mandible correlated with the 
asymmetrical condylar heads (Fig. 3).

The patient’s mouth opening was 40mm with a 
deviation to the right. Although the condyle shapes 
were asymmetrical, the TMJ clinical examination 
did not reveal any clicking, crepitation, or pain with 
palpation in the porus acusticus externus (Fig. 2 right).

Diagnosis

Skeletal:

•	 Sagittal Relationship: Skeletal Class II, retruded 

mandible

•	 Mandibular Plane Angle: High

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 82˚ 82˚ 0˚
SNB˚ (80º) 75˚ 73˚ 2˚
ANB˚ (2º) 7˚ 9˚ 2˚
SN-MP˚ (32º) 47˚ 49˚ 2˚
FMA˚ (25º) 40˚ 42˚ 2˚
DENTAL ANALYSIS

U1 To NAmm (4mm) 0 -4 4
U1 To SN˚ (104º) 88˚ 88˚ 0˚
L1 To NBmm (4mm) 8 5 3
L1 To MP˚ (90º) 97˚ 90˚ 7˚
FACIAL ANALYSIS

E-LINE UL (-1mm) 1.5 -1.5 3
E-LINE LL (0mm) 2 -0.5 2.5
%FH: Na-ANS-Me  
(53±3%) 50% 51% 1%
Convexity: G-Sn-Pg’  
(13º) 21˚ 22˚ 1˚

██ Table 1: Cephalometric summary
 █ Fig. 4: 

Pre-treatment panoramic radiograph showed the overlap of the left 
posterior segments. 

 █ Fig. 5: 
Pre-treatment study model showed dental Class II malocclusion 
and flat incisors. UL posterior teeth cusps nearly touched the LL 
posterior gingiva. 
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Dental :

•	 Occlusion: Class II on the right side

•	 Overjet/overbite: 1mm/1mm

•	 Buccal posterior crossbite: from UL4 to UL7

Facial:

•	 Convexity: Convex

•	 Lip protrusion: Slightly protrusive (1.5mm/2mm)

The American Board of  Orthodontics  (ABO ) 
Discrepancy Index (DI) was 29, as shown in the 
supplementary Worksheet 1.

Treatment Objectives

The treatment objectives were to (1) correct the 
posterior crossbite, (2) establish a functional Class 
I molar and canine relationship, (3) improve the 
gummy smile, (4) coincide the upper midline with 
the lower one, and (5) improve the occlusal canting.

Treatment Plan

Correction of the posterior scissor bite was the 
top priority. Install an OrthoBoneScrew® (2x12-mm, 

iNewton, Inc., Hsinchu, Taiwan) (OBS) on the left buccal 
shelf combined with elastomeric chains to up-right 
LL6 and LL7. To accelerate the progress, join the 
upper left posterior segments with crossbite elastics. 
Extract the UR4, UL5, LL5, and LR5 to resolve the lip 
protrusion. As Class II intermaxillary elastics would 
be indicated, select high torque brackets to prevent 
any deterioration of the U1-SN angle (88°). Finally, 
insert OBSs in the infrazygomatic crests (IZC) and the 

premaxilla to correct the Class II malocclusion and 
gummy smile. 

Treatment Alternatives

Option 1: Orthognathic surgery is the best approach 
for correcting skeletal asymmetry,16 but the patient 
flatly refused this option.

Option 2: Using only cross-bite elastics could be 
another consideration. However, it would be very 
hard to control the vertical dimension, especially 
for an adult Class II malocclusion, as the risk of any 
unwanted extrusion of the posterior teeth must be 
prevented or lowered.17 

Treatment Process

To resolve the lip protrusion, the UR4, UL5, LL5, 
LR5 were first extracted, and all the upper teeth 
were bonded with a 0.022-in slot Damon Q® fixed 
appliance (Ormco, Glendora, California) and passive 
self-ligating (PSL) brackets. Then, a 0.014-in CuNiTi 
archwire was engaged. Since correction of the 
posterior scissor-bite was the top priority, during her 
second appointment, an OBS was inserted in the 
left buccal shelf, combined with elastomeric chains 
connected from the screw to the two buttons on 
the lingual side of LL6 and LL7. 18-21 Two occlusal 
bite-turbos were constructed with Fuji II type II glass 
ionomer cement (GIC) (GC America, Alsip IL) on the 
LR molars to increase the intermaxillary space and 
allow the collapsed LL molars to upright without 
any resistance (Fig. 6). Also, the upper left posterior 
segments were joined with crossbite elastics 
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(Chipmunk, 1/8-in, 3.5-oz) to accelerate the progress. 
At the same time, all the lower teeth were bonded 
with standard torque brackets.

By the third month, although the scissor-bite 
was corrected, a large openbite was created. To 
solve this, the brackets of the UL6 and UL7 were 
rebonded closer to the occlusal surface to produce 
an intrusion force (Fig. 7 middle). Meanwhile, the 
occlusal force also applied an intrusion force on the 
left posterior teeth. By the sixth month, the anterior 

openbite had improved a lot, so the archwires were 
changed to 0.016x0.025-in SS on the maxillary arch 
and 0.017x0.025-in TMA on the mandibular arch. 
By the ninth month, the overjet was resolved to a 
normal relationship. The intermaxillary elastics were 
changed to Class II elastics to correct the molar 
relationship, and the lower arch was changed to 
0.016x0.025-in SS. The extraction spaces were closed 
by elastomeric chains.

In the nineteenth month, to improve the gummy 

 █ Fig. 6: 
 a.	 In the 1st month of treatment, 0.014-in CuNiTi archwires were placed in both arches. BTs were added to the occlusal surfaces of the LR molars 

(green arrow). 
 b.	 The bite was opened approximately 8mm. 
 c.	 Cross elastics supplemented the lateral force (white arrow) of the elastomeric chains attached to the MBS bone screw (yellow arrow). 
 d.	 Two buttons bonded on the lingual surface of LL6 and LL7 and elastomeric chains hooked to the MBS bone screw to provide buccal force 

(yellow arrow). 
 e.	 UR4 and UL5 were extracted to provide space for retraction. 
 f.	 BTs should not be connected, or else the archwire of the lower arch would not work (blue arrow). 
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smile, three miniscrews (two in the infrazygomatic 

crests and one on the anterior nasal spine) were 
inserted into the maxilla to intrude the whole 
upper arch (Figs. 8-10).22,23 At the same time, Class II 
intermaxillary elastics were hooked from U3 to L6 
and L7 bilaterally to correct the molar relationship. 
By the twenty-fourth month, the gummy smile was 
improved. Thus, the miniscrews were removed, and 
the treatment entered the detailing phase. 

It took another year to detail the occlusion. The 
brackets were repositioned to correct marginal 
ridge discrepancies. Inter-proximal reduction (IPR) 
reshaped the maxillary and mandibular incisors 
to eliminate the black triangles and to reduce 
flaring. Two weeks before the completion of active 
treatment, the maxillary archwire was sectioned 
distally to the canines, and multiple intermaxillary 
elastics (Chipmunk, 1/8-in, 3.5-oz) were utilized to 
settle the posterior occlusion.24 After twenty-seven 
months of active treatment, all appliances were 
removed, and retention was accomplished with 
upper, and lower clear overlay retainers. Figs. 8-12 

 █ Fig. 7: 
The scissor-bite is documented at the beginning of treatment (0M). 
The elastomeric chains activated by the MBS bone screw are shown 
at one month into treatment (1M). The yellow bar shows a 5mm 
distance from the bone screw to the 2nd molar (middle right view). 
At 3 months into treatment (3M), the molar had moved about 4mm 
to the buccal, and only 1mm remained between the molar and the 
bone screw (lower right view). 

 █ Fig. 8: 
Treatment progression from the left buccal view is shown for 24 months (M) of active treatment. In the 3rd month, the brackets of UL6 and UL7 
were moved  closer to the occlusion to produce intrusion effect. 
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document the entire treatment sequence from the 
left buccal, frontal, right buccal, maxillary occlusal, 
and mandibular occlusal view, respectively.

Treatment Results 

The scissor-bite was successfully solved by opening 
the bite, and up-righting the lingually inclined 

buccal segment. The deviation of the mandible has 
improved a lot. A functional Class I molar and canine 
relationships were successfully established (Figs. 15 

and 16). The mandibular dental midline deviation 
was also corrected (Fig. 13). The gummy smile was 
improved tremendously (Figs. 1 and 15). A nearly ideal 
dental alignment was achieved as evidenced in the 
ABO CRE score of 5 points (Worksheet 2). 25

 █ Fig. 9: 
Treatment progression from the frontal view is shown for 24 months (M) of active treatment. The openbite was inevitable during the correction 
of the posterior crossbite (3M). Once the cusp-to-fossa relationship was established, it was resolved. 

 █ Fig. 10: 
Treatment progression from the right buccal view is shown for 24 months (M) of active treatment. The BTs on the LL6 and LL7 were made of GIC 
type II. To avoid sectioning of the archwire, we suggest not connecting the BTs (3M). 
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Pre-treatment 0.014x0.025-in CuNiTi 0.017x.025-in TMA0.014-in CuNiTi

Pre-treatment 0.014x0.025-in CuNiTi 0.016x0.025-in SS0.014-in CuNiTi

0.017x0.025-in TMA 0.016x0.025-in SS 0.016x0.025-in SS0.017x0.025-in TMA

0.016x0.025-in SS 0.016x0.025-in SS 0.016x0.025-in SS0.014x0.025-in CuNiTi

 █ Fig. 11: 
Treatment progression of the maxillary arch is shown from the occlusal view. UL5 was extracted due to crowding and UR4 was extracted to 
correct the midline. 

 █ Fig. 12:
Treatment progression of the mandibular arch is shown from the occlusal view. Bilateral lower 2nd premolars were extracted to retract the lower 
teeth and correct the anterior crossbite. Dumping effect of the anterior teeth was overcome by using pre-torque wire and high-torque brackets. 
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Pre Post

The post-treatment panoramic film shows good 
parallelism of all teeth (Fig. 17). The cephalometric 
film and superimposed tracings show that the whole 
upper arch was extensively retracted and intruded, 
resulting in the improvement of the protrusive 

lips (Figs. 18 and 19). The angulation of the upper 
incisors was maintained. The ANB increased from 7° 
to 9° due to the increase in the vertical dimension. 
Both SN-MP and FMA have a 2˚ increase due to 
clockwise mandibular rotation (Table 1). From 
the superimposed tracings of the cephalometric 
films, it can be observed that lower molars were 
extruded, while the upper molars were intruded. 
The maxillary incisors were retracted and intruded, 
while the mandibular incisors were retracted 
and extruded (Fig. 19). The post-treatment TMJ 
transcranial radiographs show that the condylar 
heads returned to a symmetrical morphology and 
kinematics (Fig. 14). The patient did not report any 
TMD signs or symptoms before, during, or after 
treatment. 

The Pink and White dental esthetic score was 3 
points, as shown in the supplementary Worksheet 
3. The patient was satisfied with her esthetics and 
functional occlusion after treatment.

Discussion

Posterior X-bite

There are several case reports in which a segmented 
Le Fort I osteotomy and BSSO were successfully used  
to correct posterior crossbites, vertical excess, and 
maxillo-mandibular width discrepancies.6,12,23,24 
However, some patients, including the current case, 
refuse to undergo a surgical orthodontic treatment. 
Thus, other ways were sought. A wide variety of 
orthodontic mechanics have been proposed: 
intermaxillary cross elastics,3,26 TAD anchorage,12,13,26 
removable plates with a NiTi wire,27 transpalatal arch 

 █ Fig. 13: 
Pre- and post-treatment photographs show that the midline 
discrepancy has been greatly improved, which implies that the 
major factor influencing the midline was functional shift. 

 █ Fig. 14: 
Post-treatment TMJ transcranial radiographs show that the 
condylar heads returned to symmetrical kinematics. There is no 
compression on the right side. 
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 █ Fig. 15: 
Post-treatment facial and intraoral photographs document the result after 27 months of active treatment. The scissor-bite, occlusal canting, 
and protrusive facial profile were corrected to a satisfying result. 

 █ Fig. 16: Post-treatment dental models (cast)  █ Fig. 17: 
Post-treatment panoramic film shows good parallelism of all teeth 
except for UR5. Mild root resorption is observed. There is no overlap 
on the left side. 
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 █ Fig. 20: 
Three ways to correct the posterior crossbite: 1. If the overbite is 
deep (left), pull crossbite intermaxillary elastics to produce rotation 
and extrusion; 2. if the vertical dimension cannot be changed (center 
and right), install an OBS combined with elastomeric chains to 
rotate and intrude. 

 █ Fig. 18: 
Post-treatment cephalometric radiograph shows an improved but 
still convex profile and Class I molar relationship. 

 █ Fig. 19: 
Superimposed tracings (Pre-tx: blue, Post-tx: red) indicate that the mandible was rotated clockwise, resulting in lower lip retrusion. The 
lower incisors was retracted almost a centimeter to correct the anterior crossbite. The mandibular molars was up-righted, which increased 
lower facial height (%FH: Pre-tx 50%, Post-tx 51%). 
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(TPA) with intramaxillary elastics,28,29 quad-helix,30 and 
lingual arch appliances with intramaxillary elastics.31 
The vertical overlap of a buccal crossbite requires 
dental intrusion or opening of the bite to correct the 
cusp in fossa discrepancy. For instance, unilateral 
cross elastics produce an extrusive force that may 
result in any of the following: clockwise rotation 
of the mandible, canting of the occlusal plane, 
occlusal prematurity, and/or an anterior openbite. 
In addition, patient cooperation/compliance is a 
critical factor when treating with a removable plate27 
or cross elastics.3,26 Many case reports have shown 
successful corrections of a unilateral scissor bite 
using miniscrew anchorage.13,14,32 The advantages 
of miniscrews are that they can intrude and tip 
teeth easily without unwanted side effects, and that 
patient compliance does not have an impact on its 
effectiveness (Fig. 20). 

Inter-radicular (I-R) bone screws are commonly used 
as skeletal anchorage because they are relatively 
easy to insert, provide direct anchorage to intrude 
teeth, and do not require compliance.13,26,32,33 
However, a multiple-tooth scissor-bite with a large 
vertical overlap is very difficult to correct with 
orthodontic mechanics, even with bone screw 
anchorage, especially in an adult. Therefore, the 
most severe scissor-bite cases are best managed 
with surgical orthodontics.6,8,9

This patient presented with a scissor-bite of the 
UL buccal segment that was articulated with a 
lingually tipped LL buccal segment (Figs. 1 and 2). 
The extruded UL molars and premolars impinged on 

the lower gingiva. Orthognathic surgery is indicated 
for such a severe malocclusion.6,12,23,24 However, extra-
radicular (E-R) bone screws with contralateral bite 
turbos allowed the opportunity to reverse the etiology 
of the malocclusion by intruding the UL buccal 
segment and up-righting the LL buccal segment. 
There were three steps in the correction process:

1.	 Adequate Bite Opening: A 7mm posterior open-
bite with BTs was created to allow the buccal 
cusps of the LL molars to pass the lingual cusps of 
the opposing upper buccal segment. As soon as 
the posterior overjet was corrected, the BTs were 
removed (Fig. 2).

2.	 Simultaneous Intrusion and Buccal Tipping: 
Elastomeric chains were attached to the lingual 
buttons on the LL molars, passed over the 
occlusal surfaces, and connected to the MBS bone 
screw. Since the archwire was connected to the 
teeth, these mechanics intruded and up-righted 
the entire buccal segment. Supplementary cross 
elastics provided an additional lateral force for 
the crossbite correction. The extrusive force on 
the lower segment from the cross elastics was 
offset by the intrusive force delivered by the 
elastomeric chains connected to the MBS bone 
screw. There are three benefits favoring a MBS 
bone screw compared to an I-R bone screw:

a.	 Prominent Head: The OBS has a large head  
with deep undercuts  to  readi ly  reta in 
elastomeric chains, producing efficient up-
righting of the LL segment. 
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b.	 More Buccal Position: The E-R TAD can be 
positioned up to 10mm buccal of the lingually 
tipped molars. This is an adequate space to 
allow the entire buccal segment to be up-
righted with only one bone screw. Elastic chains 
can be connected to both molars because they 
are connected with an archwire on the buccal 
surface. I-R TADs interfere with movement of 
the teeth, and frequent replacement would 
then be necessary (Figs. 21 and 22).

c.	 Variable Head Position: The OBS head can 
be positioned as close to the soft tissue as 
required. The clinician can screw it in deeper 
i f  a more intrusive force component is 
needed (Fig. 23).

 █ Fig. 23: 
The head position height of the E-R bone screw can be controlled 
by the clinician. The force anchored by the higher (more superficial) 
bone screw head (right) delivers a more buccal and less intrusive 
force compared to a screw head positioned more closely to the soft 
tissue (left). 

 █ Fig. 21: 
A comparison bewteen I-R bone screw (left) and contralateral E-R 
bone screw (right) evidently shows that the elevated head position 
and more buccal position of the E-R TAD, relative to the center of 
rotation of the molar root (pink lines), which provides a mechanical 
advantage for up-righting the molar (right). 

 █ Fig. 22: 
The E-R bone screw can be positioned buccal to the second molar or 
between the first and second molars. Either configuration is a viable 
alternative depending on the anatomy of the patient because there 
is an archwire present, which transfers an up-righting force to all 
teeth in the buccal segment. 
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3.	 Position of the bracket: There was no need to 
significantly rotate the UL6 and UL7; therefore, 
the UL6 and UL7 brackets were bonded near the 
occlusal surface for intrusion instead of combining 
with the OBS (Fig. 24). Furthermore, the LL6 and 
LL7 brackets were bonded close to the gingiva to 
prevent any dislodgement during the up-righting.

Torque Control

Bimaxillary protrusion was noted at the patient’s first 
consultation. As closing space loses the torque of 
the anterior teeth, three strategies were prepared to 
solve it:

1.	 High torque selection: Class II intermaxillary 
elastics were used to correct the molar relationship. 
Dumping (excessive posterior tipping) of the upper 
incisors was expected, thus, high torque braces 
were selected for the upper anterior teeth. 
Besides, the retroclination of the lower anterior 
teeth would be compensated with the flaring 
effect caused by the CII intermaxillary brackets, 
so standard elastics were chosen for the lower 
anterior teeth instead of low torque ones. 

2.	 Pre-Q archwire: Play has an important role in 
torque expression. When using the Damon Q 
system, the play for 0.019x0.025-in SS is 11.4° 
(Fig. 25). The major mechanism used in this 

 █ Fig. 24: 
Upper - LL6 and LL7 brackets positioned closely to the gingiva to 
prevent interference during up-righting. 
Lower - UL6 and UL7 brackets positioned closely to the occlusion 
for intrusion. 

 █ Fig. 26: 
The OBS on the premaxilla provided flaring and intruding force to 
the upper anterior teeth. The mechanism was utilized to compensate 
the side effect of the Class II intermaxillary elastics. 

 █ Fig. 25: 
There was 11.4° play between the slot of Damon brackets and 
0.019x0.025-in archwire, providing low resistance to sliding but loss 
in torque.
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case worked on the 0.016x0.025 SS-in SS wire 
as the play was larger than 11.4°. Thus, if the 
torque expression was found to be insufficient, 
a 0.019x0.025-in pre-Q CuNiTi archwire could be 
employed or the incisor segment could be bent 
15° to provide more torque. 

3.	 Miniscrew on the Pre-maxilla: The most powerful 
method is miniscrews, which provide a definite 
anchorage in the oral cavity. To flare the anterior 
teeth, one miniscrew was inserted in the pre-
maxilla and hooked to the elastomeric chains, 
which corrected not only the incisor torque but 
also the gummy smile (Fig. 26). 22

Conclusions

1.	E-R bone screws are a minimally invasive approach 
for resolving severe scissor-bite malocclusion.

2.	Uprighting the LL buccal segment with a MBS 
bone screw provided normal occlusion to 
intrude the extruded maxillary molars. However, 
it is important to ensure that there is adequate 
intrusion of upper and lower molars on the 
affected side to avoid opening the VDO (clockwise 

rotation of the mandible). 

3.	To correct Class II malocclusion with the flat upper 
incisors, clinicians should pay more attention to 
the torque control. 
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Combining Orthodontics with an Implant-Supported
Prosthesis to Replace Multiple Congenitally Missing

Maxillary Teeth

Abstract 
History: Congenitally missing maxillary lateral incisors are the second most common dental agenesis, exceeding only by third molars. 
The congenital absence of one or more maxillary lateral incisors usually compromises the esthetics and may also be associated with 
dental midline as well as functional occlusion problems. 

Diagnosis: A 21-year-1-month-old male presented with a chief complaint (CC) of an unattractive smile due to irregular teeth 
and spacing. The UR5, UL2, UL4, UL5 were all missing. The upper left lateral deciduous incisor was retained, but there were several 
edentulous spaces in the maxillary arch. A clinical examination revealed a Class I molar relationship on the right side, end-on Class 
III molar relationship on the left side, lingually tipped incisors (U1-SN 96˚, L1-MP 76˚), an upper left lateral deciduous incisor (ULb) in 
crossbite, as well as spaces mesial and distal to it. The discrepancy index (DI) was 21. 

Treatment: The dentition had to be aligned while maintaining enough space for an implant-supported prosthesis (ISP) to restore 
the upper left incisor (UL2). The cusp height of ULe had to be reduced to let the gingiva grow over it and regain space for a crown and 
bridge prosthesis to restore the UR5, UL4, and UL5. The pre-prosthetic orthodontic treatment duration was 18 months. In the 16th 
month, the ULb was extracted and the UL2 area implant was placed simultaneously. Soft tissue was formed with a healing abutment 
associated with simultaneous guided bone regeneration around the implant. After a 6-month healing phase, the prosthetic abutment 
was placed and adjusted to achieve 2mm of interocclusal clearance. The final crown was delivered 2 weeks later.

Results: The dentition was aligned, and all spaces were closed except for the UR5, UL2, UL4, and UL5 edentulous sites. Following the 
completion of the ISP to restore the UL2 and a bridge prosthesis to restore the UR5, UL4, and UL5, the overall treatment was excellent, 
as evidenced by a Cast Radiograph Evaluation (CRE) score of 15, and Pink and White (P&W) dental esthetic score of 6. (J Digital Orthod 
2021;62:28-45)

Key words:
Congenitally missing, implant placement, 2B-3D rule, bone augmentation

Introduction

The dental nomenclature for this report is a modified 
Palmer notation. Upper (U) and lower (L) arches, 
as well as the right (R) and left (L) sides, define the 
four oral quadrants: UR, UL, LR and LL. The teeth are 
numbered 1-8 from the midline in each quadrant, 
and deciduous teeth are marked a-e, e.g., a lower 
right first molar is LR6, and a lower right second 
deciduous molar is LRe. 

Following third molars, the permanent maxillary 
lateral incisor is the second most commonly-seen 
missing tooth when only one or two teeth are 
congenitally absent,1 whereas the second premolar is 
the most frequently-seen missing tooth when more 
than two teeth are missing congenitally. For patients 
with a cleft, the maxillary lateral incisor has the most 
frequent agenesis, followed by the maxillary second 
premolar, and then the mandibular second premolar.
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 █ Fig. 1: Pre-treatment facial and intraoral photographs 

Danesh-Sani et al.2 and Flores-Mir et al.3 have all concluded that the congenital absence of teeth is 
a phylogenic degeneration phenomenon. Nakata4 blamed missing teeth on genes by claiming the 
polygenetic theory. He further elaborated that microdontic teeth were a consequence of other missing 
teeth. On the other hand, Flores-Mir et al.3 and Magdalena et al.5 have reported that tooth formation was 
delayed in children who had missing incisors or premolars compared with healthy children, and suggested 
that a congenitally missing tooth was related to the time of formation of other teeth.



30

JDO 62  CASE REPORT Interdisciplinary Treatment for Multiple Congenitally Missing Teeth   JDO 62

 █ Fig. 2: Pre-treatment dental models (casts) 

 █ Fig. 3: 
Smile evaluation from a frontal view shows excessive buccal corridors.

 █ Fig. 4: 
Left: Decreased axial inclination is noted for upper and lower incisors. 
Right: A frontal view of the lower anterior spacing and irregularities. 

Diagnosis and Etiology

A 21yr-1mo-old male sought orthodontic consultation 
for his irregular teeth and diastema (Figs. 1-4). An 
extraoral evaluation showed facial asymmetry and 
a straight profile. The intraoral buccal relationships 
were unilateral Class I molar relationship on the right 
side and end-on Class III molar relationship on the 
left side. The mandibular arch was narrow, but the 
maxillary arch was normal. There was a crossbite 
of the ULb, a retained deciduous upper left lateral 
incisor, a missing UL2 and spaces in the upper arch.6,7 

The UR4 rotated distal-in and tipped into the 
edentulous UR5 space. The upper midline was 
shifted about 2mm to the left, and the lower 
midline was shifted about 1mm to the right. The 
pre-treatment cephalometric analysis revealed a 
skeletal Class I relationship (SNA 81˚ SNB 79˚, ANB 
2˚), lingually- tipped maxillary and mandibular 
incisors (U1-SN 96, L1-MP 76 ̊), and retrusive upper 
and lower lips (-2mm/-2mm to the E-Line) (Fig. 5; 
Table 1). The panoramic radiograph (Fig. 6) showed 
multiple missing teeth: UR5, UL2, UL4 and UL5. The 
temporo- mandibular joint (TMJ) radiographs were 
within normal limits (WNL), and there were no signs 
or symptoms of temporomandibular disorder (TMD) 
(Fig. 7). The Discrepancy Index (DI) was 21 points, 
including 1 adjunctive points due to implant site 
complexity. For details, refer to Worksheet 1 at the 
end of this report.

Treatment Objectives

1.	 Increase the axial inclination of the incisors.

2.	Relieve mandibular crowding.
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 █ Fig. 5: Pre-treatment lateral cephalometric radiograph 

 █ Fig. 6: Pre-treatment panoramic radiograph 

 █ Fig. 7: 
Pre-treatment TMJ radiographs - transcranial views of the right side 
open (A) and closed (B), as well as the left side open (C) and closed (D).

(A) (B) (C) (D)

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 81˚ 81˚ 0˚
SNB˚ (80º) 79˚ 79˚ 0˚
ANB˚ (2º) 2˚ 2˚ 0˚
SN-MP˚ (32º) 39˚ 38˚ 1˚
FMA˚ (25º) 32˚ 31˚ 1˚
DENTAL ANALYSIS

U1 To NAmm (4mm) 2 2 0
U1 To SN˚ (104º) 96˚ 98˚ 2˚
L1 To NBmm (4mm) 2 3 1
L1 To MP˚ (90º) 76˚ 80˚ 4˚
FACIAL ANALYSIS

E-LINE UL (-1mm) 2 1 1
E-LINE LL (0mm) 2 2 0
%FH: Na-ANS-Gn  
(53%) 53% 53% 0
Convexity: G-Sn-Pg’  
(13º) 5˚ 8˚ 3˚

██ Table 1: Cephalometric summary

3.	Correct Class III malocclusion over the left side.

4.	Maintain a harmonious straight profile.

5.	Prepare the UL2 area as an implant site. 

6.	Repair posterior missing teeth with fixed  
dental prostheses.

Treatment Alternatives

The ideal objective for this fully fixed appliance 
treatment was to resolve the malocclusion 
and align the dentition. Three options were 
considered (Fig. 8):
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 █ Fig. 8: 
A three-part diagram shows three treatment approaches. See text 
for details.

◼Fig. 8:  
A three-part diagram shows three treatment approaches. See 
text for details. 

Option 1

Option 2

Option 3

Option 1: Extract the retained primary tooth ULb 
and close the UR5, UL2, UL4, and UL5 spaces using 
orthodontic treatment and to substitute the UL2 
space with the UL3.

The option has three disadvantages. First of all, the 
profile would not be improved. Second, as it would 
not be esthetically ideal to replace the UL2 with 
UL3, a full coverage restoration will be needed to 
achieve a desired appearance. Lastly, the Class III 
malocclusion on the left side would not be resolved, 
and it might not be possible to retain the Class I 
relationship on the right side. However, it would be 
a good choice if the patient has limited finances.

Option 2: Extract the ULb and reserve the space for 
an implant-supported prosthesis (ISP) to restore the 
upper left incisor (UL2). Open space from the UR5, 
UL4, and UL5 sites in preparation for fixed prostheses.

The bone ridge at the UR5, UL4, and UL5 sites is quite 
narrow, but the bone at UL2 site is thick. This method 
avoids sinus perforation, reducing both costs and 
discomfort during surgery. The time needed would 
be substantially reduced than having to restore all 
the spaces with dental implants. As the sinus floor is 
so thin, if the ULe were to be extracted, there could 
potentially be damage or fracturing of the sinus floor. 
Therefore, extraction was not considered, and instead 
only the upper half of the ULe cusp was reduced to 
let the gingiva grow over it. This is the main reason 
why a dental bridge prosthesis was considered. 
However, a major disadvantage of this treatment is 
the need for reduction of healthy teeth (UR4, UR6, 
UL3, and UL6) to accomodate the fixed prostheses. 
The design of the prothesis is shown in Fig. 8

Option 3: Extract ULb and reserve the space for an 
ISP to restore UL2. The UR5, UL4, and UL5 spaces 
would be regained for an ISP with an open window 
and large scale GBR. 



JDO 62  CASE REPORT

33

Interdisciplinary Treatment for Multiple Congenitally Missing Teeth   JDO 62

 █ Fig. 9: A progressive series of maxillary frontal views show treatment progress from start to finish (18M)

0M

15M

3M

17M

12M

Final

This method achieves Class I occlusion on both sides 
without sacrificing any healthy teeth. However, the 
disadvantages are a larger scale of operation, more 
post-operative discomfort, and a higher cost.

After discussing the pros and cons of each option 
with the patient and his parents, they decided on  
Option 2. This treatment would be divided into two 
phases: (1) correct the alignment and (2) complete 
the final prosthesis.

Treatment Progress

A fixed 0.022-in slot Damon Q® bracket system 
(Ormco, Glendora, CA) was used with archwires and 
accessories produced by the same manufacturer 
(Fig. 9). The bracket torque selection for anterior 
teeth was standard for both arches. In the 1st month 

of treatment, the upper arch was bonded except 
for the ULe and ULb, both of which remained 
un-bonded throughout the treatment .  S i te 
development for the missing UR5, UL4, and UL5 
was initiated using a compressed coil spring, and 
the UL2 implant site space was retained with an 
uncompressed coil spring between UL1 and UL3.

In the 3rd month of treatment, bite turbos composed 
of glass ionomer cement (GC America, Alsip IL) were 
bonded on the occlusal surfaces of the LR7 and LL7 
to permit bonding of the lower incisor bracket, and 
a corresponding series of brackets were bonded 
on the lower arch, with an initial 0.014-in copper-
nickel-titanium (CuNiTi) wire. L-type Class III elastics, 
from the upper 1st molars to the lower canines, were 
used bilaterally to correct the sagittal discrepancy. 
In the 6th month, after 3 months of leveling and 
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 █ Fig. 10: Post-treatment facial and intraoral photographs 

alignment, the bite turbos were removed. The 
upper and lower archwires were changed to 
0.017x0.025-in titanium-molybdenum-alloy (TMA) 
and 0.014x0.025-in CuNiTi, respectively.

In the 8th month of treatment, the maxillary archwire 
was changed to a 0.016x0.025-in stainless steel 
(SS) wire, and the lower archwire was changed to a 
0.017x0.025-in TMA. In the 9th month, the LR3, LR1, 
LL1, LL3, and LL6 brackets were rebonded to correct 

the axis inclination. In the 10th month, a torquing 
spring was used to correct the torque of UL1. In 
the 12th month, both archwires were changed to 
0.016x0.025-in SS. Unfortunately, the overjet of the 
UL molars (UL6, UL7) was not enough, so Chipmunk 
1/8-in, 3.5-oz cross bite elastics were indicated to 
improve it. In the 16th month, an open-coil spring 
maintained the 7mm space at the ULb site in the 
mesiodistal dimension, and an ISP was installed to 
restore the UL2. The ULe height was reduced by 



JDO 62  CASE REPORT

35

Interdisciplinary Treatment for Multiple Congenitally Missing Teeth   JDO 62

ULe 

 █ Fig. 11 : 
Post-treatment panoramic radiograph. The ULe is marked marked 
in yellow.

 █ Fig. 12: 
Post-treatment TMJ radiographs corresponding to the pretreatment
TMJ views in Fig. 7. All morphology is WNL.  █ Fig. 13: Post-treatment lateral cephalometric radiograph 

2mm so that the gingiva could grow over it. In the 
last month of treatment, a bilateral dental bridge 
was completed. The lower midline was shifted about 
1mm to the left with an L-type Class II elastic (Fox 
1/4-in, 3.5-oz) applied to the right side. After 18 
months of active treatment, all fixed appliances were 
removed, and interim records were taken. 

Treatment Results

After 18 months of active orthodontic treatment, all 
spaces were closed except for the UL2 implant site. 
The ULb crossbite and dental midline discrepancy 
were both resolved. The patient was satisfied 

with the result. Post-treatment photographs are 
documented in Fig. 10. Post-treatment panoramic 
film shows ideal axial inclination that was not 
clinically evident (Fig. 11). The post-treatment TMJ 
radiographs document both condylar heads as 
symmetrical and well positioned in the fossa (Fig. 
12). The superimposed cephalometric tracings 
revealed that the upper and lower incisor torque 
(axial inclination) were acceptable (Fig. 13). The 
mandibular incisor inclination was increased by 
4˚; the maxillary incisor inclination was increased 
by only 2˚ (Table 1). The mandibular plane angle 
was decreased by 1˚ (Fig. 14), which is consistent 
with Class III elastic application. The American 
Board of Orthodontics (ABO) Cast Radiograph 
Evaluation (CRE) score was 15 points, as shown in 
the supplementary Worksheet 2. The major residual 
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 █ Fig. 14: 
Superimposed cephalometric tracings show the dentofacial changes after 18 months of treatment (red) compared to the pre-treatment 
position (black). The tracings reveal that post-treatment upper and lower incisor torque (axial inclinations) were acceptable (Fig. 13). 
Mandibular incisor inclination was increased 4˚, but the maxillary incisor inclination was increased by 2°. The greatest improvement is the 
intrusion of the upper incisors, and the flaring and extrusion of the lower incisors. The upper and lower posterior teeth were slightly retracted. 
The profile has been well maintained 

 █ Fig. 15: 
A sagittal CBCT cut through the UL2 implant site shows adequate 
ridge width (6.5mm, yellow line) and sufficient depth (11mm, blue 
line) for a 3.0x11-mm implant.

Astra 3.0x11mm 

discrepancies were occlusal contacts (5 points), 
overjet (3), and buccolingual inclination (3). The 
Pink and White dental esthetic score was 6 points 
as detailed in Worksheet 3 at the end of this case 
report. Discrepancies were axial inclination, contact 
areas, tooth proportion, tooth-to-tooth proportion, 
root convexity and midlines.

Implant-Supported Prosthesis 

The pre-operat ive  CBCT imaging assessed 
the alveolar bone volume at the UL2 site. The 
edentulous ridge was 6.5mm wide, and the vertical 
bone height (depth) was over 10mm (Fig. 15). Under 
local anesthesia, the ULb was slowly and cautiously 
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 █ Fig. 16: 
Steps involved in the placement of the implant are illustrated as follows. (a) UL2 edentulous site was prepared as a 6.5mm long implant space. (b) 
ULb extraction. (c) Incisions lingual to the mid-crestal and sulcular were performed for flap reflection. (d)&(e) A guide pin was placed to check 
axial direction and depth. (f) A 3.0x11-mm implant fixture was inserted. (g) Occlusal view of implant fixture and osseous ridge with a yellow 
bar showing the buccal bone thickness is >2mm. The healing abutment was placed. (h) Flaps were repositioned and sutured with direct loop 
interrupted 4-0 sutures. See text for details.

 █ Fig. 17: 
A panel of photographs showing the prosthesis fabrication procedure 6 months after implant placement. (a) Healing abutment exposure was 
noted. (b) Ideal soft tissue modeling. (c)&(d) Direct abutment was installed. (e)&(f) A double cord gingival retraction technique was used to 
make a direct impression. (g) A Tony Cap was used as a substitute for provisional crowns and for soft tissue modeling. (h) A porcelain crown 
delivered and luted with temporary cement. See text for details.
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extracted in order to avoid bone loss. A crestal incision was performed lingual to the center of the edentulous 
ridge, and a full thickness mucoperiosteal flap was reflected. After that, the first lancer drill was positioned 
lingual of the center of the edentulous ridge and 2mm palatal to the buccal plate, and drilled to a depth 
of 11mm, where a surgical guide pin was placed. A periapical X-ray was exposed to check the mesiodistal 
angulation and ensure there had been no penetration. An implant fixture (3.0x11-mm OsseoSpeedTM TX, 
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 █ Fig. 19: Implant position and jumping distance (yellow bar) █ Fig. 18: Post-treatment dental models (casts) 

Dentsply International, York, PA) was installed 
according to the manufacturer’s instructions, and a 
healing abutment (Ø4.0x H2.0-mm) was placed. The 
soft tissue flap was repositioned and closed with 
interrupted 4-0 sutures (Fig. 16). Fig. 16g shows that 
the buccal bone thickness was >2mm, which is ideal 
for the long-term success of an implant-supported 
prosthesis.7 The prosthetic sequence of soft tissue 
formation and the implant-retained crown delivery 
is illustrated in Fig. 17. The post-surgical panoramic 
radiograph confirmed the accuracy of the implant 
position (Fig. 11). After a 6-month osseointegrated 
healing period, the healing abutment was replaced 
with a direct abutment (Ø4.0mm, 2.0mm height). A 
torque ratchet was applied at 15N-cm to seat and 
secure the abutment in the planned position. The 
inter-occlusal clearance for the post was increased 
to ~1.5mm for the porcelain crown fabrication.8 
A double cord gingival retraction technique 
compressed the soft tissue to expose the abutment 
margin.  A direct impression was made with 
polyvinyl siloxane impression material while the thin 

compression cord was left in the gingival sulcus. The 
prepared abutment was then covered by a Tony 
Cap (Alliance, Taiwan), a device that substitutes for a 
temporary crown to allow for soft tissue modeling. 
The impression was poured in type IV dental stone, 
and the cast was mounted on an articulator with a 
silicon bite record. A porcelain crown was fabricated 
and delivered 1 week later. After checking the 
tightness of the contact area with dental floss and 
the margin integrity with a dental explorer, the 
permanent crown was luted with temporary cement 
(Fig. 17h). New upper and lower clear retainers were 
prepared after the delivery of the prothesis. Post-
treatment records document the final result (Figs. 
10, 11, and 18).

Discussion

Open Coil Spring

In treating the current case, the open coil spring 
played a very important role, as it could be employed 
to apply or maintain force. In the alignment stage 
prior to placing the implant, the space between 
the posterior teeth on both sides of the upper 
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SOCKET TYPE AFTER EXTRACTION 

TYPE I SOCKET
Intact Buccal bone 
No soft tissue loss

TYPE II SOCKET
Buccal bone loss 
No soft tissue loss

TYPE III SOCKET
Buccal bone & 
soft tissue loss 

No immediate implant placement 
Dual-zone socket augmentation

Thick Gingival 
Biotype

Thin Gingival 
Biotype

Immediate implant placement 
>2mm from buccal palate, 1mm 
sub-crystal
Dual-zone grafting:
Delayed Provisional Crown 3-4 months 
Biotype Conversion at 2nd stage-Palatal 
incision

No immediate implant placement 
Dual-zone socket augmentation

Immediate implant placement 
>2mm from buccal palate, 
1mm sub-crystal
Dual-zone grafting:
Immediate Provisional Crown if 
primary stability > 35 Ncm 

 █ Fig. 20: Flow chart for immediate implant placement in esthetic zone

jaw needed to be increased.9 An open coil spring, 
measuring the width of 1-1.5 brackets longer than 
the original space was utilized, and subsequently the 
UL2 space was just right. As the purpose here was 
to maintain the space, by simply placing a spring of 
the appropriate size, the space could be maintained 
without applying any unwanted or excess force. The 
open coil spring was used throughout the entire 
treatment until it was removed at the debonding 
stage. Without it, it would not have been possible to 
have effectively controlled the space.8

Reduction of the ULe Cusp

Another major factor was that the ULe cusp was 
shortened in the 16th month of treatment. The 
purpose of the shortening was to allow the gingiva 
to grow over it, following the shape of the temporary 
crown to achieve an ideal morphology, after which 
the final prostheses could be delivered. If the ULe 
had been extracted, potential sinus perforation may 
have complicated the treatment.6,7
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Immediate Implant Placement

The decision to place immediate implants after 
tooth extraction is dependent on numerous factors. 
The major debate of whether or not to perform 
immediate implants arises from individual bias, 
philosophy, as well as where the clinician was 
trained and their previous experience. In the era of 
evidence-based dentistry, there is adequate long-
term evidence that indicates immediate implants 
not only reduce the overall treatment time and the 
number of surgeries for the patient, but also help 
preserve more bone and soft tissue. Both of these 
factors are very critical for good and stable results in 
the esthetic zone.10-12 

The five critical factors that determine whether an 
immediate placement is the best option for the 
patient are:

1. Socket Type (Fig. 20) 

Only a Type I socket is an ideal socket for immediate 
placement in the esthetic zone. Sometimes, 
acceptable results are obtained with Type II and 
Type III sockets, which otherwise are unpredictable 
in the esthetic zone. The risk of soft tissue and bone 
recession in a patient with a thin gingival biotype is 
compounded if the buccal plate of bone is missing. 
This patient was at low risk for long-term esthetic 
problems (Figs. 16a & b). Recognizing that a Type I 
socket was the correct choice, without staging the 
implant procedure by only grafting the socket at the 
time of extraction, increased the ability to regenerate 
the lost bone in the buccal plate. The implant could 
then be placed immediately in an adequate volume 
of bone, having ensured that there was at least 2mm 
of buccal bone for the implant.13,14

2. Soft Tissue Biotype (Figs. 16a and 16b)

A patient’s gingival biotype is probably the most 
important aspect in planning an immediate implant. 
A thick gingival biotype almost always has a thick 
buccal plate. The implant position and dual zone 
grafting described in the following sections ensures 
adequate buccal bone thickness and soft tissue 
volume around the implant. Also, delaying the 
fabrication of the provisional crown until the second 
stage is advisable. However, if the thickness of the 
gingival biotype is not as thick as the one in this 
case, a simple yet effective technique is to push 
extra gingiva towards the facial aspect by making 
a palatal incision during the second stage. This 
biotype conversion technique allows the clinician 
to convert a thin biotype into a thick biotype. There 
is a high risk of recession with a thin biotype, which 
needs to be managed properly, whereas a thick 
biotype is safe and forgiving.15

3. Implant Position (Fig. 19) 

More bone and soft tissue around an implant is 
essential for long-term success. The previously 
accepted guidelines of 1mm of bone around 
implants is not sufficient in the esthetic zone. 
Placing an implant >2mm from the buccal bone and 
1mm sub-crestally results in greater preservation 
of the crestal bone. Placing an implant one size 
narrower than what is commonly accepted provides 
more chance of maintaining the papilla height. In 
thin biotype cases, whenever possible, a tooth-to-
implant distance of 2-2.5mm is essential.6,12 

4. Dual Zone Grafting 

Previously, clinicians only grafted if the “jumping 
g a p ”  b e t w e e n  t h e  i m p l a n t  a n d  b o n e  w a s 
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>1.5mm.9,16 Today, it is recognized that adding 
a bone graft regardless of the distance between 
the implant and bone has tremendous esthetic 
benefits in maintaining soft tissue height. Grafting in 
conjunction with immediate implant placement has 
helped not only in preventing horizontal bone loss, 
but also in maintaining crestal bone, hence leading 
to better soft tissue volume around implants. The 
key is to graft not just the “bone zone”, but also the 
“soft-tissue zone.” In the anterior region of this case, 
the existing papilla height was always higher than 
the facial gingival height, so overbuilding the site 
with the grafting material allowed some extra bone 
height to be gained, which brought about extra soft 
tissue height.17

5. Immediate or Delayed Provisional Restoration 

The timing of the provisional is not critical for the 
long term survival of the implant. Recognizing 
the patient’s soft tissue volume and biotype helps 
clinicians to plan accordingly: whether to make an 
immediate provisional or to delay the fabrication 
of the provisional for 3-4 months in order to gain 
more soft tissue thickness. This biotype modification 
procedure is the key for better long-term results. 
The flow chart in Fig. 20 highlights some of the key 
points discussed, and will help guide the clinician in 
determining which protocol is appropriate to follow, 
based on the clinical scenario.

Conclusions

Interdisciplinary treatments require a thorough 
understanding of all aspects of dentistry, such 
as orthodontics, implantology, prosthodontics, 
etc .  Orthodontists  should be the leaders of 

interdisciplinary teams since they lay down the 
foundations for the rest of the team to build on.

When an orthodontist opens the space, the papilla 
heights are adversely affected, and some patients 
have altered passive eruption after treatment , which 
affects the level of gingival margins.

Immediate implants are commonly used to replace 
congenitally missing lateral incisors in orthodontic 
patients, but the restorations are often challenging 
because the anterior esthetics is quite demanding.

This difficult malocclusion (DI=21) was treated to a 
very good alignment (CRE=15), and both the patient 
and the clinician were pleased with the results.
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Total Score:

Case # Patient 
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Alignment/Rotations

Marginal Ridges

 Buccolingual Inclination

Overjet

Occlusal Contacts

Occlusal Relationships

Interproximal Contacts

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter 
 in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion. 

15

Total Score:

Case # Patient 
 

 

 

 

1

1

 

 

����� Alignment/Rotations
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Occlusal Contacts

Occlusal Relationships

Interproximal Contacts

INSTRUCTIONS:  Place score beside each deficient tooth and enter total score for each parameter
 in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.

IBOI Cast-Radiograph Evaluation

Root Angulation
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3
4

5
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4
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4
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12

3
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1. Pink Esthetic Score

IBOI Pink & White Esthetic Score

Total Score: = 6

2. White Esthetic Score ( for Micro-esthetics )

1

2

4
6

53

12

3
4

5

1. M & D Papillae 0 1 2

2. Keratinized Gingiva 0 1 2

3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

1. Midline 0 1 2

2. Incisor Curve 0 1 2

3. Axial Inclination (5°, 8°, 10°) 0 1 2

4. Contact Area (50%, 40%, 30%) 0 1 2

5. Tooth Proportion (1:0.8) 0 1 2

6. Tooth to Tooth Proportion 0 1 2

1. M & D Papilla 0 1 2

2. Keratinized Gingiva 0 1 2

3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

1. Midline 0 1 2

2. Incisor Curve 0 1 2

3. Axial Inclination (5°, 8°, 10°) 0 1 2

4. Contact Area (50%, 40%, 30%) 0 1 2

5. Tooth Proportion (1:0.8) 0 1 2

6. Tooth to Tooth Proportion 0 1 2

Total = 1

Total = 5



Join the iAOI
the future of dentistry!

How to join iAOI? 
Certified members of the Association are expected to complete 
the following three stages of requirements.  

1. Member
Doctors can go to http://iaoi.pro to apply for membership to 
join iAOI. Registered members will have the right to purchase 
a workbook in preparation for the entry exam.   

2. Board eligible
All registered members can take the entry exam. Members 
will have an exclusive right to purchase a copy of iAOI workbook 
containing preparation materials for the certification exam. The 
examinees are expected to answer 100 randomly selected 
questions out of the 400 ones from the iAOl workbook. Those 
who score 70 points or above can become board eligible.     

3. Diplomate
Board eligible members are required to present three written 
case reports, one of which has to be deliberated verbally. 
Members successfully passing both written and verbal 
examination will then be certified as Diplomate of iAOI.    

4. Ambassador
Diplomates will have the opportunity to be invited to present six 
ortho-implant combined cases in the iAOI annual meeting. 
Afterwards, they become Ambassador of iAOl and will be 
awarded with a special golden plaque as the highest level 
of recognition in appreciation for their special contribution.        

About our association-iAOI

For more information on benefits and requirements 
of iAOI members, please visit our official website: 
http://iaoi.pro.
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International Association of Orthodontists and Implantologists 
(iAOI) is the world's first professional association dedicated 
specifically for orthodontists and implantologists. The 
Association aims to promote the collaboration between these 
two specialties and encourage the combined treatment of 
orthodontic and implant therapy in order to provide better care 
for our patients. 
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examinees are expected to answer 100 randomly selected 
questions out of the 400 ones from the iAOl workbook. Those 
who score 70 points or above can become board eligible.     

3. Diplomate
Board eligible members are required to present three written 
case reports, one of which has to be deliberated verbally. 
Members successfully passing both written and verbal 
examination will then be certified as Diplomate of iAOI.    

4. Ambassador
Diplomates will have the opportunity to be invited to present six 
ortho-implant combined cases in the iAOI annual meeting. 
Afterwards, they become Ambassador of iAOl and will be 
awarded with a special golden plaque as the highest level 
of recognition in appreciation for their special contribution.        

About our association-iAOI

For more information on benefits and requirements 
of iAOI members, please visit our official website: 
http://iaoi.pro.
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International Association of Orthodontists and Implantologists 
(iAOI) is the world's first professional association dedicated 
specifically for orthodontists and implantologists. The 
Association aims to promote the collaboration between these 
two specialties and encourage the combined treatment of 
orthodontic and implant therapy in order to provide better care 
for our patients. 
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History and Etiology

An 18-year-old girl presented with chief complaints 
of crooked teeth, prominent chin, and depression 
of the mouth corners. The patient had no history of 
systemic diseases.

The dental nomenclature for this report is a modified 
Palmer notation. Upper (U) and lower (L) arches, as 
well as the right (R) and left (L) sides, define four oral 
quadrants: UR, UL, LR, and LL. Teeth are numbered 
1-8 from the midline in each quadrant, e.g., a lower 
right first molar is LR6.

Diagnosis

A clinical extraoral examination showed a straight 
profile, prominent chin, facial symmetry, and smile 
line with normal gingival exposure. The intraoral 

Anterior Crossbite Treated with Four-Bicuspids 
Extraction and Insignia® System 

without Manual Adjustments or TADs

Abstract 
An 18-year-old girl reported with chief complaints of crooked teeth, prominent chin, and depression of mouth corners. She was 
diagnosed with a unilateral end-on Class III (Super Class I) with anterior crossbite, and severe crowding (20mm) in the upper arch. The 
orthodontic treatment was accomplished in 19 months with extraction of the four first premolars and the application of a custom-
made self-ligating orthodontic appliance, Insignia® (Ormco, Brea, CA). There was no bracket repositioning nor archwire adjustments. 
At the one- and two-year follow-up, the improved functional occlusion and esthetics were stable . (J Digital Orthod 2021;62:52-70)

Key words:
Insignia® system, customized passive self-ligating bracket, digital set-up, bite turbos, anterior crossbite

examination exhibited coincident upper and lower 
dental midlines, unilateral end-on Class III (Super 

Class I)1 and an incisor crossbite. Severe crowding 
(20mm) was found in the upper arch, and there was 
mild crowding (5mm) in the lower arch. The overbite 
measured 1mm, and the overjet was -0.5mm. The 
pink and white esthetic analysis showed good oral 
hygiene and sound soft tissues with no gingival 
recession nor non-carious cervical lesions. The height 
of the gingival margins in the esthetic zone of the 
maxillary anterior region exhibited a natural high-
low-high pattern. The size, shape, and proportion of 
the teeth were good. Four impacted wisdom teeth 
were revealed by the panoramic radiograph. The 
temporo-mandibular joint image demonstrated 
bilateral condyles with similar sizes and no obvious 
defects. The cephalometric radiograph revealed 
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 █ Fig. 1: Pre-treatment facial and intraoral photographs 

a skeletal Class I relationship, proclined upper incisors (U1 to SN=111°), and retroclined lower incisors (L1 

to MP=80.5°). The mandible was protrusive (Figs. 1-5; Table 1). As shown in the subsequent worksheet, the 
American Board of Orthodontics (ABO) Discrepancy Index (DI) was 132 (Worksheet 1).
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 █ Fig. 3:   
Pre-treatment panoramic radiograph shows the impacted 3rd molars.

 █ Fig. 4: Pre-treatment cephalometric radiograph 

 █ Fig. 5:   
Pre-treatment TMJ transcranial radiographs show bilateral
condyles with similar sizes and no obvious defects.

 █ Fig. 2: Pre-treatment study models (casts) 

Treatment Objectives

Maxilla (all three planes):

•	 A-P: Maintain

•	 Vertical: Maintain

•	 Transverse: Maintain

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 84.5˚ 85˚ 0.5˚
SNB˚ (80º) 85˚ 84.5˚ 0.5˚
ANB˚ (2º) -0.5˚ 0.5˚ 1˚
SN-MP˚ (32º) 36.5˚ 37˚ 1.5˚
FMA˚ (25º) 28.5˚ 30˚ 1.5˚
DENTAL ANALYSIS

U1 To NAmm (4mm) 3.5 3 0.5
U1 To SN˚ (104º) 111˚ 116.5˚ 5.5˚
L1 To NBmm (4mm) 4.5 2 2.5
L1 To MP˚ (90º) 80.5˚ 72˚ 7.5˚
FACIAL ANALYSIS

E-LINE UL (-1mm) 3 0 2
E-LINE LL (0mm) 5 1 1.5
Convexity: G-Sn-Pg’  
(13º) 2˚ 3.5˚ 1.5˚
%FH: Na-ANS-Gn  
(53%) 59% 59% 0%

██ Table 1: Cephalometric summary
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Mandible (all three planes):

•	 A-P: Maintain

•	 Vertical: Maintain

•	 Transverse: Maintain

Maxillary dentition:

•	 A-P: Correct the unilateral end-on Class III by 

protracting the UL6.

•	 Vertical: Maintain

•	 Inter-molar/Inter-canine width: Decrease the 

inter-canine width by aligning the blocked-out 

canines, and increase the inter-molar width for to 

correct buccal overjet.

Mandibular dentition:

•	 A-P: Retract the lower anterior teeth for anterior 

crossbite correction.

•	 Vertical: Maintain

•	 Inter-molar / Inter-canine width: Increase

Facial esthetics: Correct the depression of mouth 
corners by correcting the anterior crossbite.

Treatment Plan

1.	Extract the two upper first premolars to relieve the 
severe crowding of 20mm in the maxillary arch 
and to maintain the good upper facial profile. 

2.	Protract UL6 to correct the end-on Class III molar 
relationship on the left side. 

3.	Extract the two mandibular first premolars and 
retract the lower anterior teeth to correct the 
anterior crossbite.

Digital Set-Up

(1)	 Overbite and overjet: Set to 1.5mm (Fig. 6)

(2)	 Extract upper and lower first premolars. 

(3)	 Torque compensation by the system: On 

(4)	 Set the archwire plane to the center of the 
upper and lower central incisors. 

Insignia® is a highly efficient leveling, aligning, 
and torque expressing tool. While brackets and 
wires are digitally customized, the anchorage is 
managed clinically with elastics, TADs, and ligature 
wires. Consequently, it is unnecessary to tell the 
technicians how the doctor would like to close the 
extraction spaces. The digital set-up should be as 
simple as the example above.

Sometimes it is impossible to achieve good crown 
and root alignment at the same time given that 
the tooth morphology has been modified by 
either attrition or previous dental restorations. With 
TruRoot® data integration of Insignia®, the decision 
of whether to align the roots or crowns is left to the 
doctor’s discretion. In this case, the decision was 
made to align the marginal ridges instead of the 
roots considering that there were no caries nor any 
ill-fitting restorations (Fig. 6)

Appliance and Treatment Progress 

The treatment was initiated with bonding of a 0.022-
in slot Insignia® fixed appliance (Ormco, Brea, CA). 
Subsequently, all four premolars were extracted. The 
study cast was a useful tool for the assistant to make 
sure that the jigs fitted well and were seated into a 
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 █ Fig. 6:   
Different from aligners, for customized braces, only the end result and bracket position need to be checked in the digital set-up. Especially 
in an interdisciplinary treatment, with TruRoot®9 data integration of Insignia®, the doctors and specialists can specifically and efficiently 
decide whether to align the crowns or the roots via online communication.

stable position.6 It could also be used as a guide to 
cut the first archwire extraorally to the proper length. 
Self-curing Type II glass ionomer cement (GIC) Fuji 
II® (GC America, Alsip IL) was applied on the occlusal 
surfaces of both L6s for the purpose of opening 
the bite. Open coil springs were placed between 
the central incisors and canines, which  led to the 
distalization of the canines and the flaring out of 
the central incisors, thereby relieving the crowding 
and correcting the anterior crossbite. Since there 
was much more severe crowding in the upper arch 
(20mm) than the lower (5mm), the upper incisors 
are more susceptible to flaring. Consequently, the 
central incisor crossbite was corrected within the 
first month of the treatment. The remaining height 
of the bite turbos and the amount of lateral incisor 
crossbite were checked at every visit to ensure there 

was sufficient vertical clearance for the blocked 
UR2 and UL2 to move out labially (Figs. 7-9, 3M). The 
patient was trained to use a tongue blade to squeeze 
out the blocked-in upper lateral incisors. In the 
fifth month of treatment, the lower dental midline 
shifted to the right due to light premature contact 
between UL2 and LL3. With the gradual alignment 
of UL2, the mandibular functional shift diminished 
accordingly (Figs. 8-9, 5M). Despite that the UR2, UR1, 
UL1, and UL2 were bound together with a power 
chain, UR2 flared out in the 11th month of treatment 
due to a premature contact with LR3. This, however, 
was only temporary since the distalization process 
of LR3 was still under way (Figs. 7-8, 11M). In the 14th 
month of treatment, interproximal reduction was 
performed on the upper incisors to enhance the 
anterior Bolton ratio. In the 16th month, the upper 
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0M 3M 5M1M

19M 11M 8M16M

 █ Fig. 7: Treatment progression from the right buccal view is shown for 19 months (M) of active treatment in a clockwise order. See text for details.

0M 3M 5M1M

19M 11M 8M16M

 █ Fig. 8: Treatment progression from the frontal view is shown for 19 months (M) of active treatment in a clockwise order. See text for details.

0M 3M 5M1M

19M 11M 8M16M

 █ Fig. 9: Treatment progression from the left buccal view is shown for 19 months (M) of active treatment. See text for details.
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0M

0.014-in Damon CuNiTi

3M

0.018-in Damon CuNiTi

5M

0.016-in Damon CuNiTi

1M

0.016-in Damon CuNiTi

19M

0.019x0.025-in Insignia SS

11M

0.021x0.025-in Insignia CuNiTi

8M

0.014x0.025-in Insignia CuNiTi

16M

0.019x0.025-in Insignia SS

0M
0.014-in Damon CuNiTi

3M
0.018-in Damon CuNiTi

5M
0.016-in Damon CuNiTi

1M
0.016-in Damon CuNiTi

19M

0.019x0.025-in Insignia SS

11M

0.021x0.025-in Insignia CuNiTi

8M

0.014x0.025-in Insignia CuNiTi

16M

0.019x0.025-in Insignia SS

 █ Fig. 10:   
Treatment progression of the maxillary arch is shown from the occlusal view for 19 months (M) in a clockwise order. Open coil springs were 
placed between the central incisors and canines for canine distalization and flaring of the central incisors. See text for details.

 █ Fig. 11:   
Treatment progression of the mandibular arch is shown from the occlusal view for 19 months (M) in a clockwise order. Placement of open coil 
springs in the third month was the active mechanics to correct lower arch crowding. Since the premolars were extracted, the additional use of a 
power chain during the 0.018-in NiTi archwire phase was not necessary.
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and lower midlines became coincident. This was 
achieved by the application of Class II elastics (3.5-oz 

Fox, Ormco) on the right side, and a short crossbite 
elastic (3.5-oz Chipmunk, Ormco) on the left side to 
keep the occlusion settled (Figs. 8-9, 16M). Asymmetry 
of the gingival margin in the upper anterior teeth 
was noticed. Considering that the gingival line 
could not be seen at all even with the broadest 
smile, the patient refused the recommendation of 
gingivoplasty with a diode laser (Fig. 12). After 19 
months of active treatment, all appliances were 
removed. There was no manual adjustment of 
the bracket bonding positions nor wire bending 
throughout the entire treatment period. 

Result Achieved

Maxilla (all three planes):

•	 A-P: Maintained

•	 Vertical: Maintained

•	 Transverse: Maintained

Mandible (all three planes):

•	 A-P: Maintained

•	 Vertical: Maintained

•	 Transverse: Maintained

Maxillary dentition:

•	 A-P: UL6 was protracted to correct the end-on Class 

III. The upper incisors were flared 5.5° to achieve a 

positive overjet, and to maintain the good upper 

facial profile (Fig. 16). 

•	 Vertical: Maintained

•	 Inter-molar / Inter-canine width: The inter-canine 

width was decreased by aligning the blocked-out 

canines, and the inter-molar width was slightly 

increased to achieve a positive buccal overjet.

Mandibular dentition:

•	 A-P: The lower anterior teeth were retracted and 

retroclined by 7.5° to correct the anterior crossbite (Fig. 16).

•	 Vertical: Maintained

•	 Inter-molar / Inter-canine width: Increased

Facial esthetics: 

The depression of mouth corners was corrected. 
The chin is less prominent in appearance and the 
facial profile has become more pleasing (Fig. 12). 

Maintenance

Fixed lingual retainers (Maxillary 2-2 and Mandibular 

2-3) were bonded, and clear overlay retainers 
for both arches were delivered. The patient was 
instructed to wear the overlay retainers full time 
for the first month and nights only thereafter. 
Instructions were given for both oral hygiene and 
retainer maintenance.

Final Evaluation of the Treatment

An ABO Cast-Radiograph Evaluation score of 7 points4 

was achieved. The major discrepancies were the mild 
end-on Class III molar relationship on the left side (2 

points), the occlusal contacts on the left side (2 points), 
and the root angulation of UR2, LL5, and LR5 (3 points) 
(Worksheet 2).

Superimposition of the pre and post-treatment 
cephalometric tracings confirmed the slight flaring 
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◼Table 2: Treatment Sequence. 

Appointment Archwire Notes

1 (0 mo) U/L: 0.014-in Damon CuNiTi Disarticulation with posterior bite-turbos constructed with Fuji II¨ Type 
II Glass Ionomer cement (GC America, Alsip IL) on the occlusal surfaces 
of the L6s.

The blocked-in lateral incisors were not bonded.

2 (1 mo) U/L: 0.016-in Damon CuNiTi After extraction of U4s and L4s, open coil springs were used to 
decrowd the anterior teeth.

3 (3 mo) U/L: 0.018-in Damon CuNiTi Buttons were bonded to the U2s and L2s in order to rotate the the 
blocked-in teeth outwardly with power chains.

4 (5 mo) U/L: 0.016-in Damon CuNiTi U2s and L2s were bonded and engaged to the main wire. Patient was 
instructed to use a tongue blade to accelerate pushing the U2s out.

5 (7 mo) U/L: 0.018-in Damon CuNiTi A new customized Insignia¨ bracket was bonded to LL7 with the 
supplied jig, due to dislodgment and loss of the original bracket.

6 (8 mo) U/L: 0.014x0.025-in Insignia CuNiTi A new Damon Q¨ bracket was bonded to LL7 due to dislodgment 
and loss of the Insignia¨ bracket.

7 (9 mo) U/L: 0.018x0.025-in Insignia CuNiTi Preparing for the En-Masse retraction, the mandibular anterior 
teeth were tied together with an 0.010-in stainless steel ligature 
wire, since they were already well aligned.

The posterior bite turbos were removed, because there was neither 
a crossbite problem nor bracket biting risk.

8 (11 mo) U/L: 0.021x0.025-in Insignia CuNiTi Power chains were used to retract the lower arch En-Masse, and to 
close all tiny spaces in the upper arch.

9 (13 mo) U/L: 0.019x0.025-in Insignia SS

10 (14 mo) Inter-proximal reduction (IPR) was performed on the upper incisors 
to optimize the anterior Bolton ratio.

90¡ dropping hooks were inserted at the L3s, and the Class III 
elastics (Fox, 1/4-in, 3.5-oz) from L3s to U6s to retract mandibular 
anteriors were placed. 

11 (16 mo) IPR was performed on the lower incisors to alleviate the dark 
triangles.

To coincide the upper and lower dental midlines, Class II elastics 
(Fox, 1/4-in, 3.5-oz) from UR3 to LR6, and from UL1, UR1, LR3, to LR6 
were placed.

A crossbite elastic (Chipmunk, 1/8-in, 3.5-oz) from UL5 to the 
lingual button of LL5 was applied to enhance the occlusion.

12 (17 mo) Crossbite elastics (Chipmunk, 1/8-in, 3.5-oz) from UL6 and UL7 lingual 
buttons to the LL6 and LL7 buccal sides were used to settle 
the occlusion.

13 (19 mo) All appliances were removed. Anterior Þxed retainers were bonded on 
the anterior teeth. Removable clear overlay retainers were delivered for 
both arches, and the patient was instructed to wear them full time for 
the Þrst month and nights only thereafter. Instructions were provided 
for oral hygiene and maintenance of the retainers.

██ Table 2: Treatment Sequence



JDO 62  CASE REPORT

61

Anterior Crossbite Treated with Four-Bicuspids Extraction and Insignia® System   JDO 62

 █ Fig. 12: Post-treatment facial and intraoral photographs 

 █ Fig. 13: Post-treatment study models (casts) 

 █ Fig. 14:   
Post-treatment panoramic radiograph shows both condylar heads 
outlined in red. 
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 █ Fig. 15: Post-treatment cephalometric radiograph 

 █ Fig. 16:   
Superimposed cephalometric tracings (Pre-tx: grey, Post-tx: red) show the dento-facial changes during treatment. The tracings superimposed 
on the anterior cranial base (left) show the improvement of the profile and a well-maintained mandible position. The superimposed maxillary 
(upper right) and mandibular (lower right) tracings show that the UL6 was protracted to correct the end-on Class III. The upper incisors were 
labially flared by 5.5°, and the lower anterior teeth were retracted and retroclined by 7.5° to correct the anterior crossbite. See text for details.

out of the upper incisors. This aided the correction 
of the negative overjet and the maintenance of a 
good upper lip profile, while the lower incisors were 
retracted and retroclined. The lower incisor roots 
were kept in the alveolar process over the bony 
housing of the mandibular symphysis. There was 
intentional slight anchorage loss on the upper left 
molars, which helped to correct the end-on Class 
III on the left side. The mandible angle was well 
maintained (Fig. 16).

The IBOI Pink & White dental esthetic score was 2. 
The gingival margin of UR2 was higher than that of 
UL2, producing an asymmetry. The size of the UR2 
was slightly larger than the UL2. However, since the 
dental midlines were coincident, the overbite and 
overjet were normal, and the canines were in a Class 
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I relationship, there was no need to adjust the size of 
UR2. The patient was satisfied with her new bright 
smile (Fig. 12) (Worksheet 3).

At the one-year and two-year follow-up, the 
dentit ion displayed stable esthetics and an 
enhanced functional occlusion with the left molars 
having gradually settled down. Extraction of all third 
molars was recommended to prevent caries and 
periodontitis (Figs. 17 and 20).

Discussion

The advantages of customized braces

The precise bracket positioning firstly eliminates the 
excessive reactivations associated with repositioning 
procedures. Secondly, a thicker wire can be placed, 
to fill up more of the 0.022-in slot and decrease the 
play value.7,8 This leads to less bowing effect, and 
promotes more expression of the three-dimensional 

 █ Fig. 17: One year follow-up facial and intraoral photographs 
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 █ Fig. 18: 
The customized precurved (arrows) 0.014x0.025-in CuNiTi archwire 
of Insignia®.

control of the brackets’ built-in prescriptions. For 
instance, in an extraction case, the main working 
wire would be a 0.016x0.025-in stainless steel 
archwire for Damon Q®, and a 0.019x0.025-in 
stainless steel archwire for Insignia®. Therefore, if 
used appropriately, Insignia® is expected to cause 
less mechanical side effects. This means less time 
spent on adjustments. 

Thirdly, due to the manufactured pre-curved Cu-NiTi 
archwire (Fig. 18), dentition alignment can be greatly 
improved in the early treatment stages with flexible 
wires. This not only promotes easier wire changing, 
but also reduces the amount of patient discomfort.

Furthermore, TruRoot®9 eliminates the need for 
doctors to speculate the root axis direction of a tooth 
with crowns or extensive restorations. According 
to the patients’ needs and the prosthodontists’ 
suggestions, the doctor can accurately determine 

whether to align the crown or the root, thereby 
facilitating communication and treatment planning.

The differences between customized braces  
and aligners

The digital designs of customized braces such as 
Insignia® have minimal mechanical implications 
(Fig. 19). It can therefore be referred to as a highly 
efficient leveling, aligning, and torque expressing 
tool .  With  these devices ,  the anchorage i s 
completely controlled by the doctor. The doctor can 
choose to apply a power chain to exert forces on 
both ends to achieve slight anchorage loss in the 
molars, or utilize a bone screw to obtain absolute 
anchorage. Accordingly, it would make little sense 
to appoint a program such as “closing the extraction 

space 80% by the posterior movement of anterior teeth 

and 20% by the anterior movement of posterior teeth” 
to the Insignia Approver software. When reviewing 
cases with the Approver software, the animated 
transformation from T1 (pre-treatment) to T2 (post-

treatment) can be neglected. The focus should be 
on the quality of dental alignment in T2, and the 
justification of the relative movements of the roots 
and crowns with the superimposition of T1 and 
T2. Conversely, the digital design of aligners (e.g., 

Invisalign®) has great mechanical implications. The 
concept can be thought of as built-in power chains 
in the plastic with staging (sequential movements of 

teeth). Consequently, different designs will result in 
different anchorage expression, highlighting the 
importance of the animation during analysis with 
the ClinCheck® software.
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 █ Fig. 19:   
The anchorage is managed clinically with elastics, TADs, and ligature wires, not digitally with the customized brackets and wires. See text 
for details.

A new work flow for braces treatment

The course of treatment is divided into two stages, 
the active stage and the refining stage.10 The 
objective of the active stage is to achieve 80% of 
the treatment goals, including the obtaining of 
a normal overbite and overjet, the regulation of 
midline deviation to within 3mm, and the reduction 
of the extraction space(s) to less than or equal to 
1mm. Adjustment of bracket positions and wire-
bending should not be undertaken unless a major 
premature contact or occlusal interference arises. 
Once the above was attained, the treatment can 
move on to the refining stage. Photographs, 

panoramic radiographs, and oral scans (or study 

casts) are acquired and analyzed for the planning 
of treatment finalization. The procedure includes 
adjustment of the bracket positions, and the course 
of archwire placement starting from thin flexible 
wires to thick rigid ones. Since there will be no 
more drastic tooth movements, which implies less 
wire deformation, the time interval can be reduced. 
The material choice of the finishing archwire 
should not be limited to stainless steel, TMA can be 
used instead. This approach diminishes the need 
for repeated changes to the bracket positions and 
archwires. Higher efficiency and less material waste 
can be attained. 
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The concept of handling the braces should be 
followed when using Insignia®

The difference between the predicted and the 
actual treatment outcome in an Insignia® extraction 
case is usually the torque of the anterior teeth. 
Such a deviation is common with fixed mechanics, 
for example, the exertion of heavy forces on a 

round flexible archwire. Another deviation is lack of 
retraction of the upper anterior teeth in cases with 
overbite but no overjet. All in all, the recommended 
concepts for all fixed appliances should be followed 
when using Insignia® in order to prevent the 
occurrence of side effects.

If this case were to be retreated, placement of open 

 █ Fig. 20: Facial and intraoral photographs 2 years post-treatment document the current condition of the patient.
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coil springs in the third month would implement 
decrowding of the arch. Since the premolars were 
extracted, the additional use of a power chain 
during the 0.018-in NiTi archwire phase was not 
necessary. That would increase the risk of bowing 
effect, and also complicate the patient’s oral 
hygiene practice.

Conclusions

Insignia® is a highly efficient leveling, aligning, 
and torque expressing tool without mechanical 
implications such as anchorage. Consequently the 
digital set-up should be as simple as possible, and 
only the T2 (post-treatment simulation) alignment 
should be checked.

Additional use of power chains or wire bending 
increases the friction in the system and PDL necrosis 
associated with frequent reactivations. Both 
problems slow down the treatment progress.

Adjust the bracket positions only after completing 
80% of  the t reatment  course  according to 
the newly gathered information (photographs, 

panoramic radiograph, study casts). Execute wire 
bending for individual teeth in the final phase 
under the condition that none of the brackets 
require further rebonding. 
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DISCREPANCY INDEX WORKSHEET

(Rev. 9/22/08)

OVERJET

0 mm. (edge-to-edge) = 1 pt.
1 Ð 3 mm.  = 0 pts.
3.1 Ð 5 mm.  = 2 pts.
5.1 Ð 7 mm.  = 3 pts.
7.1 Ð 9 mm.  = 4 pts.
> 9 mm.  = 5 pts.

Negative OJ (x-bite) 1 pt. per mm. per tooth    = 

OVERBITE

0 Ð 3 mm.   = 0 pts.
3.1 Ð 5 mm.   = 2 pts.
5.1 Ð 7 mm.   = 3 pts.
Impinging (100%) = 5 pts. 

      

ANTERIOR OPEN BITE

0 mm. (edge-to-edge), 1 pt. per tooth          

then 1 pt. per additional full mm. per tooth 

LATERAL OPEN BITE

2 pts. per mm. per tooth 

CROWDING (only one arch)

1 Ð 3 mm.  = 1 pt.
3.1 Ð 5 mm.  = 2 pts.
5.1 Ð 7 mm.  = 4 pts.
> 7 mm.  = 7 pts.

    

OCCLUSION

Class I to end on = 0 pts.
End on Class II or III = 2 pts. per side         pts.

Full Class II or III = 4 pts. per side         pts.

Beyond Class II or III  = 1 pt.  per mm.        pts.
            additional

   

LINGUAL POSTERIOR X-BITE

1 pt. per tooth   Total   = 0

BUCCAL POSTERIOR X-BITE

2 pts. per tooth   Total   = 2

CEPHALOMETRICS      (See Instructions)

ANB  ≥  6¡  or   ≤  -2¡             =     4 pts.

SN-MP

       ≥  38¡              =     2 pts.

  Each degree  >  38¡ x 2 pts. =

       ≤  26¡              =     1 pt.  

  Each degree  <  26¡ 4 x 1 pt.  = 4

1 to MP  ≥  99¡             =     1 pt.  

  Each degree  >  99¡ 2 x 1 pt.  = 2

OTHER      (See Instructions) 

Supernumerary teeth       x 1 pt.  =      

Ankylosis of perm. teeth       x 2 pts. =      

Anomalous morphology       x 2 pts. =      

Impaction (except 3rd molars) x 2 pts. =

Midline discrepancy (≥3mm) @ 2 pts. =     

Missing teeth (except 3rd molars)      x 1 pts. =

Missing teeth, congenital       x 2 pts. =      

Spacing (4 or more, per arch)       x 2 pts. = 2

Spacing (Mx cent. diastema ≥ 2mm) @ 2 pts. = 2

Tooth transposition       x 2 pts. =      

Skeletal asymmetry (nonsurgical tx) @ 3 pts. =

Addl. treatment complexities       x 2 pts. =      
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Introduction

Class III malocclusion among Taiwanese, Japanese, 
Chinese, and Korean is relatively common, with a 
prevalence rate of 15-23%,1 compared to a 2-6% 
rate among European caucasians.2,3 Etiology of 
Class III malocclusion may reflect deficient maxillary 
growth, and/or overgrowth of the mandible. 
Maxillary deficiency may be due to deficient 
sutural growth or stenosis, but overgrowth of the 
mandible has less physiologic basis as a primary 
mechanism.4  Mandibular prognathism may have 
a secondary etiology such as anterior posturing 

of the mandible due to a functional problem like 
maintaining airway patency.4 Efficient conservative 
treatment for Class III malocclusion depends on a 
valid differential diagnosis. Despite a large negative 
overjet and sagittal discrepancy, Class III patients, 
with an orthognathic profile in the centric relation 
(CR) position of the mandible, can usually be treated 
with a non-surgical approach. The 3-ring diagnosis 
proposed by John Lin5 is a useful diagnostic method 
for identifying patients with a good prognosis for 
conservative treatment. 

Efficient Correction of Crowded Anterior 
Crossbite: Passive Self-Ligating Brackets  

and Anterior Bite Turbos

Abstract 
Etiology: A 16-year-5-month-old female presented with chief complaints of anterior crossbite and crowding. Past medical history 
was non-contributory, but dental history revealed that the upper left second premolar was extracted because of a blocked-in position. 

Diagnosis: Extra-oral examination revealed a symmetric, but long tapered face in the frontal view, with a SN-MP angle of 39˚. The 
facial profile was convex with competent lips, and the lower lip was protrusive. There was an asymmetric Class III (right) and Class II (left) 
molar relationship, anterior crossbite, intermaxillary crowding, and a missing upper left (UL) second premolar. The Discrepancy Index 
(DI) was 27.

Treatment: This challenging malocclusion was efficiently corrected with a passive self-ligating fixed appliance, anterior bite turbos, 
progressive archwires, and intermaxillary elastics. After only 16 months of active treatment, the patient was satisfied with the result, 
and requested appliance removal prior to the planned completion of treatment. 

Results: Lip profile was improved, and there was no lip strain when the patient smiled naturally. After 16 months of active treatment, 
the dental outcomes were acceptable, with a Cast Radiograph Evaluation (CRE) score of 24 and a Pink & White dental esthetic score of 
7, but the result could have been improved with more detailed finishing. (J Digital Orthod 2021;62:74-90)

Key words:
Anterior cross bite, extraction, asymmetric Class II and III, passive self-ligating appliance, crowding
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Anterior crossbite is a common dental trait in Asian 
patients with a prevalence of 18.6% in Japanese 
adolescents (age 12-15 years).6 An unpublished 
study by the authors had a similar result (17.9%) for 
Taiwanese adolescents (age 15-16 years). Anterior 
crossbite is an easily perceived, negative trait that is 
frequently the chief complaint which leads parents 
to seek early orthodontic correction for young 
patients.7 Orthodontic literature advocates early 
treatment of anterior crossbite to avoid restriction 

of maxillary growth,8,9 but Sugawara et al.10 failed 
to show an advantage for early treatment with 
a chin-cup started at age 7 years because the 
patients demonstrated catch-up growth. Excessive 
mandibular growth in adolescents is a well-known 
problem for skeletal Class III patients.9 Clinicians 
considering early treatment are advised to use 
the Lin's5 3-ring method for a reliable differential 
diagnosis to identify patients with a good prognosis.

 █ Fig. 1: Pre-treatment facial and intraoral photographs 
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There  are  mult ip le  approaches  to  t reat ing 
asymmetric anterior crossbite with crowding. Huang, 
Chang, and Roberts11 proposed 6 methods for the 
correction of anterior crossbite, depending on dental 
factors and skeletal diagnosis. Removable bite-plates 
with lingual springs and tongue-blade exercises 
are advocated by some clinicians,12 but the current 
authors prefer a more efficient correction with a 
Damon passive self-ligating (PSL) fixed appliance 
(Ormco, Glendora, CA), and anterior bite turbos.

Diagnosis and Etiology

A 16yr-5mo-old female presented for orthodontic 
evaluation with chief complaints of anterior crossbite 
and crowding (Fig. 1). Past medical history was non-
contributory, but the upper left second premolar 
was extracted because of a blocked-in position. 
Extra-oral examination revealed a symmetrical, long 
tapered face in the frontal view. The facial profile was 
convex but within normal limits (WNL). The patient 
resisted smiling with her teeth exposure due to 
crowding and inclination of incisors in the maxillary 
arch (Figs. 1-3).

There were no signs or symptoms of temporo-
mandibular disorder (TMD), and no mandibular 
deviat ion on opening was  noted.  Int raora l 
examination revealed an anterior crossbite of -2mm, 
and an asymmetric molar relationship: 7mm Class 
III on the right and end-on Class II on the left (Figs. 

1 and 2). The maxillary dental midline was oblique 
because the central incisors were tipped to the 
right (Fig. 2), and the mandibular midline was 2mm 
to the left. The upper left first premolar and lower 

left second premolar were in lingual crossbite, and 
the upper left second premolar was missing (Fig. 1). 
Crowding was 5mm in the upper arch and 7mm in 
the lower arch. The pre-treatment cephalometric 
analysis (Fig. 4; Table 1) showed a 1˚ ANB and a 39˚ 
SN-MP angle. There were no dental or pathological 
abnormalities noted in the pre-treatment panoramic 
radiograph (Fig. 5). Four developing third molars 
were present, and both lower third molars were 
impacted. The American Board of Orthodontic (ABO) 
Discrepancy Index (DI) was 27 points, as shown in 
the supplementary Worksheet 1.13

 █ Fig. 2: 
The maxillary midline is oblique due to the abnormal inclination of 
the incisors. 

 █ Fig. 3: Pre-treatment study models (casts) 



JDO 62  CASE REPORT

77

Efficient Correction of  Crowded Anterior Crossbite   JDO 62

Treatment Objectives 

The following treatment objectives were specified 
for the preferred approach, Option 1:

1.	Maintain the skeletal pattern in all three skeletal 
planes for both jaws.

2.	Extract the upper right second premolar and 
both lower first premolars to: a. relieve crowding, 
b. help correct the molar relationship, and c. 
facilitate anterior crossbite correction. 

3.	Use a full fixed PSL appliance to level and align 
both arches.

4.	Use anterior bite turbos to unlock the maxillary 
anterior teeth; correct the anterior crossbite 
with archwire configurat ion and Class I I I 
intermaxillary elastics. 

5.	Correct posterior crossbites with archwire 
alignment, supplemented with cross-elastics 
as needed. 

 █ Fig. 4: Pre-treatment lateral cephalometric radiograph 

 █ Fig. 5: Pre-treatment panoramic radiograph 

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 82.5˚ 82.5˚ 0˚
SNB˚ (80º) 81˚ 81˚ 0˚
ANB˚ (2º) 1˚ 1˚ 0˚
SN-MP˚ (32º) 39˚ 40˚ 1˚
FMA˚ (25º) 32˚ 33˚ 1˚
DENTAL ANALYSIS

U1 To NAmm (4mm) 5 5 0
U1 To SN˚ (110º) 105.5˚ 102˚ 3.5˚
L1 To NBmm (4mm) 8.5 4 4.5
L1 To MP˚ (90º) 85˚ 75.5˚ 9.5˚
FACIAL ANALYSIS

E-LINE UL (-1mm) -2 -1.5 0.5
E-LINE LL (0mm) 2 -1.5 3.5
%FH: Na-ANS-Gn  
(53±3%) 56.5% 56% 0.5% 
Convexity: G-Sn-Pg’  
(13º) 19˚ 21˚ 2˚

██ Table 1: Cephalometric summary
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6.	Midline correction with intermaxillary elastics. 

7.	Optimize occlusion with finishing bends and up-
and-down elastics. 

Treatment Alternatives

Option 2: Impacted lower third molars may cause 
problems in the future, but extraction prior to 
treatment requires flap surgery, and there could be 
periodontal problems distal to the second molars. 
Extraction of both lower second molars instead of 
first premolars might be a wise choice because the 
third molars in the radiographs appear to be good 
substitutes for the second molars. However, that 
approach would result in Class II buccal segments, 
and possibly a longer treatment time. In the maxillary 
arch, extraction of the upper right second premolar 
remains the best option for relieving crowding and 
correcting the midline.

Option 3: Extraction of only the maxillary second 
premolar is a viable approach if there was no 
interference with the correction of the anterior 
crossbite. With this option, brackets are bonded 
to the upper arch first, and an inclined plane or 
inclined anterior bite turbos are bonded to the 
lower anterior teeth. The anterior crossbite should 
be corrected prior to the extraction. If the crowding 
in the lower arch is still present after alignment, 
interproximal reduction (IPR) of the lower anterior 
teeth and intermaxillary elastics are indicated. The 
disadvantage of this option is a more convex face 
with a protrusive upper lip after treatment. 

The patient considered all the options, but was 

concerned about lip protrusion and an extended 
treatment time. She opted for option 1, and agreed 
to extraction of the three premolars.

Treatment Progress

The maxillary right second premolar and the 
lower first premolars were extracted prior to active 
treatment. The Damon D3MX 0.022-in PSL bracket 
system (Ormco, Glendora, CA) was used for both 
arches. All elastics, archwires, and auxiliaries were 
provided by the same manufacturer. PSL brackets 
were bonded on the maxillary arch with low-torque 
brackets on the upper anterior teeth. At the same 
appointment, the anterior bite turbos were bonded 
to the lingual surface of the lower right lateral 
incisor, and the lower left central incisor to open 
the bite for anterior crossbite correction (Fig. 6). The 
patient was also instructed to use a tongue blade 
as often as possible to manually correct the anterior 
crossbite. One month later (1M), brackets were 
bonded to the lower dentition, and standard-torque 
brackets were used for the lower anterior teeth. The 

 █ Fig. 6: Lower anterior bite turbos were used to open the bite. 

0M
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lower second molars were not bonded to avoid 
mucosal irritation at the distal end of the archwire 
(Fig. 7). Within 8 months (8M), the anterior crossbite 
was corrected, and the bite turbos were removed (Fig. 

8). The extraction space on the upper right closed 
spontaneously due to correction of crowding and 
mesial drift of the adjacent molar (Fig. 8). In the 9th 

month, 0.016x0.025-in stainless steel (SS) archwires 
were placed, and elastomeric chains were used to 
retain space closure. Bilateral Class II elastics (Bear, 

4.5-oz, Ormco, Glendora, California) were stretched 
between the upper canine and lower first molar to 
facilitate space closure and achieve a better molar 
relationship.14 In the 11th month (11M), a hook was 
installed on the bracket of upper left central incisor, 
and an intermaxillary elastic was applied from the 
upper left central incisor to the lower left canine to 
correct the 2mm midline discrepancy (Fig. 9). In the 
12th month, the midline problem was not resolved, 
so a frenectomy of the hypertrophic upper labial 
frenum was suggested, which was rejected by the 
patient. In the 14th month, bilateral N-shape up-and-
down elastics (Ostrich, 2-oz) were applied between 
the posterior teeth bilaterally to enhance maximum 
intercuspation. In the 16th month, the patient was 
satisfied with the progress and preferred to end 
treatment. All the fixed appliance were removed, 
and fixed retainers were bonded on the lingual 
surfaces of all incisors in the maxillary arch, as well 
as from canine to canine in the lower arch. Upper 
and lower clear overlay retainers were delivered. 

 █ Fig. 8: 
The upper right extraction space closed spontaneously during 
initial alignment. 

 █ Fig. 7: 
Extension of the 0.014x0.025-in CuNiTi archwire through the 2nd 
molars is not essential if it is expected that the subsequent archwire 
can engage the molar tubes of the 2nd molars easily. This approach 
helps to avoid discomfort to the patient. 

 █ Fig. 9: 
An intermaxillary elastic from the upper left central incisor to the 
lower left canine was used to correct the midline. 

8M

11M

1M
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The patient was instructed to wear them full-time 
for 6 months and nights only thereafter. Instructions 
were provided for home dental care, as well as for 
maintenance of the retainers.

Treatment Results

Lip profile was improved, there was no lip strain, 
and the patient was able to smile naturally (Fig. 10). 
The teeth were well aligned, with Class I buccal 
segments on the right side, but there was a Class 

II buccal relationship on the left side (Fig. 11). The 
patient was satisfied with the progress at this stage 
and requested that the brackets be removed prior to 
completion of treatment. The ABO Cast-Radiograph 
Evaluation (CRE)15 score is 24 as shown in Worksheet 
2. This is an adequate finish for a patient with a 
DI score of 27, particularly since treatment was 
terminated with only 16 months of active treatment. 
However, two additional months of treatment would 
probably decrease the CRE considerably. The major 
unresolved alignment problems were mild rotations 

 █ Fig. 10: Post-treatment facial and intraoral photographs 
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(6 points), marginal ridge discrepancies (8 points), 
and occlusal relationships (4 Points). Many of these 
deficiencies could have been corrected by detailing 
bends in an 0.018-in SS wire. The post-treatment 
panoramic radiograph (Fig. 12) reveals that the 
root of upper left second premolar and first molar 
converge apically; therefore, 1 point was deducted. 
The post-treatment cephalometric radiograph and 
the superimposition of cephalometric tracings 
document the dentofacial changes achieved during 
treatment (Figs. 13 and 14).

Discussion

Treatment for Anterior Crossbite 

There are several methods for treating anterior 
c r o s s b i t e  w i t h  e i t h e r  f i x e d  o r  r e m o v a b l e 
appliances.7-12 A tongue blade is an easy and 
inexpensive device for correcting anterior crossbite 
of one or two teeth. The patient was instructed 
to use the device during leisure time. The tongue 
blade is placed between the anterior teeth in 
crossbite and deflected inferiorly so that the lower 
dentition serves as a fulcrum. The mechanics exerts 
labial force against the lingually-inclined maxillary 
anterior teeth and lingual force against the lower 
teeth (Fig. 15). This simple appliance corrects anterior 
crossbite ver effectively if the patient is compliant. 
Unlike other removable appliances, a tongue blade 

 █ Fig. 11: Post-treatment study models (casts) 

 █ Fig. 12: Post-treatment panoramic radiograph  █ Fig. 13: Post-treatment cephalometric radiograph 
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 █ Fig. 14: Superimposed pre-treatment (black) and post-treatment (red) cephalometric tracings document the dental and facial changes. 

 █ Fig. 15: 
For anterior crossbite correction, a tongue blade (blue line) is placed between the upper and lower anterior teeth to exert labial force (the 
reactive force of R1) to the upper incisor and lingual force (the reactive force of R2) to the lower incisor when force (F) is applied by pressing a 
finger down at the end of the tongue blade. This device is a Class I lever with the lower teeth serving as the fulcrum. Note that the force exerted 
to the lower teeth is greater than that exerted to the upper teeth. 
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requires manual activation by the patient. The same 
result can be accomplished with tongue pressure, 
but that approach is less likely to achieve adequate 
compliance, compared to a more obvious device 
such as a tongue blade used at a planned frequency 
and duration. 

Fixed appliances are usually more predictable, and 
are particularly effective if tipping of the maxillary 
dentition is the primary problem. However, archwire 
activation produces occlusal trauma unless the bite 
is opened with a removable orthotic or bite turbos. 
Anterior bite turbos have two important effects: 1. 
removing the occlusal interference, and 2. rotating 
the mandible posteriorly, which decreases the 
negative overjet. For severe negative overjet, early 
light short Class III elastics are an effective adjunct to 
the crossbite mechanics.

Torque Selection

A finishing archwire (0.016x0.025-in SS) has about 
±20˚ play between the bracket lumen and the 
archwire.16 Bracket torque selection is important to 
control dental axial inclinations during treatment. 
The axial inclination of the incisors is a particular 
concern when they are moved in the sagittal plane. 
Low-torque brackets are used for the upper arch 
because of the Class III intermaxillary elastics tend 
to flare the incisors. The expression of low torque 
offsets this flaring effect.8,11 However, the current 
patient required supplemental mechanics because 
she had an asymmetric Class II/III malocclusion with 
minimal negative overjet. The anterior crossbite 
was corrected before placing the first rectangular 

archwire: 0.017x0.025-inch TMA. Furthermore, Class 
II elastics were used during mandibular posterior 
space closure to protract the molars, and prevent 
lingual tipping of the lower incisors. In retrospect, 
standard-torque brackets were indicated for the 
maxillary incisors to increase the U1 to SN angle 
(105.5˚ pretreatment, see Table 1), and high-torque 
brackets were a better choice for the lower arch to 
increase the L1 to MP angle (85˚ compared to norm 

90˚).17

Space Closure Without Elastics 

The extraction site for the upper right second 
premolar closed spontaneously during the initial 
alignment phase. More than half of the space 
closure appeared to be due to mesial movement 
of the upper right first molar (Fig. 16). Low bone 
density and the tripod configuration of the roots are 
conducive factors for mesial drift of maxillary molars 
into edentulous spaces.18-19 The actual forces exerted 
on the maxillary right first molar to produce mesial 
migration are unknown, but it is well established 
that first molars move mesially into edentulous 
spaces as the second and third molars erupt.16,18,19 

Frenum and Tooth Position 

Soft tissue posture is an important etiologic factor 
in malocclusion and longterm stability,20 because 
light continuous forces are effective for eliciting 
tooth movement.21 Resting posture of the lips, 
tongue and cheeks exert constant light forces on 
the dentition.20,21 Net forces on the buccal and 
lingual surfaces result in an equilibrium zone where 
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tooth position is stable. Orthodontic therapy moving 
teeth outside the boundaries of the equilibrium 
zone is subject to relapse unless there is permanent 
retention.22,23 The etiology of some malocclusions are 
attributed to the constant force of tongue posture, 
but not to short duration tongue thrusting.16,20,21 

Evaluating all functional forces is important for 
establishing the etiology of a malocclusion, and 
effectively correcting it. For instance, open bites 
are typically tongue posture problems, and the 
abnormal posture must be corrected to achieve a 
stable result.16,20

A hypertrophic maxillary frenum may be the 
etiologic factor in some midline diastemas.24,25 

Sometimes the diastema closes spontaneously 
after frenectomy,26 but it is more predictable to 
combine frenectomy with concomitant orthodontic 
treatment to close the space.24 Proffit16 recommends 

frenectomy after the orthodontic treatment, and 
only if there’s a tendency for the diastema to reopen, 
due to excessive soft tissue mass in the midline area. 
The asymmetric midline problem for the current 
patient (Figs. 2 and 3) is associated with tipping of 
the maxillary central incisors. If crossbite correction 
does not solve the problem, unilateral intermaxillary 
elastics are indicated.

Distal Tipping of Mandibular Second Molar During 
Retention Period 

At the four-year recall after active treatment, the 
mandibular second molar roots were displaced 
mesially, apparently due to pressure associated 
with development of the adjacent third molars 
(Figs. 17 and 18). There is no clear consensus that 
developing third molars have any influence on 
crowding of lower incisors,27 but a direct effect on 

 █ Fig. 16: 
The position of the upper right first molar is compared in standardized intraoral photographs immediately after bracket bonding (0M) and 
eight months (8M) later, respectively. Utilizing the incisive papilla as landmark, the mesial drift of the upper right 1st molar is shown by a blue 
and green lines that define the length of the extraction site at the start of treatment. Although there was some distal drift of the first premolar, 
the extraction site was closed in 8 months primarily by mesial drift of the molar. 

0M 8M
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1Y FU

3Y FU

4Y FU

the axial inclination of the adjacent second molar is 
highly probable (Fig. 17). It is not justified to extract 
lower third molars for prevention of lower incisor 
crowding, but when the impactions are mesially 

inclined, orthodontic alignment or extraction is 
indicated to prevent localized problems (Figs. 17 and 

18). Extraction of both mandibular third molars was 
suggested to avoid further alignment problems, 
as well as to control the risk of periodontal disease 
and caries.

Relationship Between Relapse and Treatment Time

Over a century ago, Angle28 suggested that relapse 
was related to how rapidly a malocclusion was 
corrected. Theoretically, slow tooth movement 
allows for more physiologic reorganization of the 
supporting tissues as the malocclusion is corrected.23 
Since the present severe malocclusion (DI=27) was 
corrected in only 16 months, it was wise to plan a 
rigorous retention phase to provide adequate time 
for remodeling of supporting bone18 and soft tissue 
reorganization.23 It is unclear if prolonged wear of 
retainers increases longterm stability, so continuing 
the night-time wear of the clear overlay retainers was 
recommended indefinitely. The patient should be 
educated that it is wise to retain acquired desirable 
traits to avoid the necessity for retreatment. 

For Class III patients, late mandibular growth is a 
significant concern,5,8 which cannot be controlled 
with intraoral retainers. It is important to follow up 
Class III treatment until the adult years. The occlusal 
and facial results were well-maintained during four 
years of follow-up until the patient reached about 22 
years of age. Significant late mandibular growth was 
not observed.

 █ Fig. 17: 
Panoramic radiographs at one-year (1Y FU), three-year (3Y FU), and 
four-year (4Y FU) follow-up show mesial movement of the lower 
second molar roots, apparently due to pressure from the impacted 
lower third molars. Note that root movement was greatest on the 
side with the most horizontal orientation of the impaction. 
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Conclusions

1.	Uncomplicated anterior crossbite with moderate 
crowding can be effectively treated with posterior 
bite turbos and light archwires in PSL brackets. For 
more severe sagittal discrepancies, the addition of 
early light short Class III elastics may be indicated. 

2.	Bracket torque selection depends on a careful 
assessment of the original malocclusion relative 
to the treatment plan. Low torque brackets in the 
maxillary anterior are indicated if substantial use 
of Class III elastics is anticipated.

3.	Post-treatment retention is an integral part of 
comprehensive treatment. 

4.	Soft tissue posture and unerupted third molars are 
important factors in the etiology of malocclusion. 
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DISCREPANCY INDEX WORKSHEET

(Rev. 9/22/08)

OVERJET

0 mm. (edge-to-edge) = 1 pt.
1 Ð 3 mm.  = 0 pts.
3.1 Ð 5 mm.  = 2 pts.
5.1 Ð 7 mm.  = 3 pts.
7.1 Ð 9 mm.  = 4 pts.
> 9 mm.  = 5 pts.

Negative OJ (x-bite) 1 pt. per mm. per tooth    = 

OVERBITE

0 Ð 3 mm.   = 0 pts.
3.1 Ð 5 mm.   = 2 pts.
5.1 Ð 7 mm.   = 3 pts.
Impinging (100%) = 5 pts. 

      

ANTERIOR OPEN BITE

0 mm. (edge-to-edge), 1 pt. per tooth          

then 1 pt. per additional full mm. per tooth 

LATERAL OPEN BITE

2 pts. per mm. per tooth 

CROWDING (only one arch)

1 Ð 3 mm.  = 1 pt.
3.1 Ð 5 mm.  = 2 pts.
5.1 Ð 7 mm.  = 4 pts.
> 7 mm.  = 7 pts.

    

OCCLUSION

Class I to end on = 0 pts.
End on Class II or III = 2 pts. per side         pts.

Full Class II or III = 4 pts. per side         pts.

Beyond Class II or III  = 1 pt.  per mm.        pts.
            additional

   

LINGUAL POSTERIOR X-BITE

1 pt. per tooth   Total   = 0

BUCCAL POSTERIOR X-BITE

2 pts. per tooth   Total   = 2

CEPHALOMETRICS      (See Instructions)

ANB  ≥  6¡  or   ≤  -2¡             =     4 pts.

SN-MP

       ≥  38¡              =     2 pts.

  Each degree  >  38¡ x 2 pts. =

       ≤  26¡              =     1 pt.  

  Each degree  <  26¡ 4 x 1 pt.  = 4

1 to MP  ≥  99¡             =     1 pt.  

  Each degree  >  99¡ 2 x 1 pt.  = 2

OTHER      (See Instructions) 

Supernumerary teeth       x 1 pt.  =      

Ankylosis of perm. teeth       x 2 pts. =      

Anomalous morphology       x 2 pts. =      

Impaction (except 3rd molars) x 2 pts. =

Midline discrepancy (≥3mm) @ 2 pts. =     

Missing teeth (except 3rd molars)      x 1 pts. =

Missing teeth, congenital       x 2 pts. =      

Spacing (4 or more, per arch)       x 2 pts. = 2

Spacing (Mx cent. diastema ≥ 2mm) @ 2 pts. = 2

Tooth transposition       x 2 pts. =      

Skeletal asymmetry (nonsurgical tx) @ 3 pts. =

Addl. treatment complexities       x 2 pts. =      

 

Identify: 

Total   = 1

Total   = 5

Total   = 0

Total   = 0

Total   = 5

  Total               = 0

   Each degree  >  6¡       x 1 pt.  =        

   Each degree  < -2¡       x 1 pt.  =        

  Total          = 8

CASE # 1    PATIENT      CHAO-YUEN CHIU    PATIENT      CHAO-YUEN CHIU    PATIENT      CHAO-YUEN CHIU 
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Efficient Correction of  Crowded Anterior Crossbite   JDO 62

Total Score:

Case # Patient 

6

2

1

11

3
0

1

1

1

4

1

Alignment/Rotations

Marginal Ridges

 Buccolingual Inclination

Overjet

Occlusal Contacts

Occlusal Relationships

Interproximal Contacts

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter 
 in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion. 
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INSTRUCTIONS:  Place score beside each deficient tooth and enter total score for each parameter
 in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.
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1. Pink Esthetic Score

IBOI Pink & White Esthetic Score 

Total Score: = 7

2. White Esthetic Score ( for Micro-esthetics )
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3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

1. Midline 0 1 2

2. Incisor Curve 0 1 2

3. Axial Inclination (5°, 8°, 10°) 0 1 2

4. Contact Area (50%, 40%, 30%) 0 1 2

5. Tooth Proportion (1:0.8) 0 1 2

6. Tooth to Tooth Proportion 0 1 2
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Total = 4





e-Courses
A rich learning experience

Never  have enough t ime to  pursue cont inu ing 
education? Want to review those amazing cases 
and practical tips of Dr. Chris Chang? You can now 
take the internationally renowned expert in Damon 
and TADs with you on the go and learn anywhere, 
anytime. The video course series feature excellently 
f in ished cases,  l i ve  nar rat ion  record ings,  and 
stunning v isuals are your best  learning source 
in dentistry.

Series

 Finishing (9 Seasons)

E-Ortho E-Implant E-Pedo Assistant

E-Lecture

narrated

This app is designed for 
iPad, iPhone and iPad touch

AdvancedComprehensive
Damon

OBS (TAD)
Damon

narrated narrated narrated

inewton.dental@gmail.com+886-3-573-5676 orthobonescrew.com

Note: 
1. Most video courses are available in both English and Chinese and are sold separately. 
2. Some courses, including Comprehensive Damon, Advanced Damon, and OBS (TAD) are renewed annually and 
    each renewal is to be purchased separately with a 50% discount.
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Taiwanese Lifestyle Through the Eyes of CC 
Chapter 1. Eco-Pond Filtration System 

Be a filter, not a sponge. 
— The Perks of Being a Wallflower 

During the ongoing global pandemic, Dr. Chris Chang 
has had the opportunity to stay in Taiwan and complete 
his ideal home for his future retirement. Attempting not 
only to create a haven for his family, but also to 
accommodate Taiwanese wildlife, he turned to the US 
National Wildlife Federation for their guidance in 
creating a wildlife habitat. In order to be recognized as a 
Certified Wildlife Habitat, a property has to be able to 
sustainably provide essential elements such as food, 
water, cover, and places to raise young. Among these 
essentials, water is of the greatest importance to life - not 
only how it maintains life, but also in the creation thereof.  

As an artist, Dr. Chris has always been fascinated by the 
interplay of the gleams and shadows which are constantly 
reflected on the surface of moving water. Therefore, it 
came as no surprise that a pond would have to be 
integrated as a main feature of his garden. 

The eco-pond has been designed with a specific filtration 
system to ensure that the water is constantly flowing and 
that unwanted debris can be easily removed. The filtration 
system is four-fold, including a skimmer, a bio-fall filter, 
Aqua Blox under gravel, and water plants. The skimmer 
has to be installed at a low point of the pond, with an 
opening at water level, allowing water to naturally flow 
into it. As the water passes through the skimmer, larger 
objects floating in the pond, such as leaves and twigs, 
can be trapped and collected for easy disposal. The 
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Fig. 1: Camouflaged by a faux-stone covering, the skimmer 
performs its duties unnoticed. Have you spotted it yet? 
Bottom left corner, under the potted plant!



water is then pumped from the skimmer to the 
bottom tank of a bio-fall filter, which has been 
installed at the most elevated point of the pond. 
In addition to filtering smaller debris from the 
water, the bio-fall filter also serves as a bed for 
essential life-generating bacteria to flourish. As 
the water rises in the bio-fall filter, it is cleansed 
and loaded with bacteria before it emerges in 
the form of a water spring, following the 
downwardly-arranged rocks, and finally re-
entering the pond in the form of a cascade. For 
the untrained eye, a cascade may only add 
visual and auditory esthetics to the pond. 
However, it is of major importance for 
oxygenating the water, allowing aquatic plants 
and animals to thrive. 

The third part of the filtration mechanism is at the 
bottom of the pond. Strong skeleton boxes called 
Aqua Blox are paved at the base of the pond to 
create a void under a layer of gravel. With 
natural circulation, water is once again filtered 
as it passes through the tiny gaps between the 
stones and sand grains. Last but not least, water 
plants play an indispensable part in an eco-
pond, especially one that has been created to 
accommodate aquatic animals. Animals produce 
nitrogenous wastes, such as ammonia, which not 
only cause odour and contamination but can 
also be toxic. Water plants help to absorb and 
remove these substances, keeping the water 
fresh, while simultaneously benefiting from them.  

Dr. Chris always encourages others to be curious 
and observant, and his school of thought behind 
these two qualities is very much in line with a 
filtration system: curiosity opens doors for new 
possibilities, but observation is required to help 

us stay on the right track! The movie line “Try to 
be a filter, not a sponge” is a perfect reminder. 
Do not absorb everything like a sponge; 
instead, take in only what is important and 
allow those things that might distract you to flow 
on their natural path.  

Let’s be filters! 

Desk editor of JDO & a wildlife enthusiast*  

Annie Chen

* Title bestowed by Dr. Chris Chang 
   Special thanks to Mr. Paul Head for refining this article.

Fig. 2: A blend of beauty and practicality: the cascade oxygenates the water, allowing plant life to thrive.
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Fig. 3: Koi ( Japanese Carp) ripple the surface, creating an ever-changing feeling in the pond.



Fig. 4: Aquatic plants and gravel (nature’s cleansing mechanism), in conjunction with a 
man-made system, create a robust filtration system to keep the water clean and fresh.
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cross efficiently. The bite turbos and lingual button molds, made 
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On the first weekend of April, Dr. Chris Chang talked in a live webinar 
with Ormco Middle East. The topic was on 12 extraction variations 
treated with self-ligating system.

“From this book we can gain a detailed understanding of how to utilize this ABO system for case review and these 
challenging clinical cases from start to finish.”

Dr. John JJ Lin, Taipei, Taiwan

“I’m very excited about it. I hope I can contribute to this e-book in someway.”
Dr. Tom Pitts, Reno, Nevadav, USA

“A great idea! The future of textbooks will go this way.”
Dr. Javier Prieto, Segovia, Spain

“No other book has orthodontic information with the latest techniques in treatment that can be seen in 3D format 
using iBooks Author. It's by far the best ever.”

Dr. Don Drake, South Dakota, USA

“Chris Chang's genius and inspiration challenges all of us in the profession to strive for excellence, as we see him 
routinely achieve the impossible.”

Dr. Ron Bellohusen, New York, USA

“This method of learning is quantum leap forward. My students at Oklahoma University will benefit greatly from 
Chris Chang's genius. ”

Dr. Mike Steffen, Oklahoma, USA

“Dr. Chris Chang's innovation eBook is at the cutting edge of Orthodontic Technology... very exciting! ” 
Dr. Doraida Abramowitz, Florida, USA

“Dr. Chang's technique is absolutely amazing and cutting-edge. Anybody who wants to be a top-tiered orthodontist 
MUST incorporate Dr. Chris Chang's technique into his/her practice.”

Dr. Robert S Chen, California, USA

“Dr. Chris Chang's first interactive digital textbook is ground breaking and truly brilliant! ”
Dr. John Freeman, California, USA

“Tremendous educational innovation by a great orthodontist, teacher and friend.” 
Dr. Keyes Townsend Jr, Colorado, USA

“I am awed by your brilliance in simplifying a complex problem.”
Dr. Jerry Watanabe, California, USA

“Just brilliant, amazing! Thank you for the contribution.”
Dr. Errol Yim, Hawaii, USA

“Beyond incredible! A more effective way of learning.”
Dr. James Morrish Jr, Florida, USA

New Release!
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