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Reflections on 28 Years of AAO

3 Editorial

AAO is indeed a grand institution, with a long history, but | often feel as if it's like a family. This
. . s L . . . _— CASE REPORT
is most unique, especially in such a large association, having a feeling this close and intimate. ]
4 Pseudo-Class Il
Whenever | have had the privilege of being invited to speak in the AAO annual meeting, the Malocclusion with Anterior
Crossbite and Bilateral

internal excitement starts as | prepare to show my friends and family what | have learned since Upper Transalveolar

we last met. This excitement continues to boil and intensifies to elevated levels during my Impacted Canines: Four

. . . . Premolar Extraction,
delivery. Most importantly, | can still feel the rush when | talk to the audience and fellow Aligners, and Segmented
participants long after my presentation has concluded. My excitement is basically all year round. Fixed Appliances

| am sure that | am not the only speaker or participant who feels this way, AAO not only 32 Pseudo-Class Ill with

Anterior Crossbite, Severe
Crowding, and Retained

at the top of their game. What better way could there be to learn and progress? Every year the Primary Teeth

allows us to share, but also allows us all a chance to listen and learn from esteemed colleagues

latest technology and clinical skills within our community are shared. Therefore, annually, we

54 Class Il Malocclusion with
Impacted and Transposed

organization that can offer this high level of quality education? As far as | am concerned, the Canines Treated with

Modified Vertical Incision

Subperiosteal Tunnel Access

receive the best and the most up-to-date information in our field. Is there any other

answer is a definite no. | always encourage all the orthodontists | know to become members of

this fine association to enhance their knowledge, skills,and career. (VISTA) and Bone Screws
Better yet, there are almost no barriers in this meeting. It doesn't matter where you come m  TAIWANESE LIFESTYLE
THROUGH THE EYES OF CC

from. Whether it's Europe, Asia, or Latin America, you won't be treated any differently, and |
82 Chapter 10A.

Regenerate the Land and
international body. Regenerate Myself

always feel most welcome here. Even though the name suggests differently, this is truly an

Furthermore, | feel AAO represents a beacon of world peace. And peace is indeed very
difficult to achieve in today’s world. If AAO continues to serve as this beacon of peace, hope, and
understanding, then | think the world will be improved because of it. There is no need to
emigrate to Mars as Elon Musk often suggests. A simple plane ticket to the AAO annual meeting
more than suffices. We can help to improve our profession right here at the AAO annual
meeting and enjoy the company of our international peers.
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Pseudo-Class Ill Malocclusion with Anterior Crossbite
and Bilateral Upper Transalveolar Impacted Canines:
Four Premolar Extraction, Aligners, and Segmented
Fixed Appliances

Abstract
History: An 18yr-11mo-old female presented with chief complaints of anterior crossbite, multiple missing teeth, and a protrusive chin.

Diagnosis: The patient was diagnosed with bimaxillary protrusion combined with an anterior crossbite, bilateral upper impacted
canines, unerupted UR8, and missing UR7. The Discrepancy Index (Dl) was 21.

Treatment: Four first premolars were extracted prior to Invisalign® treatment. The upper extraction spaces were maintained to allow
the impacted canines to erupt. The lower extraction spaces were closed with aligners and segmental braces. The impacted UR3
erupted spontaneously, but the impacted UL3 and UR8 did not. Following surgical exposure, they were aligned using aligners,
buttons, power chains (PCs), and elastics.

Results: After 43 months of active treatment, this malocclusion, with a Discrepancy Index of 21 points, was treated to a Cast-Radiograph
Evaluation (CRE) score of 20 points and a Pink and White esthetic score of 2 points. The impacted canines were successfully aligned, with
the impacted UR8 recovered and substituted for the missing UR7. The patient was pleased with the treatment outcome.

Conclusions: Careful treatment planning and clinical monitoring are prerequisites for treating challenging patients. Hybrid
mechanics combining the strengths of segmented fixed appliances and clear aligner therapy are effective in correcting anterior
crossbite, multiple impactions, and protrusive chin. (J Digital Orthod 2024;75:4-26)

Key words:
Clear aligner therapy (CAT), fixed appliance (FA), segmental fixed appliances, clear aligner, bimaxillary protrusion, four premolars
extraction, anterior crossbite, functional shift,impacted canine, U8 for U7 substitution, Invisalign®, pseudo-Class Ill

The dental nomenclature for this paper is a Introduction

modified Palmer notation with four oral quadrants:

upper right (UR), upper left (UL), lower (LR) and In 1997, two Stanford University students named Zia
lower left (LL). From the midline the permanent
teeth are numbered 1-8.

Chishti and Kelsey Wirth founded the company
Align Technology.! Two years later, Align Technology
introduced the first commercial clear aligner system

called Invisalign. This system was initially only

available to orthodontists, and was subsequently
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accessible to general dentists. The indication was
originally limited to minor alignment problems. Due
to advancement in technology and materials, these
removable appliances can now be applied to
complex malocclusions. In 2017 Grinheid et alz2

compared the differences between the predicted

B Fig. 1: Pre-treatment facial and intraoral photographs

and achieved tooth positions for patients who
received aligner treatment. The study found that
although some planned tooth movements could
not be entirely achieved, Invisalign was able to
achieve predicted tooth positions with high

accuracy in non-extraction patients.
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Invisalign has sparked a worldwide trend with an
increasing number of patients choosing to use them.
Compared to traditional braces, there are numerous
advantages such as esthetics, comfort, easy
maintenance, high patient acceptance,® and less risk

of developing white spot lesions.

However, the drawbacks include high costs and an
increased level of patient cooperation. Moreover,
more challenging tooth movements are difficult to
achieve with this system alone. Challenging teeth
movements include mesiodistal tipping,> extrusion,®

rotation of canines’” and extraction space closure.®

The aim of this study is to present a complex treatment
for bilateral upper impacted canines, anterior crossbite,
and pseudo-Class Ill malocclusion that was treated with

a combined hybrid approach.

History and Etiology

An 18-year-old female sought orthodontic
consultation for multiple missing teeth and a
protrusive chin. No contributing medical or dental
histories were reported. Her facial profile was

unesthetic due to mandibular prognathism. Clinical
examination revealed a concave facial profile, lower
lip protrusion, an acute nasolabial angle, and
anterior crossbite (Fig. 1). An intraoral examination
revealed that the UR7 was missing, and UR3, UL3,
and UR8 were impacted. The overjet was -2 mm,
and the overbite was 2 mm in centric occlusion
(Co). Buccal segments were Class | on the right and
Class Il on the left. An edge-to-edge incisal
relationship was noted when the mandible was
guided to the centric relation (Cr) position (Fig. 2).
Panoramic radiography (Fig. 3) revealed that two
upper canines were high impactions. The UR3 was
positioned at the apex of UR4, whereas the UL3 was
near the apex of the UL2. Lateral cephalometric
radiographs indicated decreased inclination of the
incisors in both arches and a relatively straight
profile when the patient occluded in Cr (Fig. 4). The
increased SNB angle indicated mandibular
prognathism. If clockwise rotation of the mandible
is achieved during orthodontic treatment, the SNB
and mandibular plane angle and anterior crossbite
would be improved.

W Fig. 2: In Cg, an edge-to-edge relationship and 3 mm midline discrepancy was noted, indicating a functional shift.
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Diagnosis

Facial:

- Facial Convexity: Within normal limits (WNL) (G-
Sn-Pg, 13%)

- Lip Protrusion: Protrusive lower lip

Skeletal:
- Sagittal Relationship:

- Class lll tendency at Co position (SNA, 85°; SNB,
86°; ANB,-1°)

- Mandibular plane angle: Low angle (SN-MP, 27°;
FMA, 20°)

Dental:

- Occlusion: Right Class Ill, left Class | molar relationship
(Fig-5)

- Overjet: -2 mm

- Upper and Lower incisors: WNL

W Fig. 4: Cephalometric radiograph in the Co (left) and Cg (right) positions. See text for details.
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Fig. 5: Pre-treatment digital dental models (casts)

- Crossbite: Upper and lower anterior teeth

- Impaction: The UL3 crown was transposed and
impinging on the UL2 root. The UR3 was transposed
impinging on the UR4 root.

American Board of Orthodontics (ABO)
Discrepancy Index (DI): 21.

Treatment Objectives

1. Level and align both arches.
2. Open the bite, and rotate the mandible posteriorly.

3. Maintain the upper incisors and retract the
lower incisors to correct the anterior crossbite
with aligners and anterior bite turbos.

4. Maintain the spaces for upper impacted canines
to erupt.

Treatment Plan

The overall objectives were to correct the pseudo-
Class lll malocclusion, maintain the upper incisor
positions sagittally, retract the lower arch and
restore the missing UR7 impacted UR3, and UL3.
Four treatment options were considered (Fig. 6).

Option 1: Remove the impacted UR8, UR3, and UL3,
and substitute them with the adjacent first premolars.
Then, proceed with Lefort | surgery combined with
bilateral intramural vertical ramus osteotomies.

Option 2: Extract bilateral upper second premolars
and lower first premolars. Retain the upper
extraction spaces for the impacted canines to erupt
into. Perform surgical exposure if necessary. Place
one implant-supported prosthesis in the UR7 area.

Option 3: Extract four first premolars. Retain the
upper extraction spaces for the impacted canines
to erupt into. Perform surgical exposure if
necessary, and place one implant-supported
prosthesis in the UR7 area.

Option 4: Extract four first premolars. Retain the
upper extraction spaces for the eruption of the
impacted canines. Perform surgical exposure
procedure if necessary, and substitute the missing
UR7 with the impacted URS.

The benefits of the first option are easier process
for the aligner technician and less treatment time.
However, this option is undesirable because (1)
more surgical intervention; (2) surgical correction
of the jaws complicates orthodontic finishing; and
(3) substituting the premolars with the impacted
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canines would result in an unesthetic outcome
and a functional compromise.

The second option proposes etraction U5s instead
of U4s, which would be efficient for anterior
crossbite management. However, retaining U4s
may cause a barrier for the impaction.

As for the third option, extracting bilateral upper first
premolars may facilitate eruption of the impacted
canines, but subsequent correction of the anterior
crossbite would be more time-consuming.

Compared to the third option, the fourth option
reduces the patient’s cost because no implant

CEPHALOMETRIC SUMMARY
SKELETAL ANALYSIS
PRE-TX POST-TX DIFF.

SNA® (82°) 85° 85° 0°
SNB” (80°) 86° 84° 2°
ANB® (2°) -1° 1° 2°
SN-MP” (327) 27° 31° 4°
FMA® (27°) 20° 24° 4°
DENTAL ANALYSIS
U1 TO NA mm (4mm) 3 4 1
U1 TO SN” (104°) 107° 108° 1°
L1 TO NB mm (4mm) 5 2.5 2.5
L1 TO MP® (90°) 9° 85° 6°
FACIAL ANALYSIS
E-LINE UL (-1mm) -2 -2 0
E-LINE LL (0 mm) 0 0.5 0.5
%FH: Na-ANS-Gn (56%) 52% 56% 4%
----------------------------------------------------------------------------------- Convexity: G-Sn-Pg (13°) 13° 4° 9°

M Fig. 6: Treatment option 1-4. See text for details.

M Table 1: Cephalometric Summary
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would be necessary. But this option is the most
difficult clinically. All three impacted teeth will be
uncovered and aligned into the occlusion.

After discussing the four options with the patient
and her parents, the fourth option was chosen
because it was most likely to achieve a near ideal
dentofacial result in a minimally invasive manner.

Treatment Progress

iTero Element® intraoral scan (Align Technology,
Inc., San Jose, CA, USA) provides a 3D dataset. The
ClinCheck® (Align Technology, Inc, San Jose, CA,
USA) system was used to plan the treatment and
project the outcome. Both optimized and
conventional attachments were applied in
sequential staging (Fig. 7). The treatment was

conducted in two phases: initial and refinement.
Oral hygiene and aligner fit were monitored at
monthly intervals.

Initial phase

The major goals of the initial treatment were to
correct the anterior crossbite® and keep the upper
extraction spaces for the impacted canines to
erupt into (Fig. 8). Four first premolars were
extracted before the aligner treatment started. A
total of 59 sets of aligners were used over 17
months. The first 19 sets of aligners were changed
every 10 days. Optimized root control attachments
were used on the lower canines. Gingival bevel
attachments were applied to the upper incisors.
Meanwhile, no power ridges were applied to the
lower incisors (Fig. 7). Conventional rectangular and

M Fig. 7:

ClinCheck® treatment plan and prescribed attachments are shown for the initial phase of treatment. Blue dots indicate variably predictable
tooth movement (2.5-3 mm intrusion for lower incisors; 4-6 mm root movement for LR5). Black dots indicate less predictable tooth
movement (>3 mm intrusion for upper incisors; >6 mm root movement for UR3). See text for details.
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M Fig. 8:
Upper right canine erupted gradually after the impinging first
premolar was removed. The upper left canine did not erupt.
Hence, surgical exposure was performed to facilitate eruption.

M Fig. 9:
Wooden tongue depressor was bitten three times a day for two
minutes each from aligner 7 (A7) onward.? The lower anterior
bite turbo was bonded from aligners 53 (A53).

optimized anchorage attachments were provided
for the posterior teeth. SmartStage® technology
was also used for the lower posterior teeth to
minimize any unwanted tipping.

In order to correct the anterior crossbite, the
patient was instructed to bite on a wooden tongue
depressor three times a day from aligner 7 onward
(Fig. 9).19 According to the Clincheck design, the
anterior crossbite should have been corrected after
aligner 40. However, the crossbite remained even
after aligner 53. Therefore, a lower anterior bite
turbo was bonded, and the patient continued to
use the depressor. The anterior crossbite was
corrected within three months. No Class Il elastics
were used during the initial phase.

The treatment progress is documented from the
maxillary occlusal, mandibular occlusal, right lateral,
and left lateral views, respectively (Figs. 10-13).

Following premolar extractions, the impacted
upper right canine erupted spontaneously after
six months (Figs. 8 and 10). Unfortunately the
upper left canine failed to erupt. This was likely
due to the lateral incisor blocking the pathway.
Therefore, in the tenth month (aligner 32), surgical
exposure of UL3 and UR8 was performed. UR3
eruption was inhibited so cross-arch elastics were
applied for de-rotation and alignment (Fig. 12).

The lower extraction spaces were closed at the end of
the first phase of aligners (Fig. 11). However, the lower
left molars tilted mesially. Brackets were bonded on
LL5-7 and a segmented archwire uprighted the
molars in two months (Fig. 13).

Refinement phase

Two rounds of refinement (finishing), with 39 and
23 additional aligners respectively, were
conducted to close the residual spaces and align
the upper left canine. The Class Il molar
relationship on the right was corrected by lower
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M Fig. 10:

Y

10M A32

Treatment progress from the makxillary occlusal view and aligner progression are shown from the start of treatment (OM) to thirty-six

months (36M) in a clockwise order.

M Fig. 11:

10M A32 [
W G
s e

| 25M AA17

r;.,, .

Treatment progress from the mandibular occlusal view and aligner progression are shown from the start of treatment (OM) to thirty-six

months (36M) in a clockwise order.

molar distalization. In the finishing stage, heavy
occlusal contacts on the posterior teeth were
reduced. Subsequently, conventional attachments
replaced the optimized attachments to provide
predictable retention. Button cutouts were
prescribed for both upper canines, and cross-arch
elastics were applied for further extrusion.

Retention

Sectional twisted wires were bonded from UR2 to
UL2 and LR3 to LL3 after the aligner treatment. Two
ESSIX (overlay plastic) retainers were given to the
patient to maintain the corrected alignment and
leveling of the dentition in both arches. The patient
was instructed to wear the retainers throughout the
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31M AA29 B s . 17M A53

e, P

Treatment progress from the right lateral view and aligner progression are shown from the start of treatment (OM) to thirty-six months
(36M) in a clockwise order.

TR

k 31M AA29

M Fig. 13:
Treatment progress from the left lateral view and aligner progression are shown from the start of treatment (OM) to thirty-six months (36M)
in a clockwise order. Note posterior open bite must close spontaneously after aligner treatment. Hopefully the posterior occlusion would
settle naturally through masticatory function to achieve maximum occlusion without casing anterior bite deepening.

day during the first month and only while sleeping alignment with a Cast-Radiograph Evaluation score
thereafter. of 20 and an excellent Pink and White esthetic score
of 2 (see worksheets at the end of this case report).
Final Evaluation of Treatment Two main discrepancies from an ideal outcome were
noted: (1) mesio-out rotation of the upper left canine,
After 43 months of active treatment, this difficult and (2) multiple open contacts of the posterior

malocclusion (DI = 21) was treated to an optimal occlusion (Figs. 15 and 16). Posttreatment panoramic
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M Fig. 14:
Surgical exposure procedure was performed at tenth months.
Soft tissue was removed by diode laser, and underlying hard
tissue was trimmed with a high speed bur.

and lateral cephalometric radiographs are shown
in Figs. 17 and 18, respectively. Although multiple
open contacts were noted at the end of the
treatment, they are expected to settle with natural
masticatory function. After the functional shift was
corrected, the facial profile was improved and the
buccal segments were in a Class | occlusion.
Superimpositions of the pre- and posttreatment
cephalometric tracings reveal late facial growth,
dentofacial orthopedic changes of the maxilla, and
posterior rotation of the mandible (Fig. 19).

Assessment of specific objectives:
Maxilla (all three planes):

« A-P:Slightly increased

- Vertical: Maintained

- Transverse: Maintained

Mandible (all three planes):

« A-P:Decreased
. Vertical: Increased
- Transverse: Maintained

Maxillary Dentition:

« A-P:Slightly proclined incisors
- Vertical: Slightly intruded molars

. Inter-Molar/Inter-Canine Width: Maintained/
Increased

Mandibular Dentition:

« A-P:Incisors retracted
- Vertical: Molars up-righted
« Inter-Molar/Inter-Canine Width: Maintained

Facial esthetics:

- Lateral profile was significantly improved.
Clockwise rotation of the mandible was
achieved (Fig. 19) .

Discussion

Due to reasons such as esthetics, comfort, and less
risk of developing decay, an increasing number of
patients are choosing aligners over traditional
braces for full mouth orthodontic treatment.
Clinicians using aligners can save a significant
amount of chair time if tooth movements progress

as planned without unexpected complications. To
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M Fig. 16: Posttreatment dental models (casts) M Fig. 17: Posttreatment panoramic film
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M Fig. 18: Posttreatment cephalometric radiograph

minimize occurrences of undesired outcomes, a
thorough understanding of the material
characteristics and the pros and cons of aligners
is necessary. With fixed appliances, the archwire is
engaged on the brackets bonded on the surface
of the dentition. The activated archwire is
elastically deformed and moves the tooth to a
determined position as it returns to its original
shape. Three dimensional tooth movements can
usually be achieved as planned. Aligner plastic
encapsulates the teeth so controlled movement
requires both retention and activation. In general,
the natural undercuts of the teeth provide the
retention. Moments and forces for tooth
movement are provided by the elastic
deformation of the aligner.

Superimposed pre-treatment (black) and posttreatment (red) cephalometric tracings show the occlusion was finished at Class I, and anterior
teeth and lower molar were up-righted. Lower incisor was intruded. A clockwise rotation of the mandible was noticed.
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For example, the predictability of faciolingual
movement is enhanced as the entire body of the
aligner undergoes elastic distortion. Subsequently,
as it reverts to its original form, the aligner carries
the teeth along. Conversely, achieving vertical
movement requires the aligner to stretch
primarily within its plastic matrix. Due to the
inherent limitations of elasticity in the aligner,
intrusion and extrusion is challenging.

The fundamental differences between aligner
and fixed appliance

« The accuracy of tooth movements

In Kravitz et al.'s study® in 2009, the mean accuracy
of tooth movement with Invisalign is 41%. The
most accurate movement is crown tipping (47%),
and the least accurate movement is extrusion
(29.6%).5 Specifically, central and lateral incisors are
the most difficult teeth to be extruded. Despite
having either gingival or occlusal bevels, horizontal
rectangular attachments are significantly more
effective than optimized ones." If horizontal
attachments are still ineffective, bonding metal
buttons to the inner and outer surfaces of the
teeth and using elastic bands around the aligner to
achieve extrusion is also a viable method.

Moreover, rotation of canines’” and premolars’
have the lowest accuracy because they are round.
Lack of purchase points restricts mechanics. An
attachment for an aligner is analogous to a handle
on a wardrobe or cabinet. The attachment (handle)
provides retention for the overlaying aligner. If
placing attachments is still ineffective, button
cutouts on the inner and outer sides of the aligner

allows bonding of buttons to improve the situation.
Overcorrection is not recommended.*

« Non extraction treatment

Overall, clear aligner therapy (CAT) is effective in
aligning and straightening dental arches, particularly
showing better results for mild to moderate
crowding compared to fixed appliances (FAs) in non-
growing patients.’ Aligners are particularly adept for
adjusting slight buccolingual inclinations of upper
and lower incisors.'® However, with crowding over 6
mm, incisors may protrude post-alignment using
CAT.”” Although CAT can adjust the width of canine,
premolar, and molar spaces similarly to FAs, which
helps relieve crowding, it struggles with arch
expansion through bodily tooth movements.'18

While crown tipping can be achieved with aligners
alone, root movement is more challenging.
Therefore, patients treated with Invisalign face
relapses more than those treated with conventional
fixed appliances.”” In the last few months of
orthodontic treatment, it is necessary to take
panoramic films to ensure root parallelism.

- Extraction cases

Using Invisalign for extraction cases is similar to
using a soft archwire in traditional orthodontics to
close the premolar extraction spaces, which often
leads to a drawbridge effect. Aligners, like soft
archwires, lack sufficient rigidity and cannot avoid
the side effects.

In 2021, Dai, Xu, and Guang?® removed the upper first
premolars from 17 patients and treated them using
Invisalign G6 protocols throughout the entire
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Molar :

Mesial displacement T
Mesial tipping T
Buccal inclination T
Intrusion (only upper) 1

Classland |l

Molar :

Mesial displacement 1
Mesial tipping T
Buccal inclination 1
Intrusion (only upper) T

Post. Open bite

Canins :
Distal tipping

Canins :
Distal tipping

Incisor :

Distal tipping T
Lingual inclination T
Extrusion T

Incisor :

Distal tipping T
Lingual inclination T
Extrusion T

Ant. Deep bite Post. Open bite

M Fig. 20:

Ant. Deep bite
Ant. Cross bite

Diagrams showing the side effects of extraction cases treated with aligners only. Tooth crown movements were not fully achieved as
predicted following Invisalign treatment. Differences mainly lie in mesial tipping, buccal inclination, mesial displacement, and intrusion of
the first molars, as well as distal tipping, lingual inclination, insufficient retraction, and extrusion of central incisors.2°

process. A comparison was made between the
actual and expected positions of the maxillary and
mandibular central incisors, canines, and first
molars. It was observed that first molars achieved
greater mesial tipping, medial displacement, and
buccal inclination in both the maxilla and
mandible. Furthermore, there was more intrusion
in the maxilla and greater mesial-lingual rotation
with less constriction in the mandible (Fig. 20). The
canines were distally tipped in both the maxilla
and mandible. Less retraction in the maxilla and
greater lingual inclination and extrusion in the
mandible were noted. The central incisors were
extruded and tipped both distally and lingually.

Is the bowing effect predictable when closing
extraction sites with aligners? For a crowded
dentition, adjacent teeth require less movement
after extraction, reducing the likelihood of incisor
lingual tipping and molar mesial tipping.
Conversely, in cases with well-aligned dentition,

the larger space to be closed increases the risk of
tipping side effects. If these problems are
anticipated, the time wearing each set of aligners
should be increased. Complementary measures
such as using a segmented archwire (Fig. 21),
miniscrews, Class II-V, or Class IlI-V elastics (defined
below) should be considered (Fig. 22).

Class II-V and Class IlI-V elastics

Class II-V and Class IlI-V elastics (Fig. 22) provide an
extrusion force for the tilted canines and molars as
well as an uprighting moment which the G6
protocol and SmartStage® cannot provide.
Moreover, Class II-V and Class llI-V elastics offer the
force vector for AP correction. Performing this
method requires a metal button, a hook button,
and 6 oz 3/8" elastics. In ClinCheck design, the
precision cuts should be placed on the canines,
and button cut-outs should be placed on the
upper and lower first molars (Fig. 22).
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M Fig. 21:
The lower posterior teeth tilted mesially during extraction space closure. The braces were intentionally bonded mesio-gingivally to obtain an
up-righting moment. The angulations of these three posterior teeth were significantly improved within three months.

Class 1I-V and Class IlI-V elastics require two buttons bonded on the canine and first molar respectively, one hook button bonded on the
opposite first molar, and 3/8, 6.5 oz elastics. This can be used either for preventing or correcting the side effect. If there is an esthetic concern,
the metal button on the canine can be replaced with a precision cut and rectangular attachment.

« ClinCheck design 4. In ClinCheck, setting the maximum
anchorage for each set of aligners gives the

In treating extraction cases, there are several roots more time to catch up with the

suggestions for ClinCheck design: movement of the crowns (Fig. 23).

1. Set the final overbite with 0.5 mm overcorrection. Impaction management

2. Sequentia”y retract anterior teeth to preveﬂt Treat]ng impactions with a”gners requires

anchorage loss. thorough consideration for the direction of the

, extrusive force and its reciprocal anchorage.
3. Increase the number of aligners to assure

sufficient time for the roots to move.

Indeed, anchorage may be acquired from a
neighboring tooth, an antagonist tooth,
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Initial treatment phase: ClinCheck treatment plan with
superimposition (blue: initial arch form, white: simulated arch
form after treatment). Maximum anchorage was planned in the
upper arch and moderate anchorage in the lower arch.

miniscrews, and even the aligner itself (Fig. 24).
When using a fixed appliance, extrusion becomes
easier if brackets can be bonded to engage the
archwire. With time, the fixed appliance mechanics
gradually extrude the impaction .

The present patient had three impactions: UR8, UR3,
and UL3. After removing the impeding upper first
premolars and performing surgical exposure, UR8
and UL3 gradually erupted (Fig. 14). However, UL3
remained partially erupted and rotated. Extrusion
and rotation are two of the less likely achievable
movements using only aligners, so off-tracking
should be anticipated. If extrusion and rotation are
both necessary, rotation should be carried out first.
Otherwise, incomplete extrusion or further gingival
recession may occur (Fig. 24).

Anterior crossbite correction

During anterior crossbite correction, the lower
anterior teeth may be trapped by the upper
anterior teeth. In conventional orthodontic
correction, the typical approach involves using an
anterior or posterior bite turbo to increase the
vertical dimension. With aligners, however, due to
the thickness of the aligner itself, the bite can be
opened. During ClinCheck design, attachments can
be strategically placed on the occlusal surfaces.
Patients can also be instructed to use a wooden
tongue depressor to advance the upper anterior
teeth. Both methods can expedite the correction of
anterior crossbite (Fig. 25).9.10

Case finishing quality regarding DI/CRE scores

The meta-analysis indicates that treatment with
aligners is associated with significantly worse
scores in the American Board of Orthodontics
(ABO) objective grading system (OGS) compared
to braces,? which is clinically relevant. Cases
treated with aligners are significantly more likely to
be finished with an unsatisfactory quality
according to the ABO standards, failing the ABO
examination criteria (ABO-OGS score > 30)
compared to those treated with braces. In absolute
terms, ABO ‘fail rates’ are 60.6% and 38.9% for
aligners and braces, respectively (Fig .26).”’

Among the eight indicators of the ABO grading
score, the clear aligner therapy (CAT) group
clearly falls short of the fixed appliance (FA) group
in three indicators: occlusal contacts, overjet, and
root angulation.?!
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M Fig. 24:
The upper left canine erupted after surgical exposure. Since extrusion movement can not be achieved with aligner alone, cross-arch elastics
was applied with the antagonist tooth or opposite aligner.

Class Ill elastic

The anterior crossbite could have been corrected earlier if Class Il elastics and occlusal rectangular attachments were applied from the
beginning. The collision of upper and lower anterior teeth is the main obstacle for crossbite correction. Virtually planning rectangular
attachments on the occlusal surfaces on the first molars might increase the inter occlusal distances while wearing aligners. The aligner was
strong enough to confront the force of occlusion. Therefore, it was not necessary to bond a resin core, allowing the patient more comfort

when they insert or remove aligners.

Regarding occlusion conatct, the two layers of
aligner material in the posterior occlusion usually
result in an open bite at the end of treatment. A
suggested solution would be to cut off the last set
of aligners distal to the first molars and allow the
second molars to spontaneously erupt into the
occlusion. Then, cut the aligners mesial to the first
molars to allow the first molars to erupt. This
approach could have provided posterior stops in
the occlusion at the end of treatment so the
premolars can erupt into the occlusion without

deepening the anterior overbite.

Treatment duration

Considerable variation was seen in the effect of
treatment modality on treatment duration.
Extreme heterogeneity was seen across studies, so
it is not possible to claim that CAT is faster or
slower than FA.

Conclusions

Impactions, premolar extractions, and anterior
crossbites are challenging for aligner treatment.
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Fixed appliances
ABO ‘fail' rate=38.9%

Aligners
ABO ‘fail’ rate=60.6%
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Illustration of the expected absolute risk for a case to have an ABO-OGS score of over 30 post debond when treated with aligners or fixed

appliances, according to the results of the meta-analysis.?!

Despite the type of appliance correct diagnosis, careful
monitoring, and clinical judgements are the keys to
attaining an ideal outcome.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE 21
OVERJET

0 mm. (edge-to-edge) =

1-3 mm. = 0 pts.
3.1 -5 mm. = 2 pts.
5.1 -7 mm. = 3 pts.
7.1 - 9 mm. = 4 pts.
> 9 mm. = 5 pts.

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

OVERBITE

0 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -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

Total =

-

LATERAL OPEN BITE
2 pts. per mm. Per tooth

Total = III

CROWDING (only one arch)

1-3 mm. = 1 pt.
3.1 -5 mm. = 2 pts.
5.1 -7 mm. = 4 pts.
> 7 mm. = 7 pts.
OCCLUSION
Class I to end on = 0 pts.
Endon Class Il or Il = 2 pts. per side pts.
Full Class II or III = 4 pts. per side pts.
Beyond Class [T or III = 1 pt. permm. ____ pts.
additional
Totl - [ o |

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total

BUCCAL POSTERIOR X-BITE

[ o ]

2 pts. Per tooth Total

CEPHALOMETRICS  (See Instructions)

ANB>6"or<-2° -1° =4 pts.
Each degree<-2°__ x1pt. =
Eachdegree>6"__ x1pt. =

SN-MP

>38° 27° =2 pts.
Each degree >38°__ x 2 pts. =

<26° =1 pt.
Each degree <26°__ x 1 pt. =

1 to MP > 99° 91° =1pt.
Eachdegree>99° _ x1pt. =

Total = III

OTHER (See Instructions)

Supernumerary teeth x1lpt. =
Ankylosis of perm. Teeth X2 pts. =
Anomalous morphology x2pts. =
Impaction (except 31 molars) 2 x2pts. = 4
Midline discrepancy (= 3mm) @ 2 pts. =
Missing teeth (except 3dmolars)y ___ x 1 pt. =
Missing teeth, congenital x2pts. =
Spacing (4 or more, per arch) x2pts. =
Spacing (Mx cent. diastema >2mm) @ 2 pts. =

Tooth transposition X2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities 1 x 2 pts.

Il
N

Identify: IMmpacted UR wisdom tooth was
substituted for the second molar.

Total = III
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Cast-Radiograph Evaluation Occlusal Contacts

14

Total Score: 20

| B
Alignment/Rotations m
e .
'.-n oro .

Bucca Surface

1 Lingual Surface
Occlusal Relationships

0
1
1yy
mMx MD {
R L L R A
R ' L
Buccolingual Inclination Interproximal Contacts
1 0
1
Overjet
0

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with "X”. Second molars should be in occlusion.
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IBOI Pinlc & White Esthetic Score

Total Score =

2

1. Pink Esthetic Score

Total =

1.M & D Papillae

2. Keratinized Gingiva

3. Curvature of Gingival Margin
4, Level of Gingival Margin

5. Root Convexity ( Torque )

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

3. Curvature of Gingival Margin
4. Level of Gingival Margin

5. Root Convexity ( Torque )

6. Scar Formation

Total =

1. Midline

2. Incisor Curve

3. Axial Inclination (5°, 8%, 10°)
4. Contact Area (50%, 40%, 30%)
5.Tooth Proportion

6. Tooth to Tooth Proportion

1. Midline

2. Incisor Curve

3. Axial Inclination (57, 8%, 10°)
4. Contact Area (50%, 40%, 30%)
5.Tooth Proportion

6. Tooth to Tooth Proportion
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Pseudo-Class Il with Anterior Crossbite, Severe
Crowding, and Retained Primary Teeth

Abstract
History: A 12yr-7mo-old female presented with a chief complaint (CC) of anterior crossbite and severe crowding.

Diagnosis: The patient had two retained primary teeth with impacted permanent teeth causing severe crowding and anterior
crossbite. Functional shift was present. Cephalometric analysis revealed an ANB angle of 2°, SN-MP of 31.5°, and a protruded lower
lip 5 mm to the E-line. The discrepancy index (DI) was 20 points.

Treatment: A Damon® system appliance with passive self-ligating brackets was applied to correct the dental malocclusion.
Posterior and anterior bite turbos combined with Class lll elastics were used to correct the anterior crossbite. Both retained primary
teeth and 4 premolars were extracted to relieve the crowding. Bone screws were placed bilaterally in the mandibular buccal shelves
to retract the mandibular arch. The active treatment time was 38 months.

Results: Retraction of the lower anterior segment and the lower lip was achieved to improve the profile. After 42 months of
active treatment, the severe crowding was relieved, and the anterior crossbite was corrected with neither periodontal problems
nor root resorption.

Conclusions: This case report demonstrates the use of a passive self-ligating appliance combined with temporary anchorage
devices to effectively resolve a pseudo-Class Ill malocclusion with anterior crossbite and severe crowding. (J Digital Orthod
2024,75:32-47)

Key words:

Class Illl malocclusion, non-surgical treatment, anterior crossbite, bite turbos, torque selection

Introduction guiding pseudo-Class Il patients to redirect their
mandibles to a centric relation (Cg) position,
practitioners can evaluate the overjet or edge-to-

edge position of the anterior teeth.3

Anterior crossbite is defined as a dental condition
characterized by the lingual position of the upper
anterior teeth in relation to lower anterior teeth,

which is often related to Class lll malocclusion traits.
Within the Class Il classification, two main subtypes
are recognized: true Class Il and pseudo-Class lIl.!
True Class Il is often manifested with genetically
prognathic jaw and/or retrognathic maxilla; while a
pseudo-Class Il is usually characterized by a
functional shift, meaning the anterior positioning of
the mandible may result from abnormal incisal
guidance that forces the mandible forward.'? Upon

The choice between orthodontic camouflage
treatment and orthognathic surgery remains
contentious in treating Class Il malocclusions.# An
accurate diagnosis is crucial for effective treatment
planning and improved prognosis. While true Class
Il features and cephalometric analyses are well-

documented, the criteria for pseudo-Class |l
malocclusion and its dento-skeletal characteristics
are poorly defined. Ambiguous criteria may lead
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practitioners to overtreatment if a pseudo-Class Il
is mistaken for true skeletal Class lll because of
similar anterior crossbite.> For clinicians evaluating
anterior crossbite, it is advisable to employ Lin's 3-
ring diagnostic method® for identifying patients
with a promising prognosis.

This report presents a typical pseudo-Class IIl with
severe crowding and retained primary teeth.
Various approaches are available for addressing
anterior crossbite with crowding. Huang et al’
introduced six methods for correcting anterior
crossbite based on dental factors and skeletal
diagnosis. While some clinicians advocate
removable bite plates with lingual springs and
tongue blade exercises,® this report showcases a
treatment approach using Damon passive self-
ligating fixed appliance (Ormco, Glendora, CA)
along with anterior bite turbos.

The dental nomenclature used in 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, and deciduous teeth are delineated a-e.

Diagnosis & Etiology

A 12yr-7mo-old young female presented for
orthodontic consultation with concerns of dental
crowding and anterior crossbite. There was no
contributing medical history, and there were no

signs or symptoms of temporomandibular disorder
(TMD) or mandibular deviation on opening. In the
front view, the patient's face appeared symmetrical,
but her lateral profile showed a slightly protruded
lower lip (Fig. 1). Upon redirecting her chin to the
centric relation (Cg) position, a flatter profile could
be attained (Fig. 2). The patient's smile revealed a
conspicuous anterior crossbite, with only the lower
anterior teeth visible (Fig. 1). During intraoral

CEPHALOMETRIC SUMMARY
PRE-TX POST-TX DIFF.
SKELETAL ANALYSIS

SNA® (82°) 89° 90° 1°
SNB* (80°) 86.5° 88° 1.5°
ANB® (2°) 2° 15° 0.5°
SN-MP* (32°) 31.5° 34° 25°
FMA® (27°) 24.5° 27° 25°
DENTAL ANALYSIS

U1 TO NA mm (4mm) 3 6 3
U1 TO SN° (104°) 104° 19.5° 15.5°
L1 TO NB mm (4mm) 8.5 5 35
L1 TO MP* (90°) 85.5° 74.5° n°
FACIAL ANALYSIS

E-LINE UL (-1mm) 0.5 2.5 2
E-LINE LL (0 mm) 5 3 2
9%FH: Na-ANS-Gn (56%) 59% 58% 1%
Convexity: G-Sn-Pg (13°) -1n° -5.5° 55°

M Table 1: Cephalometric Summary
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M Fig. 1: Pre-treatment facial photograph

examination, a reverse overjet of -2 mm and an
overbite of 6 mm were observed (Fig. 3). Severe
crowding was noted, with UR2, UL2, and LR2 in
lingual position (Fig. 3). Retention of the primary
teeth, URc and LRe, resulted in impaction of UR3 and
LR5 (Fig. 4). UL4 only partially erupted due to a lack
of space (Fig. 3). The molar relationships were
asymmetric, with a molar cusp-to-cusp relationship
on the right side and Class | relationship on the left

W Fig. 2: Pre-treatment records
The left side presents patient’s occlusion in centric occlusion (Co),
and the right side shows patient’s occlusion in centric relation
(Cr).

(Fig. 5). The dental midline was slightly shifted to the
left. Cephalometric analysis (Table 1) documented
an ANB angle of 2°, with a SN-MP angle of 31.5% and
5-mm lower lip protrusion to the E-line. The
American Board of Orthodontics (ABO) Discrepancy
Index (DI) was 20 points, as shown in the
supplementary Worksheet 1.9

Treatment Objectives

The treatment objectives were: (1) Correct anterior
crossbite; (2) relieve crowding; (3) retract the lower
lip; (4) create ideal overbite and overjet; and (5)
establish functional Class | molar and canine
relationships.

Treatment Plan

Extract the retained primary teeth: URc and LRe.
Additionally, remove all 4s to relieve crowding
and create space for proper arch alignment while
preserving the natural upper lip position. Apply
posterior bite turbos and inclined anterior bite
plane to rectify the anterior crossbite. Class |l
elastics are indicated for further correction. To
optimize the mechanics of Class Il elastics, select
low-torque brackets for the upper arch and high-
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M Fig. 4: Pre-treatment panoramic radiograph

torque brackets for the lower arch.
OrthoBoneScrews® (OBSs, iNewton Dental, Inc,
Hsinchu City, Taiwan) are employed as
supplemental anchorage to enhance the
precision of tooth movement.

Treatment Alternative

In deciding whether orthognathic surgery is
necessary, the primary consideration centered

WFig.s:
Pre-treatment study model showed a molar Class | on left side,
but on the right side it was a cusp-to-cusp molar relationship.

around the Le Fort | procedure, complemented by
bilateral intraoral vertical ramus osteotomies. This
surgical approach was proposed as the optimal
choice if the patient desired a substantial alteration
in her facial appearance. It is important to note that
camouflage techniques may have limitations in
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reshaping the face. Considering the patient's age,
delaying surgery until growth cessation is prudent.
The patient and her parents refused surgery due to
concerns related to hospitalization, associated high
cost, and the potential risks of complications.

Treatment Progress

Extraction of the URc, LRe, and all four first
premolars was scheduled to alleviate the severe
crowding. A 0.014-inch slot Damon Q® (Ormco,
Glendora, CA) fixed appliance, with passive self-
ligating (PSL) brackets, was used. Initially, brackets
were bonded on all lower teeth, excluding the
second and third molars. The lingually-positioned
LR2 was also left unbonded due to crowding. Instead,
an open coil spring was inserted on the archwire to
create space for it. Crowding was also present in the
upper arch, resulting in blocked-in upper lateral
incisors. Therefore, when the upper arch was bonded
two months later, the two blocked-in lateral incisors
were left unbonded, and open coil springs were
applied to create space.

On the lower incisors, low-torque brackets were
bonded in a reversed position to induce high
torque effect. This choice aimed to improve lingual
root movement of the lower anterior teeth to
counteract potential side effect of retroclination
caused by Class Il elastics. Low-torque brackets
were also used on the upper anteriors to
encourage a more buccal root movement.

When bonding upper brackets, two bite turbos
(glass ionomer cement, GIC) on both Lés were
placed. An anterior bite plane was also bonded on
the lower anterior teeth to open the bite for

anterior crossbite correction. Early light Class |Il
elastics (Quail, 3/16-in, 2 oz; Ormco) from U6 to L5
on both sides were introduced for 3 months to
correct anterior crossbite (Fig. 6).

In the fifth month (5M), after alignment of the
lower incisors, anterior bite turbos were
constructed with flowable resin on the lower
anterior incisors to open the the intermaxillary
space for correction of the anterior crossbite (Fig.
7). One month later (6M), both arches were
changed to 0.014x0.025 NiTi archwire. At the same
time, Class Il elastics were temporarily stopped as
they were exerting forces in the opposite direction
of the open coil spring, making it challenging to
create space for the lateral incisors.

M Fig. 6:

Left: Open coil spring used to create the space for lateral incisors.
Right: Posterior bite turbos were placed on L6s, and Class Ill
elastics were applied from U6 to L5 on both sides.

M Fig. 7: Anterior bite plane on lingual side of lower front teeth
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In the 8th month, upper crowding was improved,
brackets were bonded on both upper lateral
incisors, power chains were applied to pull both
upper lateral incisors buccally, and stronger Class |l
elastics (Kangaroo, 3/16-in, 4,5 oz, Ormco) were
utilized. Flowable resin was used to reactivate the
open coil springs for further crowding relief. The
anterior bite plane was removed, and anterior bite
turbos were bonded on both lower lateral incisors

(Fig. 8).

In the 14th month, the upper archwire was changed
to 0.014x0.025" NiTi, and the lower archwire was
changed to 0.017x0.025 TMA. Drop-in hooks were
attached to each canine. One month later (15M),
Class Il elastics were changed to Fox (1/4-in, 3.5 oz;
Ormco), and were extended from U6s to L3s rather
than L5s to induce a stronger Class Il elastics
mechanics for clockwise mandibular movement.

In the 16t month, a root torque was applied on
UR1 to even the gingival margins. In the 19t
month, the upper and lower teeth were nearly
aligned, and the anterior crosshite was nearly
corrected. Torque control was removed (Fig. 9). At
this stage, the occlusion was in an edge-to-edge
position. Both upper and lower archwires were
changed to 0.014x0.025" NiTi, and Class Il elastics
were reduced to a lighter force to slow down the
procedure and wait for the roots to stabilize. One
month later (20M), both archwires were changed
back to 0.017x0.025"TMA, and stronger elastics (Fox,
1/4-in, 3.50z; Ormco) were used from U6s to L 3s.

In the 22nd month, miniscrews were installed
bilaterally in the buccal shelves as an anchorage for
heavier horizontal force pulling the lower arch

M Fig. 8:
In the 8h month, flowable resin was used to compress and
reactivate the open coil spring (left), and lower anterior bite
turbos were installed (right).

M Fig. 9:
Upper right central incisors before and after torque control

backward. Two months later (24M), in addition to the
Class Il elastics, a power chain was used from L3 to
the miniscrew on both sides (Fig. 10).

In the 27t month, Class Il elastics were stopped
because the lower anterior teeth were lingually
inclined. A +10° bend was made on the lower
archwire to give the lower anteriors a lingual root
torque. Then, the lower archwire was changed to a
more rigid 0.016x0.025 SS wire. The use of power
chains was continued to close the extraction gaps. In
the following month (28M), the lower archwire was
changed to 0.014x0.025" NiTi. Two months later (30M),
it was changed again to 0.017x0.025"TMA.

In the 34th month, two bite turbos on the lingual side
of both U1s were bonded to disocclude the upper
anterior teeth from the lower brackets. Figure-eight
ties were also used on both upper and lower arches
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M Fig. 10:
In addition to Class Il elastics (blue line), a horizontal force
from the miniscrew to L3 was engaged with a power chain to
pull the whole lower arch backward.

from 3 to 3, assisted by power chains to close the
gaps. After 5 months (39M), bilateral elastics from
U3s to L3s and L4s were prescribed and used for 3
months to close the occlusion gap (Fig. 11).

Treatment Result

Following 42 months of active treatment, there
was a remarkable improvement in the patient's
facial esthetics (Fig. 12). Molar Class | relationships
were achieved on both sides. The posttreatment
panoramic radiograph confirmed the desirable
alignment of root structure (Fig. 13) The
superimposed cephalometric tracings illustrated a
3-mm proclination of the maxillary incisors, due to
the correction of the anterior crossbite (Fig. 14). The
treatment also resulted in a 15.5° increase in the
axial inclination of the upper incisors (U1-SN),
shifting from 104° to 119.5°, as well as a
corresponding 11° decrease in the axial inclination
of the lower incisors (L1-MP), from 85.5° to 74.5°.
These changes resolved the anterior crossbite.

MFig. 11:
An elastic was hooked from U3 to L3 and L4 bilaterally to close
the occlusion gap.

Concurrently, the retraction of the anterior
segments led to retrusion of the lower lip. Note the
mandibular plane angle (SN-MP) remained stable,
as outlined in Table 1. The Cast-Radiograph
Evaluation (CRE) score was calculated at 8 points, as
depicted in the supplementary Worksheet 2. Pink
and White esthetic score was calculated at 4 points,
as depicted in the supplementary Worksheet 3. Full
treatment progress is documented in Figs. 15-17.
The pre- and posttreatment cephalometric
radiograph along with the 3D models are
documented in Figs. 18 and 19.

Discussion

Orthodontists must establish a precise diagnosis
and develop a suitable treatment strategy to
attain a desirable non-surgical result. Lin's 3-Ring
Diagnosis (Fig. 20) indicated conservative
treatment was feasible, while Chang's extraction
decision chart (Table 2) provided an alert that
extractions were needed to manage the
asymmetry, protrusion, and crowding.
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M Fig. 12: Posttreatment facial and intraoral photographs

Class lll mechanics

Class Il camouflage treatment can result in greater
axial inclination of the upper incisors and reduced
axial inclination of the lower incisors.”© In this
context, low-torque brackets installed upside down
are commonly recommended for the upper incisors
to promote greater lingual root torque and facilitate
buccal root movement when Class Il elastics are
utilized. Additionally, pre-torqued archwires are

M Fig. 13: Posttreatment panoramic radiograph
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W Fig. 14:
Superimposed cephalometric tracings (black: pre-treatment; red: posttreatment) show a clockwise rotation of the mandible, proclination of
the upper anteriors, and retroclination of the lower anteriors, which resulted in retrusion of the lower lip.

B Fig. 15: Treatment progression from the right buccal view is shown in months (M).
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M Fig. 16: Treatment progression from the frontal view is shown in months (M).

W Fig. 18:
The pre- (left) and posttreatment (right) cephalometric radiographs

incorporated into the lower arch to enhance the
lingual root torque of the anterior teeth.

Extraction protocol for mandibular arch retraction

Extraction spaces were strategically planned to
address severe crowding and facilitate lower arch
retraction. The patient presented with retained
primary teeth, including the upper right canine and
lower right second molar. To address the Class Il

M Fig. 19: Posttreatment 3D casts

malocclusion, extraction of the primary teeth were
scheduled, as well as the partially erupted, impacted
premolars. This approach facilitated correction of
anterior crossbite and crowding.

Posterior and anterior bite turbos

Bite turbos open the bite, and can be positioned
either in the anterior or posterior region of both
dental arches. However, it is essential to consider
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Profile

M Fig. 20:
Lin’s three-ring diagnosis system assesses the potential for
conservative correction of a Class Ill malocclusion with an
anterior crossbite. Favorable factors are: (1) facial profile is
acceptable when the mandible is positioned in centric relation
(Cr); (2) Class | buccal segments in Cg; and (3) functional shift (FS)
is present from Cg to centric occlusion (Co).

|. Profile Protrusive Straight
2.Md. angle High 7 Tov: )
3.Bite Open Deép
4. Ant.inclination Flaring Flat
5. Crowding > 7mm None
6. Decay/mis;ing Present 2444
7.Pt perceplion oK 7Nio

8. Etc...

M Table 2: Chang’s extraction decision chart

specific limitations when deciding whether or not
to opt for this treatment option. In particular, it is
not advisable to place bite turbos on teeth (1) that
are relatively weak, such as upper lateral incisors, (2)
that have previously undergone endodontic
treatment or exhibit periodontal concerns, (3) with
extensive restorations or temporary crowns, (4)
that are isolated to avoid detrimental stress, or (5)
teeth designated for movement as part of the
overall treatment plan." Bite turbos played a
pivotal role in correcting the anterior crossbite.
They served vital functions, including preventing
premature contact on brackets, reducing tooth
wear (especially in patients with parafunctional
habits), promoting arch development, and creating
the required interocclusal space for successful
crossbite correction. A well-designed protocol for
bite turbo placement and usage helped enhance
dental function and esthetics while minimizing
complications and adverse outcomes.?

Anterior bite plane/bite turbos

When addressing anterior crossbites, employing
lower incisor bite turbos is an effective treatment
strategy. Flowable resin is usually the preferred
material for crafting these lower anterior devices
due to easy adjustment to attain the desired bite
opening. Furthermore, the vertical dimension of
the bite turbo should be carefully designed to
Create the necessary intermaxillary space to ensure
proper occlusion and alignment throughout active
orthodontic treatment.

In Class Il malocclusions, the use of anterior bite
turbos can aid patients in achieving enhanced
dental function and esthetics.” In this case, the bite




turbos were strategically implemented to
accelerate the initial orthodontic treatment phase.
Simultaneously, intermaxillary Class Il elastics were
employed, utilizing the entire upper dentition as
anchorage to retract the lower dentition.

Temporary skeletal anchorage devices
(TSADs)

The inclusion of TSADs in this treatment is essential
for lower arch retraction anchorage. In contrast to
Class Il elastics, TSADs offer a more robust osseous
anchorage, effectively preventing excessive
proclination of the upper incisors.'* The placement
of buccal shelf bone screws was positioned
outside the root area, rather than between the
roots. This strategic placement allowed for the
retraction of the entire mandibular dentition
without any interference with root movements of
the teeth.”

Conclusion

Successful treatment of severe crowding and
retained primary teeth in a pseudo-Class Ill case
was accomplished without the need for
orthognathic surgery. A combination of anterior
and posterior bite turbos, along with Class I
elastics, yielded satisfactory results for the
patient. To address the severe crowding, a
treatment approach involving the extraction of
four premolars complemented by the initial use
of open coil springs was adopted. Additionally,

the key to managing an unfavorable facial
profile lay in the effective retraction of the
lower arch. This was achieved without
compromising the axial inclination of the anterior

teeth, thanks to the invaluable assistance of
absolute anchorage provided by TSADs. Careful
torque selection for the lower incisor brackets,
combined with a pre-torqued archwire,
counteracted the anticipated severe distal tipping
of the lower incisors during space closure with the
application of Class Il elastics.
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Discrepancy Index Worksheet

TotAL D.I. SCORE

20

OVERJET

0 mm. (edge-to-edge)

1 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -7 mm. = 3 pts.
7.1 -9 mm. = 4 pts.
> 9 mm. = 5 pts.

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

OVERBITE

0 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -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

Total =

-

LATERAL OPEN BITE
2 pts. per mm. Per tooth
Total =

Lo |

CROWDING (only one arch)

1 -3 mm. = 1 pt.
3.1-5mm. = 2 pts.
5.1 -7 mm. = 4 pts.
> 7 mm. = 7 pts.
OCCLUSION
Class I to end on 0 pts.
EndonClass Il or III = 2 pts. per side pts.
Full Class 1I or III = 4 pts. per side pts.
Beyond Class [T or III = 1 pt. per mm. pts.
additional
Total - [ o |

LINGUAL POSTERIOR X-BITE

1 pt. per tooth

Total

BUCCAL POSTERIOR X-BITE

2 pts. Per tooth

CEPHALOMETRICS

ANB>6"or<-2°

Each degree <-2° x 1 pt.

Each degree > 6° x 1 pt.
SN-MP

>38°
Each degree > 38° x 2 pts.
<26°

Each degree < 26° x 1 pt.
1 to MP > 99°

Each degree > 99° x 1 pt.

Total

OTHER  (See Instructions)
Supernumerary teeth x 1 pt.
Ankylosis of perm. Teeth X 2 pts.
Anomalous morphology x 2 pts.
Impaction (except 3t molars) X 2 pts.
Midline discrepancy (= 3mm) @ 2 pts.
Missing teeth (except 3+ molars) x 1 pt.
Missing teeth, congenital x 2 pts.
Spacing (4 or more, per arch) X 2 pts.
Spacing (Mx cent. diastema >2mm) @ 2 pts.
Tooth transposition X 2 pts.
Skeletal asymmetry (nonsurgical tx) @ 3 pts.
Addl. treatment complexities x 2 pts.

Identify:

Total

[ o |

(See Instructions)

Total

4 pts.
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Cast-Radiograph Evaluation

Occlusal Contacts

0

Total Score: 8

Alignment/Rotations

4

Bucea Surface

L Mo R

L | R
2

Lingual Surface

Occlusal Relationships

0
AT
R WX L L e R '
R ' :
Buccolingual Inclination Interproximal Contacts
0 0

2 0

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with "X”. Second molars should be in occlusion.
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Total Score = 4

1. Pink Esthetic Score Total = 1
1.M & D Papillae o1 2
2. Keratinized Gingiva 01 2
3. Curvature of Gingival Margin 01 2
4. Level of Gingival Margin 01 2
5. Root Convexity ( Torque) 01 2
6. Scar Formation 01 2
1.M & D Papillae (01 2
2. Keratinized Gingiva @ 1 2
3. Curvature of Gingival Margin 0 @ 2
4. Level of Gingival Margin @ 1 2
5. Root Convexity ( Torque ) @ 1 2
6. Scar Formation @ 1 2

2. White Esthetic Score (for Micro-esthetic)

Total = 3

1. Midline 01 2
2.Incisor Curve 01 2
3. Axial Inclination (5°, 8°, 10°) 01 2

4, Contact Area (50%, 40%, 30%) o1 2

5.Tooth Proportion 01 2
6. Tooth to Tooth Proportion 01 2
1. Midline 0(1) 2
2. Incisor Curve @ 1 2
3. Axial Inclination (5°, 8°, 10°) 0 @ 2
4. Contact Area (50%, 40%,30%)  (0) 1 2
5.Tooth Proportion @ 1 2
6. Tooth to Tooth Proportion 0 @ 2
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About our association-iAOI
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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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Doctors can go to http://iaci.pro to apply for membership to
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Afterwards, they become Ambassador of iAOI and will be
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; http://iaoi.pro.
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Must-Have Secret Weapons (Autoclavable)

Double Retractors 2.0

Double Retractors x2, Black Board x2

While keeping the same lip & cheek two-way design, the new Double Retractors 2.0 is
upgraded to medical grade PPSU.

¢ED
Stainless Steel Mirror 2.0

Strong, durable stainless steel, autoclave-proof, the specially
designed size, improved shape and thickness ensure maximum
intra-oral view without sacrificing patient comfort.

Bite Turbo 3.0

Handle x1, BT molds x6, BT extended molds x6, Button molds x6
Designed by Dr. Chris Chang, the new Bite
Turbo 3.0 allows you to solve all kinds of deep
bite and large horizontal overjet. A simple and
powerful tool you should add to your kit!

© orthobonescrew.com ¢ +886-3-5735676 B inewton.dental@gmail.com



2025 x

BIE1-6/1,12/22(024)

- BEZRFRMRAM:

. mEEEE—MEfRzaEs 2024122223

L R (B=RFRATSMEBRERE,
SWMERAF “WmEE” FEABREUNBEES, )

1

2

3.

4, RHIRBLEEMITIE  AEEEAEE—:
5

%3

i PN 3 ==
- BAERGBT(R R RS 1. £102024/12/22-23 1%

3 IRERBREAR B2, 2025/6/1-2 HIG
o IR S R
RIZ2-6/2,12/23020) 2. B0 2025/6/1-2
1. FESHHZMALKNIEA M7 L igIRE

2. WASEENZER D
3. RHSEME
4. K} WMESZARS + BIRXEAZE + £3H0ER + BRENER

£3: kRNE; THBERRIER (RIR)

BB 3-6/22

1. BRRFKMIZEISHIA

2. EBSEREMMRIEH

3. BHBEFITE

4. Lig: SLWNTHIFEE RIFSROHIE

%3 ESEERRIEZR (FECHEE) ; BERR

RiE4-6/23

1. EEMLEER: BHER
2. RIFNE.: HHETR
3. AmHIREMITIe
4, g EWER

%3 BRmEHIRE

RfE5-7/20

1. ERREMIENIZEHIN

2. [ERFPHRALMBARRIIZE 2
3. BLESMAERNIZEHIR

4. FRAIBERITIE

%3 RmHRE

B 6-7/21

1. M FREFRORT ST DR
2. WESCIL EARRIEN

3. WAL TFERIEN

4. FRHIBERITIe

XERR: FAEREL; IR RRFHIIER

wETL

SHWMEREHE Ipeid s B
% Newtonsa 18960059996

18170078338

(EEEBRAME & e

SMERK 2025 NHFKIEBERKIMATIRIER HE R 20K E S EnE 5
RiR, RERESRBFBIRKBGHEDISE. 5. B IMESRITRIG,.

RERFEFRIEMAINRE, MASETHETLIEANS, ILZRFATUYBFRE"F S KRIFIE
B! BdRUAMRENRE, REDBEMEKER, LFRERREERELF, BR
‘REERE, AZFER NAS.

BFER, —ENE—RNETBEFRERAMNRE, HIRESFHED!
202412 R R AERENRGZAGEE (B, HEK, HEXHBR_ERS)

(EEREMRTFAH)

RE 7 -
1. BRERFHEBDH: #IFHRE vs. EFIRE

2. REMEBDH: AIFRE vs. GFRE
3. R RSN

RIZ 8 -

1. SARASSRAREARGIKIZES T
2. XEERH=, DI CRE S{ENELE
3. fRHREME

RE9 -

1. MABRERIRK; HrARFREEEED
2. IEREE RSB

3. AHEEMINIE

2 10 -
1. XAMESHNIERAT

2. ZERBKERTHAE TG
3. wHEEMITIE

EIE 11 -
1. BHRFELER
2. BEFEREHG

g 12-
1. BRFELEESZINITAT
2. BEFELHFE

IREESRMEMSIEETE, HERERFHHX. RERR.

(M2 Z RN R M A E B S RNE)

ER3& THmIL
13509310501 15280211624



ormco

DAMOI\I'”[;é

Damon Q2 Brackets

Bondable Tube
.022 (G/O, Accent, Peerless)

©® Damon Copper Ni-Ti Wire
size .014 /.014 x .025

© Damon Stainless Steel Wire
size .016 x .025

® Damon TMA Low-Friction Wire
size .017 x .025

« Brackets x 2001@ « Brackets x 6001@
« Tubes x 801E + Tubes x 2401&
« Archwires A x 401%, B x 201&, C x 201#% « Archwires A x 1201%, B x 601, C x 60f#

10ARER $5ENTS$149,999/48 30AMREL HENTS369,999/44

DANON CLEAR 2

Damon Clear2 / Clear Brackets &_&HL s =5,

Bondable Tube - |

022 (G/O, Accent, Peerless) gyl 1

° ° . o>’ A 4 -> .

©® Damon Copper Ni-Ti Wire '- 1@_,,4

size .014 / .014 x .025 B
© Damon Stainless Steel Wire

size .016 x .025

- |2 T T e

® Damon TMA Low-Friction Wire — | s

size .017 x .025 x

* Brackets x 2001& - Brackets x 6001@

* Tubes x 801 + Tubes x 2401&

« Archwires A x 401, B x 2015, C x 201#% + Archwires A x 1201%, B x 601, C x 601

10 ARE4E 15{ENTS$189,999/48 30ARELE 1HENTS459,999/4

¥/ YONG CHIEH ;& {8

{2E5HAMR 2024/3/26-9/25 Z=ARESS - JL[R (02)2778-8315 - FA[R (04)2305-8915 - EI[& (07)226-0030

A ERHREBEN FRONFHARIBRRA 22D RBERAE ERIEERIRIER S ADREERMBMR A SEHTBONTHIENBRRASE RIEARS -
FERANEUIE (oA T SEABIE RIS A AT SFA] > 2L B ENBSE AR

AL




BANDS ELASTICS AND POWER PRODUCTS ormco

BANDS Zoo Pack Elastics Power Chain

Ultima™ First Molars Intraoral Elastics Generation Il (open / close / wide)
Washbon™ Second Molars

FEENTS110/18 | E1001EA L7587

EfENTS3,300/2 | B3iX1 | §103%6 EENTS2,700/% | B33X1 | E103X6

BONDING AGENTS
Enlight Syringe Refill Ortho Solo Bottle Refill Optiband Ultra Syringes
Highly Filled Light-Cure Adhesive Universal Sealant and Bonding Single-Paste, Light-Cure Band Cement

= wzi.;-.i._(:yAL_‘l_'gA.H

%

'\ o, muc:ﬂw "

EfBNTS5,500/9g/53%/&(S)
TEfENTS9,900/18g/10%/&(L)

EfENTS2,500/4g/% | 33Xl | §103%6 FEMENTS2,800/5ml/i | B33X1 | §103X6

|&3i%1 | §10i%X6

Grengloo Syringe Refill Blugloo Syringe Réefill

Two-Way Color Change Adhesive Two-Way Color Change Adhesive

1
1

FEBNTS5,200/4g/% | E33X1 | H105%6 FEfBNTS$4,900/4g/3% | B33X1 | HE103X6

INTRAORAL APPLIANCES

Damon Q2
Drop-in Hooks

== .
nAmomf:z

Drop-in Hooks

(] et by 242 037 QI 30 oo Ormeco

EfENTS3,200/2 | B3i%1 | BE10i%6



JDO 75 CLASSICS REVISITED

Class Il Malocclusion with Impacted and Transposed
Canines Treated with Modified Vertical Incision
Subperiosteal Tunnel Access (VISTA) and Bone Screws

Abstract
Introduction: A 11yr-8mo-old female presented with a chief complaint of unerupted bimaxillary right canines.

Diagnosis: The patient had a right end-on Class Il and left full-cusp Class Il dental malocclusion with an overjet of 8mm. A 100%
impinging deep bite was also noted. This severe malocclusion was further complicated by an incompletely transposed and
impacted maxillary right canine and a completely transposed and impacted mandibular right canine. The discrepancy index (DI)
was 59.

Etiology: The cause of the severe impaction was a deviated path of eruption that may be related to over-retained primary canines.

Treatment: A right-sided infra-zygomatic crest (IZC) bone screw and a right-sided buccal shelf (BS) bone screw were used as
anchorage for a modified vertical incision subperiosteal tunnel access (VISTA) submucosal procedure to retract unerupted
bimaxillary right canines to their correct sagittal relationships, respectively. Bilateral [ZC bone screws, Class Il elastics, combined with
anterior and posterior bite turbos (BTs) were used to correct the Class Il malocclusion, excessive overjet, and deep bite.

Outcome: After 35 months of active treatment, this difficult malocclusion, with a Discrepancy Index of 59 points, achieved a Cast-
Radiograph Evaluation score of 26 points and a Pink and White esthetic score of 4 points. The patient was very pleased with the
treatment outcome. Final records were collected at the 1.5-year recall appointment. (J Digit Orthod 2024:75:54-74, reprinted with
permission from Int J Orthod 2021,32(2):7-17)

Key words:

Impaction, impacted and transposed maxillary canine, impacted and transposed mandibular canine, incompletely transposed
impaction, completely transposed impaction, modified vertical incision subperiosteal tunnel access, VISTA, bone screw, closed
eruption technique

Introduction recover impaction includes surgical exposure and
forced orthodontic eruption.>¢ Kokich’ has
proposed three surgical methods for uncovering
labially impacted maxillary canines: an excisional
uncovering, a closed eruption technique (CE), and
an apically positioned flap (APF). Accordingly,

deep and high bony impactions require treatment

Recovering severely displaced, impacted canines is
among the most challenging clinical problems in
orthodontics. An impacted canine can lead to
strenuous tooth eruption and movement, which
could thereby negatively influence its esthetics

and functions.!# Notably, the corrective treatment
for a transposed impaction becomes an even
greater challenge. The standard procedure to

using the latter technique, whereas horizontal
bony impactions are more suitable for the last
type. Previously, the anchorage for traction of the
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through adjacent anchorage of teeth or through
a main wire. If the deep impaction is severely
displaced, it becomes impossible to move. In such
a case, the anchorage for traction cannot provide
a three-dimensional force to pull back the
impaction to the baseline position.

DOIIE SCIevws Cdil Tielp guiue ipdeicu Cdinres vwitnl
greater precision during eruption while avoiding
unwanted movement of anchorage teeth.” Their
other advantages include ease of placement and
removal, minimal need for patient compliance, and
cost effectiveness.® They constitute a strategic
component to the treatment of impacted teeth.

M Fig. 1: Pre-treatment facial and intra-oral photographs
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The vestibular incision subperiosteal tunnel access
(VISTA), as developed by Zadeh'° repositions the
gingival margins coronally to correct periodontal
defects in the maxillary anterior region (Fig. 2). In
contrast, a modified VISTA approach, as developed
by Chang,’®" exposes the crown of the canine
surface and provides an exit tunnel for the power
chain. Its advantage lies in its relief on the strain
when creating a full thickness flap in the procedure,
whereby bone screws play an auxiliary role as
anchorage devices.

The current patient is a rare and difficult case
because she had two impacted and transposed
canines: maxillary right canine, an incompletely
transposed impaction, and mandibular right canine,
a completely transposed impaction.>"” The purpose
of this case report is to document our use of a
modified VISTA method combined with placement
of bone screws for managing transposed, labial
impacted canines.

WFig.2:
As shown from left to right, the VISTA procedure is a novel,
minimally invasive approach for undermining the labial mucosa
to correct soft tissue defects in the maxillary anterior region.

Diagnosis and Etiology

A MN-year-8-month-old girl presented with her
parents for orthodontic consultation to evaluate
her unerupted bimaxillary right canines. Clinical
examinations showed that primary right canines in
both arches were over-retained. In addition, the
overjet was 8 mm, and the overbite was 100%
impinging deep bite. Right end-on Class Il and left
full Class Il molar relationships were noted. A 2 mm
diastema was noted between the maxillary central
incisors. On average, a 1 mm space was found
between all mandibular teeth (Figs. 1 and 3).

A panoramic radiograph revealed that the apex of
the maxillary right canine was located in the
proper eruption site, but its vertical position was 12
mm apical to the alveolar crest. Besides, its crown
tip overlapped the distal root surface of the
maxillary right central incisor. The impacted
mandibular right canine was parallel to its adjacent
teeth, but its crown and root structure overlapped
the root of the mandibular right lateral incisor. The

Fig. 3: Pre-treatment study models (casts)
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M Fig. 4: Pre-treatment panoramic radiograph

maxillary right canine was diagnosed as incomplete
transposed impaction, and the mandibular right
canine was diagnosed as complete transposed
impaction (Fig. 4).">1

Lateral cephalometric analysis of the pre-treatment
data indicated a low mandibular plane angle (15°), a
convex profile (G-Sn-Pg, 26°), and a protrusive upper
lip (3mm to the E-Line). The bimaxillary incisors had
increased axial inclination (U1 to SN, 118°, L1 to MP,
116°) (Fig. 5; Table 1). Pre-treatment CBCT images
showed that the bimaxillary right canines are both
labial impactions (Figs. 6 and 7). The American Board
of Orthodontics (ABO) Discrepancy Index (DI) was 59
as shown in the subsequent worksheet.

Treatment Objectives

The treatment objectives were to align the bimaxillary
impacted canines without causing detrimental effects
on the adjacent incisors, to close all spacing, and to
establish ideal overjet and overbite.

Treatment Alternatives

The ideal objective for a full fixed-appliance
treatment would be to resolve the malocclusion and

align the impacted cuspids. Two treatment plans
were thus proposed: Option 1 would require
surgical removal of the impacted canines,
substituting them with the adjacent first premolar,
and extracting the other two first premolars. This
treatment option would warrant a shorter
treatment time but would be detrimental to the
patient’s profile. On the other hand, Option 2
would involve a non-extraction treatment to align
the transposed canines to their original positions.
This would take more time to treat but would
result in better esthetics and occlusion. After
discussing the advantages and disadvantages of
each option with the patient and her parents, we
chose Option 2, the non-extraction treatment.

M Fig. 5: Pre-treatment cephalometric radiograph
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CEPHALOMETRIC SUMMARY
SKELETAL ANALYSIS
PRE-TX POST-TX DIFF.

SNA® (82°) 82° 82° 0°
SNB* (80°) 79° 79° 0
ANB® (2°) 3° 3° 0’
SN-MP* (327) 15° 17° 2
FMA® (27°) 8° 10° 2
DENTAL ANALYSIS

U1 TO NA mm (4mm) 8 3 5
U1 TO SN”° (104°) ng° 93° 25°
L1 TO NB mm (4mm) 3 1 2
L1 TO MP° (90°) n6° ns° 1°
FACIAL ANALYSIS

E-LINE UL (-Tmm) 3 -0.5 3.5
E-LINE LL (Omm) 0.5 -1 1.5
%FH: Na-ANS-Gn (56%) 52% 53% 1%
Convexity: G-Sn-Pg (13°) 26° 23° 3°

M Table 1: Cephalometric Summary

Treatment Progress

The treatment can be divided into two phases: the
first phase to correct the impaction, and the second
to complete the final alignment.

Phase 1: Correct the impaction

A self-ligating fixed appliance (Damon Q®, Ormco
Corporation, Brea, CA) was bonded on all maxillary
permanent teeth, except for the maxillary right
lateral incisor. Notably, the unbonded lateral incisor
acted as a free body to avoid any interference with
the path of retraction which might result in more
root resorption. A 0.014-in CuNiTi archwire was then

engaged. A closed coil spring was inserted
between the brackets on the maxillary right central
incisor and the maxillary right first premolar to
create space for the impacted maxillary right
canine.

One month later, the initial surgery to expose the
impaction was incorporated with a modified VISTA
procedure designed to coordinate with an
orthodontic retraction mechanism anchored by an
extra-alveolar OrthoBoneScrew® (OBS) (2x12-mm,
iNewton, Inc., Hsinchu, Taiwan). The bone screw
had been placed in the right infra-zygomatic crest
(1ZC). The first vertical incision was performed along
the mesial line angle of the lateral incisor. Following
the initial incision, a periosteal elevator was used to
detach the periosteum and expose the impaction,
after which the bone covering the crown was
removed down to the cementoenamel junction
(CEJ). A button was bonded to the crown of the
impaction. The bone in the planned path of
retraction was removed with a #4 carbide round
bur to facilitate tooth movement. Then, a second
incision was performed along the mesial line angle
of the maxillary right first premolar to make an exit
tunnel for a power chain. A power chain was
attached from the button to the 1ZC screw. After
engaging the force, the two vertical incisions were
sutured using 6-0 nylon to ensure minimal damage
to the mucosa (Fig. 8).10

The procedure to recover the impacted mandibular
right canine is similar to that mentioned above. The
modified VISTA procedure was applied to coordinate
with an orthodontic retraction mechanism that was
anchored by an extra-alveolar OBS (2x12-mm)




Management of Two Impacted Canines Using Modified VISTA Technique and Bone Screws JDO 75

Fig. 6: Pre-treatment CBCT
A. 360° rotated animation around the impaction with the bone covering deleted. B. 360° rotated animation around the impaction covered
with bone. C. Cross sectioned slice through the impaction

2 W NNy

w s \W*

Fig. 7: Pre-treatment CBCT
A. 360° rotated animation around the impaction with the bone covering deleted. B. 360° rotated animation around the impaction covered
with bone. C. Cross sectioned slice through the impaction
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placed in the right buccal shelf (BS) (Fig. 9). Primary
bimaxillary canines were then removed.

During the 5t month, the incision around the exit
tunnel for the power chain had healed well. The loop of
power chain was cut to reactivate the retraction force
(Fig. 10). During the 7th month, a panoramic radiograph
was taken to check the position of the two impacted
canines. The mesio-distal position of impacted maxillary
right canine was in the correct eruption position, but its
vertical position was still far from the alveolar crest. The
mandibular right canine crown went back into the oral
cavity, but the apex was still located between the
mandibular central and lateral incisors (Figs. 10 and 11).
Subsequently, the right BS screw was removed, and a
left 1ZC screw was installed.

M Fig. 8: Procedure of the maxillary right canine surgery

During the 11th month, closed eruption technique
was performed because of the unexposed maxillary
right canine. The bone covering the maxillary right
canine was removed to attach a ligature wire from
the impacted crown to the main wire (Fig. 12). The
track of tooth movement was recorded in Fig. 11.

Phase 2: Complete the final alignment

Also, during the 11t month, a self-ligating fixed
appliance (Damon Q®, Ormco Corporation, Brea, CA)
was bonded on all mandibular permanent teeth and
the maxillary lateral incisor, standard torque brackets
were selected for the lower incisors, and high torque
brackets were chosen for canines. An 0.014-in CuNiTi
archwire was engaged. Notably, the axis of the

(a) The first incision was made along the mesial line angle of the maxillary right lateral incisor. (b) The bone covering the crown of the
impaction was exposed, and then removed. (c) A button was bonded onto the crown of the impaction and all obstacles were removed. (d) a
second incision was performed along the mesial line angle of the maxillary first premolar to establish a traction route for the power chain.
The power chain was retracted from the IZC screw to the button. Finally, the two incision lines were closed with a 6-0 Nylon.

M Fig. 9: Procedure of the mandibular right canine surgery

(a) The first incision was along the mesial line angle of mandibular right lateral incisor. (b) The bone covering the crown of the impaction
was exposed, and then removed. (c) All obstacles were removed after the button was bonded onto the crown. (d) A second incision was
performed along the mesial line angle of the mandibular first premolar to establish a traction route for the power chain. The power chain
was retracted from BS screw to the button. Finally, the two incision lines were closed with a 6-0 Nylon.
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M Fig. 12: Procedure of the closed eruption technique in the 11th month
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bracket had been tilted distally relative to the axis of
the mandibular right canine, such that the apex
could be shifted distally in order to correct for its
transposed apex (Fig. 13).

During the 14th month, the maxillary right canine had
been finally completely recovered. A high torque
Damon bracket was bonded. The sequence for the
upper archwire was 0.014-in CuNiTi, 0.014x0.025-in
CuNiTi, 0.017x0.025-in TMA, and 0.016x0.025 SS. The
sequence for lower archwire was 0.014-in CuNiTi,
0.014x0.025-in CuNiTi, and 0.017x0.025-in  TMA
(Table 2).

During the 16t month, bite turbos were bonded on
the occlusal surfaces of bilateral mandibular first
molars to remove any occlusal interference. A canine

Archwire Sequence Chart

.014 CuNiTi

.014 CuNiTi

.014 x .025 CuNiTi

M Fig. 13:
The axis of the bracket was tilted distally to the axis of
mandibular right canine in order to move the apex distally.

Class Il malocclusion was observed: as such, Class |l
elastics (Quail 3/16-in 2-0z, Ormco, Glendora, CA)
were bilaterally worn from the upper canines to the
lower first molars.

B Maxillary Archwire [l Mandibular Archwire
: Elastics

25M 35M

.016 x .025 SS

UR3-LT67 Puall 3/16”2 oz

URs-LHIl67 Parrpt 5(16”| 2 oz

UR3-LR67 Fox 1/4 "3.5 oz

M Table2: Archwire sequence chart
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Alignment and leveling were completed in the 22nd
month, but deep bite, 2mm overjet, and bilateral
canine Class Il relationships were still noted. In order
to fix the above problems, the bite turbos were
removed in the lower arch, and new ones were
placed on the lingual surface of the bilateral
maxillary central incisors. In addition, Class Il elastics
and bilateral 1ZC screw retraction were used. After 35
months of orthodontic treatment, all brackets were
debonded, and a fixed retainer was bonded on the
lower anterior incisors. Maxillary and mandibular

clear overlay retainers were delivered for full-time
wear for the first six months and nights only
thereafter. The entire treatment sequence is
documented in Figs. 14-18.

Treatment Results

The treatment results for this patient were excellent.
All teeth have been well aligned in their proper
positions (Figs. 19 and 20). Bilateral occlusal
relationships are Class | with a normal overjet and

M Fig. 15: Right view of the treatment sequence. Note: the eruption procedure of the impacted bimaxillary right canines
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The progress of the upper arch is shown. Note: Bite turbos were boned on the lingual surface of bilateral maxillary central incisors to remove
occlusal interference.

The progress of the lower arch is shown. Note: The correction procedure for distal-tilting mandibular right canine is at 12M, 14M, 18M and 22M.

64
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overbite. All treatment objectives were successfully
reached. A panoramic radiograph revealed good
root parallelism (Fig. 21). The superimposed
mandibular image of the post-treatment
cephalometric data (Table 1) and the cephalometric
superimpositions (Figs. 22 and 23) show the growth
in condylar length that contributes to the increased
facial height. The maxillary incisors have been
retroclined by 25°, and the mandibular incisors have
moved vertically downwards. The patient was
satisfied with her teeth and profile. The CRE score
was 26 points as shown in the subsequent
worksheet. Most of the points deducted were for

M Fig. 19: Post-treatment facial and intra-oral photographs

the buccolingual inclination and occlusal contact.
Four points were deducted from the P&W esthetic
score, as documented in the supplementary
worksheet at the end of this report. At the 18-month
follow-up, intra-oral photographs show that the
occlusion was still stable (Fig. 24).

Discussion

Phase 1: Correction of the impaction

According to Kokichs’ article in 2004, there were
three techniques which can recover impacted labial
impactions: excisional uncovering, apically positioned
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M Fig. 21: Post-treatment panoramic radiograph

flaps, and closed eruption (CE) techniques. For
surgical exposure of a labial or intra-alveolar
impaction of a maxillary canine, Kokich identified four
criteria which should be evaluated to determine the
correct method for uncovering the tooth:

1. the labiolingual position of the impacted
canine crown,

2. vertical position of the tooth relative to the
mucogingival junction (MGJ),

3. the amount of keratinized tissue surrounding
the impacted canine, and

4. the mesiodistal position of the canine crown.

M Fig. 22: Post-treatment cephalometric radiograph

When the impaction is apical to the MGJ, either an
apically positioned flap (APF) or closed eruption
technique may be chosen. The closed eruption
technique is more appropriate than an APF when
the impaction is in a high position.’® APF is
indicated for cases where the crown of the
impaction is positioned mesially and over the root
of the lateral incisor.

For our patient, not only was her maxillary right
canine highly impacted, but its crown tip also
overlapped distal root surface of the maxillary right
central incisor. Her mandibular right impacted
canine was parallel to the adjacent teeth, but its
crown and root structure overlapped the root of
the mandibular right lateral incisor. Based on
Kokich's criteria, neither CE nor APF can solve this
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dilemma. The main reason for this is that Kokich did
not apply bone screws in his methods that provided
a three-dimensional force to help the tooth recover
from such a deep and severely displaced impaction.
Therefore, the surgical exposure of impacted canines
was limited.

In addition to bone screws, the modified VISTA
technique developed by Beethoven Orthodontic
Center, originally devised by Zadeh® in 2011, provides
a minimally invasive yet effective method to resolve
such difficulty.

Presently, the criteria proposed by Kokich’ to
determine the correct method for uncovering the
tooth has been modified to include the following
three main criteria: 1. CBCT assessment of the

labiolingual position of the impacted canine crown,
2. a proper design for surgical intervention, and 3.
precise mechanical design of the force system. !0

1. CBCT assessment of the labiolingual position of the

impacted canine crown

Three dimensional CBCT imaging is essential for
designing a treatment plan for the impacted canine,
as it reveals the relationships between the impacted
tooth, adjacent teeth, and the cortical bone. Three
types of 3D images are required: 1. 360° rotated
animation around the impaction covered with bone,
2. 360" rotated animation around the impaction
with the bone covering deleted, and 3. cross-
sectioned slices through the impaction.'

M Fig. 23:

Superimposed tracings of the initial (black) and final (red) cephalometric films reveal the skeletal and dental changes that occurred during
treatment. After treatment, mandibular growth, retroclination of upper incisors, and intrusion of lower incisors were observed.
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M Fig. 24: 18-month follow-up facial and intraoral photographs

2. A proper design for surgical intervention

The design for surgical intervention is determined by
the location of the apex, as well as the mesio-distal
and vertical position of the crown tip.20 APF is the
most disadvantageous among the three techniques
proposed by Kokich. Because high labial impactions
were uncovered with an apically positioned flap, it
would result in instability of the crown and possible
reintrusion of the tooth after orthodontic treatment.
This disadvantage is not observed in teeth

uncovered with closed eruption technique.’
Therefore, APF is seldom used in Beethoven's
practice. The vestibular incision subperiosteal tunnel
access (VISTA) method coronally repositions gingival
margins to correct periodontal defects in the
maxillary anterior region (Fig. 2).” This approach
begins with a vestibular access incision which can be
made through the periosteum to elevate a
subperiosteal tunnel. The Beethoven group led by
Chang'®# further adapted a modified VISTA
technique for the surgical management of labially
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impacted, transposed canines. The modified
procedure utilizes the same subperiosteal tunneling
method to produce a path for submucosal retraction
of the impacted canine.’®* Either modified VISTA or
CE is the present surgical technique used.

This procedure of the modified VISTA decreases
invasive surgery, optimizes esthetic outcomes, and
limits the threat of external root resorption.”® Full-
thickness flap (closed eruption technique) provides
better visibility but results in shrinkage of flap and
gingival recession.?’ In contrast, the modified VISTA
method eliminates any substantial loss of gingival
height because it does not reflect any flap. Its major
drawback lies in its limited visibility related to the
full-thickness flap and the surgery method and is
therefore technique-sensitive.

3. Precise mechanics of force system

The force to retract impaction could be anchored in
the main wire, molars, or bone screws. If the
impaction is far away from the eruption site, the
former two may result in archwire deformation and
unwanted tooth movement. The independent force
system of bone screws provides the necessary
retraction force, without producing undesired side
effects on other teeth.10.8

As mentioned previously, the patient had two canine
impactions, both of which are labial impactions
according to CBCT images. The cause of the severe
impaction was apparently a deviated path of
eruption that may be related to over-retained
primary canines.! The impacted maxillary right
canine, incompletely transposed impaction, was
uncovered by the modified VISTA procedure and was
retracted using an 1ZC screw. After ten months of

retraction, the mesio-distal position of the
impacted maxillary right canine was corrected, but
its vertical position was still 3mm apical to the
alveolar crest. At this moment, the [ZC occlusal
retraction was limited. Hence, the secondary
surgical exposure, closed eruption technique was
performed to expose the impacted crown. The
bone surrounding the crown was removed, and a
ligature wire was tied between the maxillary right
canine button to the main wire. After three months,
the impacted maxillary right canine was recovered,
and a high torque bracket was bonded. The treatment
then moved on to align all teeth. If the first surgical
exposure had been performed with 3D lever arm’
and bone screws were done, the secondary surgical
exposure could have been avoided.

The impacted mandibular right canine, completely
transposed impaction, was uncovered by modified
VISTA and retracted by BS screws. After six months,
the impaction was recovered; four months later, a
full mouth fixed appliance was bonded on all lower
teeth. In Fig. 18, the tip of mandibular right canine
tilted distally at the 12th month. The axis of the
bracket was tilted distally relative to the axis of
mandibular right canine in order to move the apex
distally to correct its transposed apex. The axis of
mandibular right canine was corrected successfully
during the 22nd month.

Phase 2: Alignment of all dentition

When considering whether to extract or not for the
eruption site, the patient’s craniodental relationship
should be taken into consideration. The current
patient was diagnosed as having proclined anterior
incisors with an 8mm overjet, but the skeletal
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relationship was Class |. Spacing was noted over
bimaxillary arch, and incomplete growth of her nose
and mandible was also found, due to the fact she
was only 11 years old. As a result, non-extraction
procedure was chosen. IZC screws, along with bite
turbos and Class Il elastics were used to solve the
Class Il malocclusion, deep bite, and 8mm overjet.

Conclusions

The treatment of impacted and transposed teeth
constitutes a challenge for clinicians. For our patient
with two severely impacted and transposed canines,
we found it necessary to apply the following steps in
devising her treatment:

1. assessing the labio-lingual position of the
impacted canine crown using a three dimensional
image (CBCT),

2. aproper design for surgical intervention, and

3. aprecise mechanics of force system design.

Subsequently, we found that a modified VISTA
method, together with application of bone screws,
benefitted the patient mainly because of its minimal
invasiveness, more solid recovery, and also limitation
of subsequent morbidity.
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It is a wellknown fact that resources are becoming
increasingly limited; therefore, o obtain them sometimes relies
on a favorable stroke of serendipity. Towards the end of April,
2023, one of the Chang family’s neighbors informed them
that he was planning to move to Taipei and was looking to
sell ‘his property. This presented Dr. Chang with a great
opportunity, which he just had to seize. And seize it he did!
The very next day, Dr. Chang visited the neighbor to make
him an offer. Without much further ado, the transaction was
successfully completed, and the Changs had secured their

third property in the neighborhood.

What really captured Dr. Chang's heart, however, was not
having one more house in his portfolio. Instead, what sealed
the deal was that the property is encompassed by a 300-
ping backyard (around 1,000 m2), which, to Dr. Chang's
discerning eye, looked like a diamond in the rough. The
previous owner had obviously not spent as much time in the
rough of many a golf course as Dr. Chang has and had
therefore never really utilized it. However, their pet dog was
welkknown in the community for having such a large,
luxurious, and personal roaming area fo explore and fo

answer the call of nature.

In this chapter and the following four, we will be taking
readers on Dr. Chang’s journey of transforming the
"practically unused canine convenience backyard” info his
dream garden. As a “prologue” to this subseries, this current

chapter aims fo paint a rough picture of the “epilogue.”

From the front yard, a curved frail next to the house leads to
the Changs’ hideaway, allowing easy access for the family
but simultaneously reserving their privacy (Fig. 1).
Welcoming visitors to the garden, running along two sides
of the house to where they converge, is a caclus garden,

the location of which basks in sufficient hours of glorious

Taiwanese Lifestyle Through the Eyes of CC
Chapter 10A.

Regenerate the Land and Regenerate Myself

Fig. 1: A curved trial (Dr. Chang’s favorite type) leads to the Chang’s hideaway, allowing easy access for the family but simultaneously reserving their privacy.



Fig. 2: The 300-ping backyard (white doted line in the upper picture), which was used no more than a pet dog’s roaming
land, is transformed by Dr. Chang into his family’s dream hideaway, with golfing area and water ponds decorated with
lush plants.

Fig. 3: Runnmg along two sides of the house to Where they converge is a cactus garden. The location enjoys sufficient
sunlight, creating a perfect environment for these colorful yet low-maintenance plants.

sunlight, creating a perfect environment for these

colorful yet low-maintenance plants (Fig. 3).

As we sfroll on, spreading out in front of us is the
main focus of affention of the garden - water
ponds with lush aquatic plants on both sides of
the path, a golf putting green and a bunker that
mimic the terrain of a golf course, as well as
flourishing frees and bushes that surround  the
garden area (Fig. 4], not only ensuring
supplementary privacy and cool shaded retreats,
but also enficing wild birds (the Changs' favorite

visitors] to perch or even inhabit.

Upon seeing the garden, one might admire Dr.
Chang for enjoying the acquaintance of an
exceptionally talented landscape designer. A
pleasing smile would mysteriously light up Dr.
Chang's face as he replies: “It's actually me, and

a litle bit of help from my daughters” (Fig. 5).

To Dr. Chang, designs of any kind cannot merely
be theories on paper. They have had frustrating
experiences with hired professional designers
who, although not necessary incompetent, were
just unwilling o sfep out of their conventional

ways and to fathom out the possibilities of a




client's imagination running wild. Henceforth, Dr. Chang prefers communicating
directly with the consfruction team, whom he quite rightly praises as the frue experts

of their craft.

This holds true in the field of orthodontics. While research and theories are important
for the continued evolution of the profession, the profession itself would have o hard
fime surviving if practitioners were not credtive, flexible and imaginative with the

knowledge and tools to solve the problems at hand.

Starting from the next chapfer, we will be diving into the details of each
compariment within Dr. Chang’s garden. Apart from an indepth analysis of the
design, purpose and construction, there certainly will also be more of Dr. Chang’s
life philosophies waiting to be unearthed.

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. 4: The focus of attention of the garden is two water ponds and a golfing area that mimics the terrain on a golf course. Flourishing trees, bushes,
and aquatic plants are grown here and there, inviting wild lives to come and join the fun that is provided by the land.

Fig. 5: After previous frustrating experiences with hired professional designers, Dr. Chang prefers to communicate directly with the construction
team. Every detail of the dream garden in front of us is based on this blueprint that he sketched out in 5 minutes.
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“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. | hope | 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. ErrolYim, Hawaii, USA

“Beyond incredible! A more effective way of learning.”

Dr. James Morrish Jr, Florida, USA
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From geod to grest

In May, Dr. Chang was interviewed by the AAQ reflecting on his 28 years
of experience as a member of the big family. It is a place where
orthodontists learn from each other regardless of where one is from, with
the goal of collective advancement of the profession.



