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Learn from a True Master m3  Editorial

In 2017, | was blessed to meet a true aligner master, Dr. Kenji Ojima. After listening to his one-day B CASE REPORT

lecture, | was completely hooked. Two days later, we met again in Rome, Italy. We held lectures )
4 Asymmetric Skeletal Class

[l Malocclusion with
close friends. | have had the privilege to learn from his aligner experience firsthand, and | decided Missing Molars and Deep
Crossbite

together at the Italian Society of Orthodontics International Congress and consequently became

that our office, Beethoven Orthodontic Center, would from that point on follow his methods.

Five years later, the Taiwan Association of Orthodontists (TAO) 2022 Annual Meeting arranged Dr. 30 Premolar Substitution of
Missing Canine with
Crowding and Midline
my lecture, a female professor came to me and made an interesting comment, “After listening to Deviation

Kenji and yours truly in the same section to discuss how to treat difficult cases with aligners. After

your lecture, | felt that | was like a frog living in a shallow well.”| was so surprised by her comment, as
54 Finding the Happy Medium:

we had sat together when | first heard Dr. Kenji's methodology. After his initial lecture, she Buccal Shelf Screws as a

commented that if orthodontic cases could be treated with Dr. Keniji's aligner approach, we would Minimally Invasive

all go out of business. She obviously meant that ironically. However, this time, | could feel the Approach to Treat Severe
f h f her hearti il . — Skeletal Class llI

comment came from the bottom of her heart; it was certainly not intended to be ironic. Malocclusions

What | have learned from her comments is that | was most fortunate to have instinctively 25 Feedback
. . . eedbac
followed the methods and executed the techniques which | had learned from the Japanese aligner

master. | believe the female professor still has her doubts. However, the proof is in the pudding, and w  TAIWANESE LIFESTYLE

the differences between her results and mine treated with aligners have been huge, which further THROUGH THE EYES OF CC
cements my belief in Dr. Kenji's approach. | think time has shown that we made the right decision

and also had the right attitude of not only learning from and following the right person, but also 79 Chapter 8.

Maximizing spaces and
resources - Front yard
learning is nothing. So, my dear friends, we are all students for life. Although that sounds very cliché, aviary with water features

wholeheartedly executing his techniques. Without executing the techniques you have learned,

the key point is we have to learn ambitiously. [t means we need to have the courage to execute, not
only to listen. If we can align ourselves with new approaches and techniques, then we can carry on
along our road to glory.

In this issue’s Taiwanese Lifestyle, we introduce our new house with surrounding aviary. We
invited my true master, Dr. Kenji, to stay in my guest room to become aligned with the atmosphere.
The same space is not only used by ourselves, but also shared with our beloved birds.| am so happy
that Dr. Kenji enjoyed it so much as well. | am convinced that after reading this article, you, too, will
love it.

Chris Chang PhD, ABO Certified, Publisher of JDO
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JDO 69 CASE REPORT

Asymmetric Skeletal Class Il Malocclusion with Missing
Molars and Deep Anterior Crossbite

Abstract
History: A 25-year-old male presented with chief complaints (CC) of anterior crossbite and protruded lower lip.

Diagnosis: The patient was diagnosed with a Class Ill malocclusion, associated with anterior crossbite (overjet = -3mm), deep bite
(overbite = 8mm), asymmetric missing teeth (UR6, UL5, LL7), and a concave profile. The ABO Discrepancy Index (DI) was 43.

Treatment: This severe malocclusion was corrected with extraction of mandibular first premolars and a passive self-ligating (PSL)
fixed appliance. Class lll early light short elastics (ELSE) and bite turbos were used to resolve the anterior crossbite.

Results: Following 30 months of active treatment, the skeletal Class Ill malocclusion was successfully aligned, and the anterior
corssbite was corrected by retracting the lower anterior segment. Both the concave profile and the protrusive lower lip were improved.
This malocclusion, with a Discrepancy Index of 43 points, was treated to a Cast-Radiograph Evaluation (CRE) of 8 and a Pink and
White (P&W) dental esthetic score of 5 points. The patient was pleased with the treatment outcome.

Conclusions: A severe skeletal malocclusion was corrected in 30 months with a full-fixed PSL appliance, bite turbos, early light

short Class Il elastics, and space closure mechanics. (J Digital Orthod 2023,;69:4-22)

Key words: Class Ill anterior crossbite malocclusion, passive self-ligating brackets, asymmetrical dentition

The dental nomenclature for this case report is a
modified Palmer notation with four quadrants:
upper right (UR), upper left (UL), lower right (LR), and
lower left (LL). Teeth are numbered 1-8 from the
midline in each quadrant.

History and Etiology

A 25-year-old male sought orthodontic evaluation
with chief complaints of an unattractive smile and
protruded lower lip (Fig. 1). Clinical evaluation
revealed a Class Il molar relationship, anterior
crossbite, and missing teeth (UR6, UL5, and LL7)
(Figs. 1-5). Dental examination revealed an anterior
crossbite malocclusion. Because of early loss of

permanent molars due to caries, the etiology of the
anterior crossbite was probably posterior occlusal
collapse in late mixed dentition combined with
atopic eruption of maxillary incisors.!

Facial analysis revealed a decreased vertical
dimension of occlusion (VDO), concave profile, and
a protrusive lower lip. No contributing medical
history was reported. There were no signs nor
symptoms of temporomandibular dysfunction. This
severe malocclusion was corrected in 30 months
with a passive self-ligating (PSL) appliance, anterior
bite turbos, and Class Il early light short elastics
(ELSE). Orthognathic surgery was not required for
this severe discrepancy (ANB, -6°).
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Diagnosis + Normal mandibular plane angle (SN-MP, 36°%;
FMA, 29°)
Skeletal:
Dental:
+ Class Il malocclusion (SNA, 78%; SNB, 84°; ANB,
6%} in centric occlusion (Co) + Molar relationship in Co: Class Ill on the right and
Class I on the left

W Fig. 1: Pre-treatment facial and intraoral photographs
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WFg.4:
Pre-treatment transcranial radiographs of the temporomandibular
joints (TMJs). From the left to right are right TMJ closed, right TMJ
open, left TMJ open, and left TMJ closed.

+ (Canine relationship:Bilateral Class il

+ Negative overjet:-3mm

+ Deep overbite: 7mm with a deep curve of Spee
+ Crowding: Tmm in the lower arch

+ Third molars: All missing, except LL8

« Midlines: The upper dental midline was shifted
2mm to the left, but the lower dental midline was

coincident with the facial midline.

« Arch forms: Oval-shape form in both maxillary and

mandible arches

Facial:

« Profile: Concave

* Lips: Protrusive lower lip

Vertical dimension of occlusion (VDO): Decreased

Treatment Objectives

The principle objectives were to: (1) correct the
anterior crossbite by opening the bite and
retracting the lower anterior segment, (2) extract
LR4 and LL4 to retract the anterior teeth and
protract the posterior teeth, (3) improve the facial
profile by retracting the lower lip, (4) use a full-fixed
appliance to level and align both dental arches, (5)
protract UR7 and LL8 to close posterior spaces, and
(6) achieve an ideal finish.
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Maxillary Dentition:
*  A-P: Maintain.
- Vertical: Maintain.

* Inter-molar/Inter-canine Width: Expand to properly

occlude with the lower dentition.
Mandibular Dentition:

* A-P:Decrease by retracting the anterior teeth.
+ Vertical: Decrease by intruding the incisors .

» Inter-molar/Inter-canine Width: Maintain.

Facial Esthetics:

M Fig. 5: Pre-treatment lateral cephalometric radiograph - Retract the protrusive lower lip and increase the

maxillary incisor exposure.

Maxilla (all three planes): Treatment Alternatives
* A-Pincrease. Implant-supported prostheses to restore missing
UR6 and UL5 was an option to increase the A-P
plane and to protrude the upper lip. However, the

» Vertical: Increase.

« Transverse: Maintain. disadvantages for this treatment were the cost and
that it was a more invasive approach. The patient
Mandible (all three planes): preferred using a full-fixed orthodontic appliance to

correct the anterior crossbite, as well as extracting
« A-P:Retract the anterior teeth. L4s to retract and level the lower anterior segment.
Because of the asymmetric extraction spaces,
closing all spaces and retracting the incisors risked
of Spee. deviation of the midline and asymmetric molar
relationship. The patient was warned about the
potential side effects, but was also informed that a
4mm midline deviation is clinically acceptable.?

+ Vertical: Intrude the incisors by correcting the curve

* Transverse: Maintain.
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Results Achieved « Transverse: Maintained

Maxilla (all three planes): Maxillary Dentition:

« A-P:Maintained * A-P:Incisors were slightly tipped labially.
« Vertical: Maintained + \Vertical: Maintained

* Transverse:Maintained « Inter-molar/Inter-canine Width: Slightly expanded

Mandible (all three planes): Mandibular Dentition:

* A-P:Retracted * A-P: Anterior teeth were retracted.

* \Vertical: Anterior segment was intruded.

+ \Vertical: Anterior segment intruded

M Fig. 6: With the mandible positioned in centric relation (Cg), the incisors were in an end-to-end occlusion, and the facial profile was straight.
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* Inter-molar/Inter-canine Width: Slightly decreased CEPHALOMETRIC SUMMARY
PRE-TX POST-TX  DIFF.
Facial Esthetics: SKELETAL ANALYSIS
SNA® (82°) 78° 77° 1°
+ Protrusive lower lip was retracted. SNB” (80°) 84° 83° 1°
ANB° (2°) -6° -6° 0°
Treatment Progress SN-MP* (32°) 36° 35° 1°
FMA® (25°) 29° 28° 1°
All treatment and sequencing details are outlined DENTAL ANALYSIS
in Table 2, and the treatment progress is U1 TO NA mm (4 mm) 10 1 1
documented in the following views: right buccal, U1 TO SN° (104°) na° 16 2°
frontal, left buccal, upper occlusal, and lower L1 TO NB mm (4 mm) 5 A 6
occlusal, respectively (Figs. 8-12). L1TO MP* (90°) 82" 7° e
. . FACIAL ANALYSIS
A 0.022-in Damon Q (Ormco, Glendora, CA) passive E-LINE UL (-1 mm) " P 5
self-ligating (PSL) fixed appliance was selected along
E-LINE LL (0 mm) 0 -4 4
with all specified archwires and orthodontic
o . . . %FH: Na-ANS-Gn (53%) 48% 48% 0%
auxiliaries. Prior to active treatment, the mandibular _ o ) ] )
first premolars (LR4 and LL4) were extracted. Convexity:G-5n-Pg’(13) o 4 '
In the beginning, brackets were bonded on the WTable 1: Cephalometric summary

lower teeth. High-torque brackets were placed on
the lower canines (LR3 and LL3), and low-torque
brackets were bonded upside down on the lower
incisors. The purpose of this bracket selection was
to achieve increased torque control and to provide
more lingual root movement of the lower anterior
teeth. One month later, standard torque brackets
were placed on the upper anterior teeth except for
upper canines (UR3 and UL3), which were bonded
with high-torque brackets.

The initial archwires for both upper and lower

arches were 0.014-in copper-nickle-titanium WFig. 7 T
(CuNiTi) followed by 0.014x0.025-in CuNiTi, Anterior bite turbos are constructed on the lingual surfaces of the
0.017%0.025-in TMA, and 0.016x0.025-in SS. Early lower central incisors for the correction of the anterior crossbite.
light Class Il elastics (Quail 3/16-in, 20z, Ormco)
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1 (0 month)

2 (1 month)

3 (2 months)
4 (3 months)
5 (4 months)
6 (5 months)
7 (6 months)

8 (7 months)

9 (8 months)
10 (9 months)

11 (10 months)

12 (11 months)
13 (12 months)
14-15

(13-14 months)
16-18

(15-17 months)
19 (18 months)
20 (19 months)
21 (20 months)

22 (21 months)

L :0.014-in Damon CuNiTi

U: 0.014-in Damon CuNiTi

U: 0.018-in Damon CuNiTi
U: 0.014x0.025-in Damon CuNiTi

L:0.014x0.025-in Damon CuNiTi
U:0.017x0.025-in Damon TMA

L :0.016x0.025-in Damon Pre-
Torqued CuNiTi

U: 0.018-in Damon CuNiTi

L:0.019x0.025-in Damon Pre-Torque

U: 0.014x0.025-in Damon CuNiTi

L :0.016x0.025-in Damon SS

U:0.017x0.025-in Damon TMA

U:0.016x0.025-in Damon SS

L :0.014x0.025-in Damon CuN:iTi

L :0.017x0.025-in Damon TMA

Bond all lower teeth from LL8 to LR7. LL4, LR4, and LL6 were
already extracted. Bond low torque brackets upside down to
achieve high torque on the lower incisors. Place high torque
brackets on the lower canines.

Bond all upper teeth from UR6 to UL7 with standard torque
brackets except for UR7 and UL5, which were missing prior to
treatment. Bond composite resin bite turbos on the lingual
surfaces of the mandibular incisors to open the bite. Start
using early light short Class Il elastics (Quail 3/16-in, 20z)
from UR5 to LR3 and UL6 to LL3 to retract the mandibular
anterior teeth.

Rebond the bite turbos on lower incisors.

Rebond the bite turbos on lower incisors.

Use power chains to re-activate space closure. Replaced early
light short Class Ill elastics (Fox 1/4 in, 3.5 oz) from UR5 to LR3 and
UL6 to LL3 to retract the mandibular anteriors.

Add 15° on the lower archwire from LL2 to LR2. Apply anterior
root torque to increase incisor torque. Ligate anterior teeth with a
stainless steel ligature, and tie in a figure-eight pattern to
maintain firm contact. Close extraction spaces with power chains.

Use power chains to re-activate space closure.

Rebond UR1 and UR4 to conform with the axis. Stop using elastics.

Add 15° on the archwire from LL2 to LR2.

Continue to close all the space with power chains. Place lingual
buttons on LL5 and LL8 to enhance posterior teeth space closure.

Expand the upper archwire and constrict the lower archwire.
Ligate anterior teeth with a stainless steel ligature.

Use Class Ill elastics (Fox, 1/4-in, 3.5-0z) from L3s to U6s and U7s,
to add more horizontal vector to retract the lower anteriors and
to protract the upper posteriors. Close spaces with power chains.

Expand the upper archwire.
Continue to close space with power chains.

Rebond LL6. Continue to close spaces with power chains and
Class Il elastics.

Perform inter-proximal reduction (IPR) on maxillary incisors to correct
black triangles. Close spaces with power tube and power chains.

M Table 2: Treatment sequence (continued on the next page)
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23 (22 months) L :0.016x0.025-in Damon SS Expand the lower arch wire. Perform IPR on LR2, LR3 and LL1, LL2 to
eliminate the V shape. Close spaces with power chains.

24 (23 months)
25 (24 months)

Continue to close space with power chains.

L :0.017x0.025-in Damon TMA Expand the lower arch wire. Rebond LL5 to conform with the axis.

Close the anterior segment with power tube. Stop using elastics.
26-27 (25-26months) Continue to close all the spaces with power chains and power tube.
Bond lingual buttons on UR4 and UR6 to attach a power chain for
space closure between the posterior teeth.

28 (27 months) L :0.014x0.025-in Damon CuNiTi  Rebond LR2 and LR6.

29 (28 months) Continue to close all the spaces with power chains and power tube.
Cut the upper arch wire distal to the U3s, and prescribe
intermaxillary elastics (Chipmunk 1/8-in, 3.5-0z) to settle the canines

and second molars.

30 (29 months) Apply Chipmunk (1/8-in, 3.5-0z) to settle R7s and applied Fox (1/4-in,

3.5 0z) from UL3 to LL6-7.

31 (30 months) Remove all appliances. Bond anterior fixed retainers from canine to

canine (3-3) on the mandibular arch. Deliver removable clear overlay
retainers for both arches, and instruct the patient to wear them full
time for the first 6 months and nights only thereafter. Provide
instructions for home hygiene and maintenance of the retainers.

M Table 2: Treatment sequence (continued from the previous page)

were used from UR5 to LR3 and UL6 to LL3 to
retract the mandibular anterior teeth. In the 6t
month, the anterior crossbite was already corrected.
Power chains were used to facilitate space closure.

expanding the upper archwire and constricting the
lower archwire.

The sequence for the lower archwire was changed
back and forth several times due to correction of the
crossbite, space closure, and repositioning of brackets.
The sequence was 0.016x0.025" pre-torqued CuNiTi,
0.019x0.025" pre-torqued CuNiTi, 0.016x0.025" SS,

In the 7th month, the upper archwire was changed
to 0.017x0.025-in TMA, and the lower archwire was
changed 0.016x0.025-in pre-torqued CuNiTi with 15

degrees added to the incisors (LR2 to LL2) to
increase root torque control and to prevent the
crown from tipping lingually. In the 12t month,
lingual buttons were bonded on LL5 and LL8 to
enhance space closure. Thereafter, both upper and
lower archwires were changed to 0.016x0.025-in SS
in order to correct the posterior crossbite by

0.014x0.025" CuNiTi, 0.016x0.025" SS, 0.017x0.025" TMA,
and 0.014x0.025" CuNiTi.

Treatment Result

After 30 months of active treatment, the patient was
satisfled with the outcome. The posttreatment
evaluation revealed that the mandibular anterior
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M Fig. 10: Treatment progression from the left buccal view

12
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0.014-in CuNiTi 0.014x0.025-in CuNiT; 0 01 7x0.025-in TMA

M Fig. 11: Treatment progression from the maxillary occlusal view over the 29 months of treatment with archwires specified in grey labels

0.014-in CuNiTi 0.014-in CuNiTi 0.014x0.025-in CuNiTi 00]6x0 025-in Pre-Torqued (uN|T|

M Fig.12: Treatment progression from the mandibular occlusal view with archwires specified in grey labels
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segment was retracted, and the anterior crossbite
was corrected. The ABO Cast-Radiograph Evaluation
(CRE) score was 8. The major discrepancies were
occlusal contact (5 points), occlusal relationship (2
points), and marginal ridge (1 point). A comparison of
the pre- and posttreatment records revealed a
significant improvement in facial profile and dental
alignment. The patient was well satisfied with the result.

M Fig. 13: Posttreatment facial and intraoral photographs

Retention

An anterior fixed retainer was bonded on the lingual
surfaces of the lower dentition from canine to canine.
Removable clear overlay retainers were delivered for
both arches. The patient was instructed to wear them
full time for the first 6 months and nights only
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M Fig. 14: Posttreatment cephalometric radiograph M Fig. 15: Posttreatment panoramic radiograph

M Fig. 16:
Superimposed cephalometric tracings show dentofacial changes after 30 months of treatment (red) compared to pre-treatment (black). The
protrusive lower lip was corrected, resulting in a more balanced facial profile.
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Fig. 17: Posttreatment panoramic radiograph

thereafter. Instructions were provided for home
hygiene, as well as for maintenance of the retainers.

Discussion

Treatment for Class Il malocclusion is often quite
challenging primarily due to an inadequate
diagnosis. Based on Lin's Three-Ring Diagnosis
system (Fig. 18), it is possible to predict a good
conservative treatment prognosis for 90% of
anterior crossbite patients34 with these three
characteristics: orthognathic profile in centric
relation (Cr), Class | molar relationship, and an
anterior functional shift from Cr to centric occlusion
(Co) (Fig. 18).57

The present Class Ill patient had a straight facial
profile in Cg and an anterior functional shift from Cg
to Co (Fig. 6). Although the patient’s mandible could
be manipulated backward to an edge-to-edge
position,® his occlusion was still diagnosed as dental
Class Il on the right side and dental Class | on the left.
The mandibular manipulation was important to

Fig. 18:The 3-ring diagnosis introduced by John Lin
Profile: Orthognathic profile in Cr position

Class: Canine and molar Class | relationships

FS: Functional shift (Co # Cr)

determine if there was a functional shift, as it
suggests good response to dentoalveolar treatment.

To facilitate anterior crossbite correction, brackets
with appropriate torque, bite turbos, and light force
Class Il elastics were used in malocclusion
treatments.® The Class Il mechanics extruded
maxillary molars, rotated the occlusal plane in a
counter-clockwise direction, and changed the axial
inclinations of the incisors in both arches (Fig. 19).10
Protraction of the molars with intra-arch mechanics
resulted in retraction of the lower anterior
segment.'12 Therefore, for this patient, bite turbos
were bonded on the anterior teeth to create
intermaxillary space and to increase the vertical
dimension of occlusion (VDO). The anterior bite
turbo helped open the bite for correction of the
excessive curve of Spee. Early light short Class |l

elastics were used to increase the axial inclination of

the maxillary anterior teeth and retract the
mandibular anterior teeth.
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For better control of axial inclination of the upper
and lower anterior segments, differential bracket
torque was selected.® Standard torque brackets
(+15%) were used on the upper incisors to help
control labial tipping. In the lower arch, upside-
down low torque brackets (+13°) were used on the
lower incisors to express high torque, and high
torque brackets (+7°) were bonded on the lower
canines to provide more labial crown torque to
offset the retraction force applied by Class Il elastics
(Fig. 20). However, upside-down low torque brackets
bonded on the lower anterior teeth were
insufficient for controlling axial inclinations.
Therefore, progressive pre-torqued archwires and
auxilliaries root torque (ART) devices were used to
complete the desired root retraction of the
mandibular incisors.™

Patients with hypodontia often need to have complex
interdisciplinary treatment, especially when there are
multiple missing teeth. Orthodontic treatment focuses
on space distribution and pre-prosthetic alignment to
facilitate restoration of the occlusion.” The present
patient had a complex problem involving skeletal,
dental, and functional elements: skeletal Class I
(prognathic mandible), anterior crossbite, bilateral
canine Class Il relationships, and a right molar Class
Il occlusion. In order to resolve the dentofacial
asymmetry, the best option would be to expand the
maxillary arch by placing two implant restorations
on UR6 and UL5. This would improve the prognathic
facial profile and achieved a Class | molar
relationship with retroclined mandibular incisors.
Because the patient was concerned with extra cost of
the implant restorations and more invasive surgical
procedure, the current treatment plan involving

extractions was chosen, with informed consent that

M Fig. 19:

M Fig. 20: Bracket Torque Selection.

Standard torque brackets were bonded on the upper incisors.
Upside-down low torque brackets were used on the lower
incisors to express high torque and high torque brackets on the
lower canines to provide more labial crown torque while
retracting the lower anteriors to correct the anterior crossbite.

Class Il elastics produced counterclockwise moments around the
center of rotation in both arches, which flared maxillary incisors
and tipped mandibular incisors lingually.
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while the overall outcome would be acceptable, the
dental midlines and molar relationships could be
compromised. After 30 months of active treatment, the
patient was satisfied with his improved facial profile,
extraction space closure, and overall dental alignment,
although dental midline deviation on the lower arch
was present and Class | molar relationship on one side
was not achieved. The patient was able to have
functional occlusal contact on both arches. For skeletal
malocclusions, a dental midline deviation of 3mm is
often acceptable.’®

Conclusions

Diagnosis of Class Il malocclusion with anterior
crossbite requires careful evaluation based on Lin's
3-Ring Diagnostic System in order to achieve a good
outcome. Anterior crossbites can be treated with
appropriate bracket torque selection and Class |l
mechanics. The key to dentofacial asymmetry
treatment is to achieve a harmonized outcome, with
mutual understanding between the clinician and
the patient that minor discrepancies are acceptable.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE 43
OVREJET

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 =
142+242+24+2+1+1

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 =

[ o |

CROWDING (only one arch)

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

Total -
OCCLUSION
Class I to end on = 0 pts.
EndonClassIlorIII = 2 pts. per side prs.
Full Class II or III = 4 pts. per side _4 s
Beyond Class [T or Il = 1 pt. permm. 2 pts.

additional

LINGUAL POSTERIOR X-BITE
1 pt. per tooth Total

BUCCAL POSTERIOR X-BITE
2 pts. Per tooth Total

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 3w molars) X 2 pts.
Midline discrepancy (> 3mm) @ 2 pts.

Missing teeth (except 3« molars) _ 2 x 1 pt.

Missing teeth, congenital 1 x2 pts. =
Spacing (4 or more, perarch) ____ X2 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

-E
]

(See Instructions)

{4 pts.ik)
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Cast-Radiograph Evaluation Occlusal Contacts

5

Total Score: 8

Alignment/Rotations

0

Bucca Surface

L "o R

L R
1 Lingual Surface

Occlusal Relationships

2

R X L L MDD R

0 0

R MX L L Mo R

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 & W hite Esthetic Score

Total Score = 5
1. Pink Esthetic Score Total = 2

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

5.Tooth Proportion 01 2
6. Tooth to Tooth Proportion 01 2
1. Midline (01 2
2. Incisor Curve 0 @ 2
3. Axial Inclination (5°, 8°, 10°) 0 (1) 2

4. Contact Area (50%, 40%, 30%) @1 2
5.Tooth Proportion @ 1 2

6. Tooth to Tooth Proportion 0 @ 2
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Beethoven's International Workshop is designed for doctors who provide orthodontic treatment using
the Damon and Insignia System. This workshop is consisted of lectures, hands-on workshops as well as
chair-side observation sessions. Participants will have the opportunity to observe clinical treatment,
didactic lectures, live demonstration and gain hands-on practice experiences involving TAD placement,

indirect bonding, CBCT-enhanced digital treatment planning for Insignia.

Registration:
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Course Schedule

Chair-side observation

Insignia Lecture, Chair-side observation

Chris’ Lecture:
Digital Orthodontics with TAD

VISTA Lecture & workshop
Chris’ Lecture:
VISTA for Impacted Cuspids

* The topics for VISTA workshop:

1. VISTA with screw placement
2. VISTA with connective tissue graft
3. Suture technique

Prof. Dr. Paulo Fernandes Retto, Portugal

“Dr. Angle would be glad to know that contemporary
orthodontics has a professional as Chris Chang!”

Digital Orthodontics, OBS & VISTA

Keynote workshop (optional) [
by Newton's A team
1. Patient clinical records management

2. Patient communication presentation
3. Basic animations and visual aids Dr. Rungsi Thavarungkul, Thailand

“If you think this is a computer course that
will show you step—by-step how to use the
application, please reconsider. If you want to

improve communication in your practice, and with
patients, this 8—hour course is definitely worth it."

Dr. Chris Chang

CEO, Beethoven Orthodontic and Implant Group. He received his PhD in bone physiology
and Certificate in Orthodontics from Indiana University in 1996. As publisher of Journal

of Digital Orthodontics-A journal for Interdisciplinary dental treatment, he has been actively

involved in the design and application of orthodontic bone screws.
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Premolar Substitution of Missing Canine with
Crowding and Midline Deviation

Abstract

History: A 29-year-old female presented with chief complaints of crooked teeth and crowding.

Diagnosis: Lower facial height, convexity, and lip protrusion were within normal limits. Bimaxillary retrusion (SNA, 76 °; SNB,
73° ANB, 2.5°) and a high mandibular angle (SN-MP, 42.7°) were noted. Both upper and lower incisors were within normal
limits (U1 to SN, 102°; UT to NA, 5.5mm; L1 to MR, 95.1°; L1 to NB, 4mm). In the right buccal segment, the molars were Class I, but
the upper right canine and the upper left first molar were missing. There was >10mm of crowding in the lower arch, and the
upper dental midline was shifted 4mm to the right. The Discrepancy Index was 23.

Treatment: Following extraction of two mandibular first premolars, all teeth were bonded with a Damon Q@ passive self-
ligating bracket system. An infrazygomatic crest bone screw was inserted buccal to the upper left second molar. A power chain
applied to the upper arch corrected the midline deviation and closed the upper left first molar extraction space. In addition,
premolar substitution for the missing upper right canine was performed. Both arches were detailed and finished.

Outcome: After 29 months of active treatment, all teeth were aligned, and all extraction spaces were closed. The upper right
first premolar was substituted for the missing upper right canine. The midline discrepancy was corrected to Tmm after the
active treatment. The final alignment and dental esthetics were satisfactory as evidenced by an ABO Cast-Radiograph
Evaluation score of 12, and the IBOI Pink & White Esthetic Score of 4. Both the patient and the clinician were satisfied with the
final outcome.

Conclusions: Missing canines usually have a history of ectopic eruption, impaction, or trauma. Premolar substitution is an
attractive treatment option, but may result in substantial midline deviation. Orthodontic bone screws play an important role in
correcting midline deviation with asymmetric mechanics. (J Digital Orthod 2023;69:30-45)

Key words:
Midline deviation, premolar substitution, IZC bone screw, asymmetric mechanics, temporary skeletal anchorage devices
(TSADs), passive self-ligating brackets

report demonstrates the combined use of passive
self-ligating (PSL) brackets, bone screws (BSs),
premolar substitution, and extractions for a desirable

Introduction

The dental nomenclature for this report is a modified
Palmer notation with four oral quadrants: upper right
(UR), upper left (UL), lower right (LR), and lower left
(LL). From the midline, permanent teeth are
numbered 1-8.

treatment outcome.
History and Etiology

A 29-year-old female sought orthodontic

The management of midline deviation resulting from
unilaterally missing teeth is challenging. In the
treatment of midline correction, bone screws play an
essential role for asymmetric mechanics. This case

consultation due to unesthetic maxillary anterior
dentition and crooked teeth (Fig. 1). No
contributing medical or dental histories were
reported. Clinical examination revealed a straight
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facial profile. Overbite and overjet of the central
incisors were within normal limits (WNL), and the
right buccal segment was Class I. The upper
midline was shifted 4mm to the right (Fig. 2). The
UR3 was missing, and the space was closed by drift
of adjacent teeth; the UL6 was also missing (Fig. 3).

There was >10mm of crowding in the lower arch.
The panoramic and lateral cephalometric
radiographs revealed impaction of lower third
molars (Figs.4 and 5).

M Fig. 1: Pre-treatment facial and intraoral photographs
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Diagnosis
Facial:
+ Convexity: WNL (12°)
+ Lip Protrusion: WNL (-1.5mm/0mm to the E-line)

Skeletal:

- Sagittal Relationship: Class | relationship (SNA,
76°; SNB, 7357, ANB, 2.5°)

Pre-treatment upper occlusal shot shows the missing UR3 space
(vellow arrow) was completely closed by the adjacent teeth. UL6
extraction space was also noted.

+ Mandibular Plane Angle: Increased (SN-MP, 42.5;
FMA, 28.5°)

Dental:

+ Occlusion: Class | molar in the right segment
+ Overjet: Tmm
+ Upper incisor: WNL (U1-NA, 5.5mm; U1-SN, 102°)

« Lower incisor: WNL (L1-NB, 4mm; L1-MP, 95°)

The American Board of Orthodontics (ABO)
Discrepancy Index (DI) was 23, as documented in the
supplementary Worksheet 1.

Treatment Objectives

1. Correct the midline discrepancy.
2. Close missing UR3 and UL6 extraction spaces.

3. Relieve crowding.
Treatment Alternatives

The objectives for full-fixed appliance treatment
were to resolve the missing UR3, close the UL6
space, align the dentition, and correct the midline.
Two options were considered:

Option 1 (Fig. 7): Extract two lower 1st premolars.
Insert an infrazygomatic (1ZC) bone screw on the
left buccal side to provide definite anchorage to
solve the midline deviation. Substitute the upper
right premolar for the missing UR3.

Extraction of lower first premolars corrects crowding
relief and facilitates upper midline correction. An 1ZC




Premolar Substitution of Missing Canine with Crowding and Midline Deviation JDO 69

M Fig. 4: Pre-treatment panoramic radiograph

M Fig. 5: Pre-treatment lateral cephalometric radiograph

bone screw is placed in the UL segment to correct
the midline deviation.

Option 2 (Fig. 8): Extract two lower 1st premolars.
Open the space between UR2 and UR4, and restore
UR3 and UL6 with dental implants.

To deal with the missing teeth, place an open coil
spring to create UR3 space, and maintain the UL6
extraction space for dental implants. Extract lower first

MFig.7:
Treatment option 1. Note the substitution of UR4 (orange) for the
missing UR3. See text for details.

premolars to relieve crowding. Compromised dental
esthetics and function are to be expected.

The patient refused implant-supported prostheses
because of higher risk of complications and cost. After
a thorough discussion of the two options, the patient
preferred the first approach.

Treatment Progress

A 0.022-in slot Damon Q@ fixed appliance (Ormco,
Glendora, California) with PSL brackets was
selected along with all specified archwires and
orthodontic auxiliaries.
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M Fig. 8: Treatment option 2. See text for details.

The patient was referred to extract the LR4 and LL4
prior to active treatment. Damon Q® 0.022-in PSL
brackets (Ormco, Glendora, CA) were bonded on the
upper teeth with a 0.014-in CuNiTi archwire engaged.
1 month later, the lower dentition was also bonded
with PSL brackets.

After 6 months, alignment of both arches was
completed. Both archwires were changed to
0.016x0.025-in SS for space closure.

In the 12th month, an OrthoBoneScrew® (OBS,
iNewton Dental Inc, Hsinchu City, Taiwan) was
inserted in the left [ZC. As a definite anchorage device,
the 1ZC bone screw facilitated space closure of UL6
extraction site and midline correction (Fig.9).

In the 16t month, the UL6 extraction space was
closed and the midline deviation was significantly
improved (Fig. 10).

In the 19th month, the lower extraction spaces were
almost closed. A residual midline deviation remained
but was WNL.

All fixed appliances were removed after 26 months
of active treatment. All extraction spaces were
closed. Retention was accomplished with upper
and lower clear overlay retainers. Also, a lingual
fixed retainer was constructed on the mandibular
anterior segment (LR3-LL3).

Results Achieved

Facial esthetics and dental alignment were
significantly improved after 26 months of
treatment (Figs. 11 and 12). The midline deviation
was corrected to an acceptable result. The missing
canine (UR3) was replaced by the first premolar
(Fig. 11). The UL6 extraction space was closed with a
molar Class Il relationship on the left and Class | on
the right. The posttreatment panoramic radiograph
documented acceptable root parallelism, except
for LR5, UL5, and UL7 (Fig. 13).

The superimposed cephalometric tracings
illustrated that both lower 1st molars were
protracted due to closing of the extraction space

An OBS (yellow arrow) was inserted in the IZC, and a power chain
was attached from the OBS to the UL4 to correct midline deviation.
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with elastic force (Fig. 15). The axial inclination of the
upper incisors (U1-SN) decreased 11° (105° to 94°), but
the lower incisors (L1-MP) were inevitably tipped
lingually (95° to 84°). The upper and lower lips were
both retruded following retraction of the anterior
segments. The mandibular plane angle (SN-MP) was
well-maintained (Table 1).

The Cast-Radiograph Evaluation (CRE) score was 12
points, as shown in the supplementary Worksheet 2.
The Pink and White dental esthetic score was 4
points (Worksheet 3). The patient was pleased with
the final result.

A. By the 16t month, midline deviation was improved.
B. UL6 extraction space was closed.

Retention

After the fixed appliances were removed, two
ESSIX® (Dentsply Sirona, Harrisburg, PA) overlay
retainers were provided to retain the leveling and
alignment of the dentition. A fixed retainer was
placed from canine to canine on the lower arch to
prevent relapse of crowding. The patient was
instructed to use the overlay retainers full time for
the first month and only while sleeping thereafter.

Initial

Debond

Premolar substitution resulted in a good outcome and
acceptable occlusion on the right segment.
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M Fig. 12: Posttreatment facial and intraoral photographs

Discussion

To correct midline deviation, asymmetrical
mechanics with IZC bone screw anchorage is an
excellent solution. In this case, the missing UR3
space was closed by substitution of the UR4,
resulting in the midline shifting 4mm to the right.

M Fig. 13: Posttreatment panoramic radiograph M Fig. 14: Posttreatment lateral cephalometric radiograph
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o

74
-
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M Fig. 15:
Initial (black) and final (red) cephalometric tracings are superimposed on the anterior cranial base (left), the skeletal structures of the
maxilla (upper right) and the mandible (lower right).

CEPHALOMETRIC SUMMARY Since the UL6 was extracted and there remained

an extraction space, an IZC bone screw was placed

PRE-TX  POST-TX  DIFF. buccal to UL7 to correct the maxillary dentition

SNA” (82°) 78" 78" 0° shift and simultaneously close the UL6 extraction

SNB® (807) 76° 76° 0° space. However, another issue was lower dentition

,SA\NNITVIPQ () : 2 2 0 crowding; therefore, LR4 and LL4 were extracted

-MP° (32° 41° 39° 2° . . .
| h . he end of th

EMA® (25°) o e 1 to relieve the anterior crowding. By the end of the
U1 TO NA mm (4 mm) 6 2 4
U1 TO SN° (104°) 105° 94° n°
L1 TO NB mm (4 mm) 7 3 4
L1 TO MP* (90°) 95° 84° n°
E-LINE UL (-1 mm) -2 -3 1
E-LINE LL (O mm) 0 -2 2

%FH: Na-ANS-Gn (53%) 56% 56% 0%

Convexity:G-Sn-Pg’ (13") 6° 6° 0°

M Table 1: Cephalometric summary M Fig. 16: Posttreatment dental models (casts)
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0.014-in Damon CuNiTi 0.014-in Damon CuNiTi 0.014x0.025-in Damon CuNiTi
/4 .- , R Vi /”' Y

Treatment progress for the upper arch from the makxillary occlusal view is shown in months (M), and the archwire progression is specified
from the start of treatment (OM) to twenty-six months (26M).

0.014-in Damon CuNiTi 0.014x0.025-in Damon CuNiTi
oM | N v . G 7V

M Fig. 18:
Treatment progress for the lower arch from the mandibular occlusal view is shown in months (M), and the archwire progression is specified
from the start of treatment (OM) to twenty-six months (26M). Note that the lower first premolars were extracted prior to active treatment.
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M Fig. 20:
Treatment progress from the left buccal view. An IZC bone screw was placed at the buccal side of UR7 to correct midline and close UL6
extraction space. Class Ill molar relationship was achieved for the left segment.

Treatment progress from the right buccal view. Premolar substitution was performed. Good occlusal relationship was achieved after 26
months of treatment.
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treatment, the 4mm midline deviation was
improved to Tmm (Fig. 19).

1ZC bone screws

|ZC bone screws are placed buccal to the roots of the
maxillary molars, which provides extra-radicular
anchorage for retraction of individual teeth or the
entire arch. This is a very effective anchorage for
correcting midline deviations.!?

For the present patient, a single 1ZC bone screw
provided firm anchorage for space closure and
midline correction. The 1ZC screw was loaded and
reactivated every month with pre-stretched power
chains.?> The power chains were tied to the maxillary
anterior teeth in order to rectify the midline
deviation and close the UL6 space. However, when
closing molar extraction space there are several
concerns regarding the maxillary sinus floor.

Moving teeth through the floor of maxillary sinus

Moving teeth through the floor of the sinus is a
viable clinical option based on physiological
principles* and is further supported by experimental
studies.>® Park et al.> reported that teeth can be
moved through anatomic limitations, such as thin
cortical bone or the maxillary sinus.

The maxillary sinus floor is a hard, high-density bone
similar to the cortical bone.” Furthermore, it takes more
time to achieve bone remodeling at the maxillary sinus
floor, compared with the cancellous bone. The above
factors explain orthodontic tooth movements and
treatment outcomes.

With dental root penetration into maxillary sinus,
several features can be observed during orthodontic
tooth movement, such as moderate apical root
resorption,® considerable tipping,> abnormal pulp
vitality, and perforation of the sinus membrane.
While facing the clinical cases with sinus penetration,
the orthodontists should carefully modify the
orthodontic force system to reduce these side
effects’ and recognize that even a light constant
force moves teeth through the sinus floor.

Bodily movement is generally expected but is difficult
to achieve in such cases. In the article of Wehrbein et
al.,> the authors stated that bodily or tipping
movement through the maxillary sinus depends on
the morphology of the antrum. Furthermore, they
demonstrated that in the orthodontic movements of
the maxillary teeth, greater tipping could be
accomplished if there is a more vertical extension of
the basal maxillary sinus in front of the tooth to be
moved than with teeth moved through a more
horizontal maxillary sinus base.

For our patient, the UL6 extraction space was closed
in 26 months. However, the panoramic radiographs
demonstrated that UL5 was tipped due to the
vertical extension of the maxillary sinus, which is
consistent with previous studies. !0/

Premolar substitution

Regarding the two main scenarios: firstly missing
lateral incisors and secondly impacted canines,
premolar substitution is a good solution. Missing
maxillary lateral incisors affect 2~5% of the
population.”? Space closure is the preferred esthetic
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option. The canine substitutes for the lateral incisor,
and the first premolar fills the position of the canine.

The prevalence of impacted canines is reported to
be from 0.27-2.4%,"* second only to third molars.”
In most patients, the impacted canines are
ectopically positioned.'®'® In fact, there are many
cases with missing canine due to ectopic impactions
or previous anomalies. While treating this kind of
situation, premolar substitution is a feasible solution
if conditions allowed.

For this patient, the UR3 was missing, and the space
was closed by the adjacent UR2 and UR4. Therefore,
premolar substitution was an effective method to
treat this problem. There are 2 important tips to note
for premolar substitution:

1. Bonding position

For maxillary canine substitution, it is particularly
important to restore the natural contours of the
gingival margins. A high-low-high gingival margin
from incisor to canine is the principle to be achieved
with coordinated orthodontics. To improve the
gingival emersion profile, the premolar can be
intruded by a more incisal bracket position (Figs. 22
and 23). In addition, intruding the premolar can
eliminate the palatal cusp interference.

2. Size and shape

In comparison to the canine, the adjacent premolar
has a similar buccal surface and dimensions at the
cementoenamel junction (CEJ) for both mesio-distal
and bucco-lingual width. To simulate a maxillary
canine, the outline form of the crown should be

In premolar substitution, gingival margin and palatal cusp
interference are usually the problems. Premolar intrusion using
incisal bracket position is recommended.

Intrude the premolar to achieve ideal gingival margins (high-
low-high gingival line) and to avoid palatal cusp interference.

restored by composite resin at the buccal cusp tip
to make it look like a natural canine from both
frontal and buccal views.

Conclusions

Missing canines are often encountered due to
ectopic impactions or previous anomalies. Premolar
substitution is an attractive option.

Furthermore, midline deviation is a common
orthodontic problem. Orthodontic bone screws play
an important role in correcting midline deviations
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with asymmetric mechanics. As bone screws enhance
the treatment efficiency, they are becoming
increasingly essential in modern orthodontics.
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Discrepancy Index Worksheet

ToTAL D.I. SCORE 2 3 LINGUAL POSTERIOR X-BITE
OVREJET 1 pt. per tooth Total = III
0 mm. (edge-to-edge) =
1 -3 mm. — 0 pts. BUCCAL POSTERIOR X-BITE
3.1 -5 mm. = 2 pts.
S ibeThinitiin _ 3 pts. 2 pts. Per tooth Total = III
7.1 -9 mm. = 4 pts.
> 9 mm. - S pts. CEPHALOMETRICS  (See Instructions)
Negative OJ (x-bite) 1 pt. per mm. Per tooth = ANB > 6° or <-2° = 4 pts.

Total = III Each degree <-2° x 1 pt. =

Each degree > 6° x 1 pt. =
OVERBITE SN-MP
0 -3 mm. = 0 pts. . ,
3.1-5mm. = 2 pts. > 38 €2pts.)
5.1 -7 mm. = 3 pts. ~38° 4 _ 8
Impinging (100%) _ 5 pts. Each degree > 38 X 2 pts.
<26° =1pt.

Total - III Each degree < 26° x 1 pt. =
ANTERIOR OPEN BITE 1o MP =99 =lpt
0 mm. (Edge-to-edge), 1 pt. per tooth Each degree>99" _ x1pt. =

Then 1 pt. per additional full mm. Per tooth

Total =

THER I i
LATERAL OPEN BITE 0 (Sce Instructions)
Supernumerary teeth x 1 pt.
2 pts. per mm. Per tooth Ankylosis of perm. Teeth X2 pts. =

Total = III Anomalous morphology X2 pts. =

Impaction (except 3w molars) X2 pts. =
CROWDING (only one arch) Midline discrepancy (> 3mm) @2pts. = 2
1 -3 mm. _ 1 pt. M%Ss%ng teeth (except 3f'd molars) x1pt. = 1
3.1-5mm. — 2 pts. Missing teeth, congenital X2 pts. = 2
5.1 -7 mm. = 4 pts. Spacing (4 or more, per arch) x2pts. =
> 7 mm. = 7 pts. Spacing (Mx cent. diastema >2mm) @ 2 pts. =

Tooth transposition X2 pts. =

Total = Skeletal asymmetry (nonsurgical tx) @ 3 pts. =

Addl. treatment complexities x2pts. =
OCCLUSION Identify:
Class I to end on = 0 pts.
EndonClassIlorIII = 2 pts. perside_____ pts.
Full Class II or III = 4 pts. perside ____ pts. Total =
Beyond Class [T or Il = I pt. permm.__ pts.

additional
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Cast-Radiograph Evaluation Occlusal Contacts

1

Total Score: | 12

Alignment/Rotations

1

R Bucea Surface 1 L
L o R
Marginal Ridges
L R
3 Lingual Surface
1 Occlusal Relationships
1 2

R X L L MDD R

0 0

R MX L L Mo R

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 Pinl< & White Esthetic Score

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

2. White Esthetic Score (for Micro-esthetic)

Total = 3
1. Midline o1 2
2. Incisor Curve 01 2
3. Axial Inclination (5°, 8°, 10°) 01 2

4, Contact Area (50%, 40%, 30%) 01 2

5.Tooth Proportion 01 2
6. Tooth to Tooth Proportion 01 2
1. Midline (1 2
2. Incisor Curve 0 @ 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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Finding the Happy Medium: Buccal Shelf Screws as
a Minimally Invasive Approach to Treat Severe
Skeletal Class lll Malocclusions

Abstract

History: An 18-year-old male presented with chief complaints of an underbite and difficulty chewing.

Diagnosis: The skeletal Class Ill malocclusion (SNA, 83°% SNB, 88.5°; ANB, -5.5°) was associated with proclined upper incisors (U1 to
SN, 113.5°) and retroclined lower incisors (L1 to MF, 81.5°). The Discrepancy Index (DI) was 65.

Treatment: Early light short Class lll elastics were used to correct the malocclusion. Low torque brackets were selected for the
upper incisors, and high torque brackets for the lower incisors to provide better root torque control. Two miniscrews were inserted

in the buccal shelves (BS) to retract the lower arch.

Outcome: After 29 months of active treatment, this severe, challenging skeletal Class Ill was corrected to an acceptable result. The
occlusion was stable and the patient was pleased with his facial profile. The Cast-Radiograph Evaluation (CRE) was 29, and the

dental esthetic (Pink & White) score was 3.

Conclusions: It is good to bear in mind that “nothing is perfect; find the happy medium? It is important for the clinician to
understand when to stop the treatment and to reach an outcome that is acceptable to both the clinician and the patient. (J

Digital Orthod 2023,;69:54-70)

Key words:

Skeletal Class Ill, buccal shelf miniscrews, passive self-ligating brackets, Class Il intermaxillary elastics, anterior root torque spring

The dental nomenclature for this paper is a modified
Palmer notation with four oral quadrants: upper right
(UR), upper left (UL), lower right (LR), and lower left
(LL). From the midline, permanent teeth are
numbered 1-8, and deciduous teeth are delineated
a-e.

Introduction

An 18-year-old male with a chief complaint of a
protruded mandible presented for orthodontic
consultation (Figs. 1 and 2). Radiographic
documentation of the original malocclusion is a
lateral cephalometric film (Fig. 3) and panoramic

radiograph (Fig. 4). From the intraoral view, the
distance between the mesiobuccal cusp of the
upper first permanent molar and the mesiobuccal
groove of the lower first molar was bilaterally 1Tmm
(Fig. 5). In the anterior region there was a negative
overjet from canine to canine. The cephalometric
analysis showed that it was skeletal Class IIl (SNA, 837
SNB, 88.5% ANB, -5.5°). Normally orthognathic surgery
would be the recommended treatment option for
this kind of patient; however, both the patient and his
parents refused surgery. Since the profile of the
patient in centric relation (Cr) was acceptable, a non-
surgical approach was decided upon (Fig. 6).




Buccal Shelf Screw as a Minimally Invasive Approach for Severe Skeletal Class [l Malocclusions JDO 69

Kristine Chang,
Training Resident, Beethoven Orthodontic Center (Upper left)

Jenny Chang,

Training Resident, Beethoven Orthodontic Center (Upper center)

Laurel Shern,
Training Resident, Beethoven Orthodontic Center (Upper right)

Chris H. Chang,

Founder, Beethoven Orthodontic Center
Publisher, Journal of Digital Orthodontics (Lower left)

W. Eugene Roberts,
Editor-in-chief Journal of Digital Orthodontics (Lower right)

Diagnosis

Skeletal:

. Skeletal Class Ill: SNA, 83°% SNB, 88.5% ANB, -5.5°

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

« Mandibular Plane Angle: SN-MP, 28.5% FMA, 21.5°

Dental:

- Overjet:-5mm
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M Fig. 2: Pre-treatment dental models (casts)

W Fig. 3: Pre-treatment lateral cephalometric radiograph

M Fig. 4: Pre-treatment panoramic radiograph

WFg.5:
The distance between the mesiobuccal cusp of the upper first
permanent molar and the mesiobuccal groove of the lower first
molar was 11Tmm.

- Anterior crossbite: Canine to canine

- Upper incisors: Tipped anteriorly (UT-NA, 6mm; UT-
SN, 113.5°)

« Lower incisors: Tipped posteriorly (L1-NB, 4mm; L1-
MP, 81.5°)

- Facial: Retrusive upper lip (-4mm to the E-line)
The American Board of Orthodontics (ABO)

Discrepancy Index (DI) was 65 points as shown in
the subsequent Worksheet 1.

Treatment Objectives

After a discussion of the different options with the
patient, the following treatment objectives were
accepted:

1. Retract the whole lower arch.

2. Correct the negative overjet.

3. Improve lip profile.
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Treatment Alternatives

After a thorough diagnosis, three treatment options
were proposed to the patient:

Option 1: Orthognathic surgery

Due to the large 1Tmm Class Il molar relationship
associated with a severe skeletal discrepancy (ANB,
-5.5°), orthognathic surgery was suggested to set
back the mandible using intraoral vertical ramus
osteotomy. However, according to Lin's Three-Ring
Diagnosis system, if the facial profile is acceptable in
central relation (Cg), the patient is a good candidate
for conservative dentoalveolar treatment.!?
Furthermore, both the patient and his parents
refused surgery.

Option 2: Extraction

Extract UR5, UL5, LR4, and LL4 to improve the Class |l
molar relationship and achieve camouflage
treatment outcomes by closing the extraction
spaces. However, due to the patient’s straight profile,
by the time the spaces are closed, the retroclined
lower anterior teeth would be even more lingually
positioned, resulting in an unpleasant concave profile.

Option 3: Non-extraction

Chang'’s decision-making table for extraction was
consulted.? The profile of the patient in Cr was
straight (Fig. 6), and there was no dental crowding, so
non-extraction treatment along with lower arch
retraction was a suitable option. However for this
patient, it was necessary to extract LR8 in order to
retract the lower arch. This approach can be very
challenging because absolute anchorage is essential

when retracting the whole arch. With the help of
OrthoBoneScrew® (OBS) (iNewton Inc., Hsinchu City,
Taiwan) as anchorage, the third treatment option
was considered the most suitable approach for both
the clinician and the patient.

Treatment Plan

Orthodontic camouflage treatments for Class |
malocclusion may result in an increased axial
inclination of the upper incisors and decreased
axial inclination of the lower incisors, particularly if
there is an underlying Class Il skeletal discrepancy.*
Thus, in order to correct the Class Il malocclusion,
there were 3 key points:®

Straight
profile
inCR

Patient’s profile in centric occlusion (Co) and centric relation (Cr)




1. Early light short elastics (ELSE)

Early light short Class Il elastics were chosen to
protract the upper arch and retract the lower arch, in
order to improve the molar Class Il relationship.
However, Class Il elastics may proline upper incisors
and distally tip lower incisors (Fig. 7).

2. Torque selection

Low-torque brackets were chosen for the upper
anterior teeth and high-torque brackets for the lower
anterior teeth to compensate for the mechanics of Class
Il elastics. Since there are no high-torque brackets
available for lower teeth, upside-down low-torque
brackets were substituted as high-torque brackets.

3. Buccal shelf screws

As the patient preferred a non-surgical approach, buccal

shelf (BS) screws were used as a minimally invasive
approach. Temporary skeletal anchorage devices

M Fig. 7:
Class Ill elastics (blue lines) can protract the upper arch (yellow
arrow) and retract the lower arch (orange arrow). However, while
using Class lll elastics, the side effects of upper arch proclination
and lower arch retroclination are apparent (red and blue curved
arrows, respectively).

(TSADs) in the mandibular buccal shelves are suitable
anchorage for retracting the entire lower arch to
conservatively correct Class Il malocclusions.

When power chains are hooked on the miniscrews,
the line of force is occlusal to the center of resistance
of the mandible, thus producing a moment that
rotates the occlusal plane and retracts the whole
dentition (Fig. 8).6

Treatment Progress

Two months following the prescribed extractions, a
0.022-in slot Damon Q@ passive self-ligating (PSL)
appliance (Ormco, Glendora, CA) was bonded on
the lower teeth in the first month of active

treatment, and the upper teeth were engaged in
the following month with a 0.014-in CuNiTi
archwire. From the 6th month of treatment, the
patient wore bilateral Class Ill elastics from Ués to
L3s that were engaged on a 0.014x0.025 CuNiTi
archwire. In order to retract the whole lower arch

1. Rotate OP
2. Retract WA

Buccal shelf screws were used to retract the whole arch (WA)
(green arrow). At the same time, the occlusal plane (OP) was
rotated counterclockwise (blue arrow).
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effectively, two miniscrews were inserted in the
buccal shelves in the 11th month when the a
0.016x0.025 SS archwire was engaged. Since there
is a higher play factor with a 0.016x0.025 SS
archwire, the whole arch can be readily retracted
easily, but there is a higher chance of torque loss.
Conversely, a 0.019x0.025 SS archwire minimizes
torque loss. However, as the archwire is more rigid,
sliding mechanics is more difficult and it may be

detailed adjustments were applied such as
bracket repositioning, midline correction, inter-
proximal reduction (IPR), and anterior root torque
(ART). All treatment and sequencing details are
shown in Table 1 and illustrated in Figs. 9 and 10.

Treatment Results

After 29 months of active treatment, both the

patient and the clinician were satisfied with the
outcome (Figs. 11-13 ).

more uncomfortable for the patient” From the
26t month until the end of the treatment,

Months Archwire Notes
0 L:0.014 CuNiTi Damon® appliance bonded on the mandibular arch from LR7-LL7
1 U/L:0.014 CuNiTi Damon® appliance bonded on the maxillary arch from UR7-UL7
4 U:0.018 CuNiTi
L:0.014 CuNiTi
6 U:0.014x0.025 CuNiTi Apply Quail elastics (3/16-in, 2-0z) from U6 to L5 (bilateral).
L:0.018 CuNiTi Drop-in hooks and power chain (PC) inserted
9 U:0.016x0.025 SS Apply Kangaroo elastics (3/16-in, 4.5-0z) from U6 to L5 (bilateral).
L:0.017x0.025 TMA PC
1 U/L: 0.016x0.025 SS Apply Kangaroo elastics (3/16-in, 4.5-0z) from U6 to L5 (bilateral).
Buccal shelf screws at L6 (bilateral)
Expand the upper archwire.
16 U: 0.016x0.025 SS Apply Fox elastics (1/4-in, 3.5-0z) from U6 to L3 (right side).
L:0.017x0.025 TMA
19 Apply Fox elastics (1/4-in, 3.5-0z) from U6 to L3 (bilateral).
Inter-proximal reduction (IPR) performed on mandibular incisors
PC + power tube (PT)
22 Remove miniscrews (BS screws).
IPR on lower right quadrant between lateral incisor and canine
U/L:0.016x0.025 SS
24 Apply Fox (1/4-in, 3.5-0z) from U3 to L6 (bilateral).
26 Apply Parrot (5/16-in, 2-oz) from U6 to L3 (bilateral).
Anterior root torque (ART) from UR3-UL3
26-29 Detailing adjustments

M Table 1: Treatment sequence
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0.014-in Damon CuNiTi 0.018-in CuNiTi

W Fig. 9:
Treatment progress of the upper arch and the wire sequence are shown in months from the beginning (OM) to the end (29M) of treatment.

0.014-in Damon CuNiTi 0.014-in Damon CuNiTi 0.014x0.025-in CuNiTi
e 8 ov B8 . R Y

Treatment progress of the lower arch-and the wire sequence are shown in months from the beginning (OM) to the end (29M) of treatment.
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The ABO Cast-Radiograph Evaluation (CRE) score was
29 as shown in the subsequent Worksheet 2, which is
considered an acceptable result for a severe Class Il
malocclusion with a DI score of 65. The major residual
discrepancies scored for the CRE included marginal
ridges (3 points), occlusal contacts (7 points), and
occlusal relationship (19 points).

Although the occlusal contacts were compromised
at the end of the treatment, at the 1-year follow-up,

M Fig. 11: Post-treatment facial and intraoral photographs

the occlusal contacts had settled in naturally via
occlusal function (Fig. 15).8°

The occlusal relationship was disappointing but it
must be taken into account that this was a severe
1Tmm Class Il discrepancy that was treated with a
non-surgical, non-extraction, and minimally invasive
approach. The Class Il molar relationship was greatly
improved from 1Tmm to 2mm, which is almost a
Class I molar relationship.
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M Fig. 13: Posttreatment dental models (digital model casts).

M Fig. 14:
Superimposed cephalometric tracings show dentofacial changes over 29 months of treatment (red) compared to the pre-treatment
position (black). The lower incisors were in a more upright position, and the Class Il occlusion was corrected to Class |.
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The cephalometric analysis showed an ANB
improvement from -5.5° to -4°. Although it is still
considered a skeletal Class lll, there was a major
improvement in lip profile, and both upper and
lower lips are within the E-line (Fig. 16).

Retention

An anterior fixed retainer was bonded on the lingual
surfaces of the upper dentition from lateral incisor to
lateral incisor and on the lingual surfaces of the lower
dentition from canine to canine. Removable clear
overlay retainers were delivered for both arches, and
the patient was instructed to wear them full time for
the first 6 months and nights only thereafter.
Instructions were provided for home hygiene, as well
as for maintenance of the retainers.

Discussion

Two major Class Il mechanisms: Class Il elastics and
miniscrews, are frequently used in order to correct
negative overjets. However, there are some common
side effects that regularly appear when using Class Il
mechanics. In the present case, there were two major
side effects:

M Fig. 15:
The occlusal contact was not a perfect result at the end of the
treatment (29 months). However, at the 1-year follow-up, the
occlusal contacts were naturally settled by occlusal function.

M Fig. 16:
After 29 months of treatment, there was a huge improvement in
lip profile without any orthographic surgery.

1. Flaring upper incisors

In order to correct a 5mm negative overjet, Class |ll
ELSE were used to retract the mandibular arch. As
Newton’s third law of motion states, for every action,
there is an equal and opposite reaction. Therefore,
using Class Il elastics to retract the lower arch will
result in the upper incisors flaring out. It can be
clearly seen from the lateral cephalometric
radiograph that the U1-SN angle increased from 113°
in the 14th month of treatment to 120° in the 26t
month (Fig. 18).10

When the upper incisor flaring was noticed in the 25t
month, the first instinct was to use Class Il elastics, but
later it was apparent that this was not the most
efficient approach (Fig. 19).

A better solution would have been to use an anterior
root torque to produce labial root torque in
conjunction with infrazygomatic crest (1ZC) screws to
stabilize the upper incisors (Fig. 20). Another
reasonable solution would have been to wear an
elastic from the upper canines to the lower buccal
shelf miniscrews from the 19th month onwards until
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CEPHALOMETRIC SUMMARY

PRE-TX  POST-TX DIFF.

SKELETAL ANALYSIS

SNA® (82°) 83° 83° 0°
SNB* (80°) 88.5° 87° 0.5°
ANB* (2°) -5.5° -4° 15°
SN-MP? (32°) 28.5° 32.5° 4°
FMA® (25°) 21.5° 255° 4°

DENTAL ANALYSIS

U1 TO NA mm (4mm) 6 8 2
U1TO SN° (110°) 13.5° n5° 15°
L1 TO NB mm (4mm) 4 =1 5
L1 TO MP* (90°) 81.5° 675° 14°

FACIAL ANALYSIS

E-LINE UL (-Tmm) -4 -2 2
E-LINE LL (Omm) 1 -2 3
%FH: Na-ANS-Gn (53%) 52% 58.5% 6.5%
Convexity: G-Sn-Pg’ (13") 0° 8° 8’

M Table 2: Cephalometric summary

W Fig. 17: Posttreatment panoramic radiograph

the miniscrews were removed. Miniscrews provide
better anchorage to hold the upper dentition and
therefore reduce the side effect of flaring upper
incisors (Fig. 21).

2. Marginal ridges discrepancy

When retracting the whole arch, bodily movement is
not easy to achieve because the orthodontic force is
applied on the crowns. Since the force does not pass
through the center of resistance of the tooth, it
generates a moment that produces the unwanted
effect of crowns tipping distally, which is clinically
evident as marginal ridge discrepancies (Fig. 22).1-4

Marginal ridges discrepancy is a common side effect
when retracting the whole arch. It is hard to prevent
especially when a large negative overjet is corrected.
One way to correct a marginal ridge discrepancy is
to reposition the molar brackets near the end of the
treatment with the mesial aspect more occlusal to
move the root apex further back in order to decrease
the marginal ridge discrepancy.

' 20170811

Class ||l elastics: Sideleffect: RENBGMPRET INCISOTS

M Fig. 18:
The SN-U1 angle formed by SN (orange lines) and makxillary
incisors (blue line) increased from 113° (14th month) to 120° (26th
month) due to the side effect (flaring upper incisors) of wearing
Class Il elastics.
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Class lll elastics: Side effect: Flaring upper incisors.

M Fig. 19:

In the 25th month, Class Il elastics were used in order to correct the flaring upper incisors. However, wearing Class Il elastics may not have

been the right choice.

A more effective and reasonable way to correct flaring upper
incisors would have been to use anterior root torque (ART) to
create labial root torque together with IZC screws to stabilize the
upper incisors.

Conclusions

Sometimes, pursuing a “perfect” outcome can be
tiring for both the patient and the clinician. It is good
to bear in mind that “nothing is perfect; find the
happy medium.” It is important for the clinician to
understand when to stop the treatment and to

M Fig. 21:
Another reasonable solution would have been to wear Class Il
elastics from U3 to BS screws (blue line) from the 19th month. This
could simultaneously reduce the side effect of flaring upper
incisors (light blue circle) while retracting the lower arch.

reach an outcome which is acceptable to both the
clinician and the patient.

In the present case, the patient with a severe 11mm
Class Il molar relationship refused surgery and
wanted a minimally invasive approach. It must also
be taken into account that since side effects are
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inevitable when using Class Il mechanics, it would
be nearly impossible to reach a perfect result for this
case. However, by finding the happy medium, the
treatment resulted in a harmonized outcome that
pleased both the clinician and the patient.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE 65
OVREJET

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 =

[ o |

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.

EndonClassIlorIII = 2 pts. perside_____ pts.

Full Class II or III = 4 pts. perside____ pts.

Beyond Class [T or Il = I pt. permm.____ pts,
additional

LINGUAL POSTERIOR X-BITE
1 pt. per tooth Total

BUCCAL POSTERIOR X-BITE
2 pts. Per tooth Total

CEPHALOMETRICS
ANB>6°or<-2°

Each degree < -2° 3 x1 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 3w molars) X 2 pts.
Midline discrepancy (> 3mm) @ 2 pts.
Missing teeth (except 31 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 5 x 2 pts.

-8 |

]

(See Instructions)

{4 pts.ik)

10

This was supposed to be an OGS case,

Identify: 1t the patient prefers non-surgery treatment.

[z ]

Total




Buccal Shelf Screw as a Minimally Invasive Approach for Severe Skeletal Class Il Malocclusions JDO 69

Cast-Radiograph Evaluation

Occlusal Contacts

Total Score: | 20

Alignment/Rotations

0

Bucca Surface

L "o R

3 Lingual Surface
Occlusal Relationships

19

1

L @R AT

R Mx L L MD R ’ n\
AP } .
R 22 222 22 1 2 2
Buccolingual Inclination Interproximal Contacts

0 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.




JDO 69 CASE REPORT

IBOI Pinlc & White Esthetic Score

Total Score =

3

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




2023 Beethoven

Clinical Education

k¢

Beethoven Clinical Education F Z #t %1828 Damon Master Program. ifi 18 Z & & ¥ Hy 55 3 B & PR B 22 467 31| 6k 10 B2 & B 2P =%
STHORE, WIMERRTHBEMESFEEZNIE , BMATEITE VISTAMDL EREER  BHAETUREEE
REFEMWEMERLR  rTRAKEEEMBETISENENESHERNED,

{&Z 5 Damon Master Program HARE K WEBMEEESER  EIRESHEBELTIDECERES, LRHRERE
FERMEEAZHBEINZN , HFREINE,

N

Dr. Chris C'hang

Dr. Joshua Lin

ABO Writing Training

Medical Writing Training-1 VISTA Hands-on Workshop

VISTA & 4 other Minor Surgeries for Orthodontic Practice

Medical Writing Training-2 The VISTA (vertical incision subperiosteal tunnel access)
surgical techniques for impacted cuspids will discuss the

Medical writing skills are crucial for clinicians, educators ) .
following topics:

and researchers. This training contains academic medical
writing on case reports. Participants will have a chance to
publish articles for journals like Journal of Digital
Orthodontics (JDO). 3. Suture technique

1. VISTA with screw placement
2. VISTA with connective tissue graft

Presentation Workshop TADs & Surgeries Hands-on Workshop

The workshop covers bonding on a typodont, TAD

The presentation workshop designed to help participants
placement, and 4 minor surgeries for orthodontic practice.

utilize the most frequently used presentation tools in
Keynote to manage patient clinical records and create
simple but effective patient communication presentation.

’% 2
covers the == = 4 /I P‘
impaction crown ’ '/A 3
33 N\ ' .
e X ‘

iR B2 X (9 am -5 pm)
wHER—IR 25 % 2 18 (£ EEME) . 03-5735676#217 Chester Yu B yuebucy@newtonsa.com.tw




ormco

YOUR PRACTICE. OUR PRIORITY.

WG I HE 1S

{BEHAPRE 2023/01/01~2023/06/25 LE

PAMON:S 21 B R &

T

DAMON (>

(3£200%8)

o % ¥

* .014 Damon Copper Ni-Ti x 20 {5
BORM RIS 4R - Level and Align

* .014 x .025 Damon Copper Ni-Ti x 20 1%
FURMIEES £ 4R - Begin Torque Control

*.016 x .025 Damon SS x 20 1%
FiFESE4 - Space Closure

® .017 x .025 Damon Low-Friction
TMA Wire x 20 1%
R NKEAS 4R - Finishing and Detailing

#NT$135,999

*PREAZTEERANGE - AT ER I BRMABTEMN -
* ) FERE R LR RIES A S Snaplink Tubes, Accent Mini Tubes, A"

AOBEEERS ) oovvvorrrrorrermmrnneeeeneeeennns
Drop-in Hook l :

DQ2 BT #8 DANON
iINT$1,8002 — ==

Bondable Tube ( Gingival offset / Accent / Peerless )
MEBMA

= +( :80%) DL csom 20 A

#NT$28,800

. BEsURER Aligner
. mFBMBEE EIHENE :
Zoo Pack Elastics x 5 & i ;
” (®) : ® £
e 5 | % 31 |
: Yz @ N ({ Z :
o . N ¢ Qualil Chipmunk © Impala Ram
:E\ Power Chain x 5 & { 20z,316" 350z, 1/8" : | 6oz 316" 6oz 14" !
FEopen/close/wide o
( P ) o @ © @ Qaﬁf
BIEERE N : = P e
:  Kangaroo Fox : : Moose
| 450z,3/16"  3.50z, 1/4" . 60z,5/16"

#NT$15,000 s

NG CHIEH & %

ZREAR : 16 (02)2778-8315 * & (04)2305-8915 - EE (07)226-0030




e-Books

Learn it your favorite way!

B f all
est of a The World's Best e-Textbook

Beethoven Dental Encyclopedia

Orthodontics e-Books collection

Beethoven Orthodontic and Implant Group has been publishing the International
Journal of Orthodontics and Implantology since 2007. This Journal features
excellently finished case reports evaluated by objective grading systems.

The Orthodontics and Implant Dentistry eBook series is a special selection
of exciting cases with interactive functions and multimedia resource. Once
opening this book, your understanding of dentistry will never be the same!

Now available in iBooks Store in 51 countries:

[+ BUY BOOK ] Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Bulgaria, Canada, Chile, Colombia, Costa Rica, Cyprus,
Czech Republic, Denmark, Dominican Republic, Ecuador, El Salvador, Estonia, Finland, France, Germany,

This book requires iBooks 3.0 Greeee, Guatemala, Honduras, Hungary, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malta, Mexico,

or later and iOS 5.0 or later. Netherlands, New Zealand, Nicaragua, Norway, Panama, Paraguay, Peru, Poland, Portugal, Romania,

SlovakiasSlovenia, Spain, Sweden, Switzerland, United Kingdom, United States, and Venezuela

Get iton
. iBooks

Step-by-step Instructions

%B% #GIRLBOSS ru%ﬂ i

1.Launch "iBooks" app 2. Click "Store." 3. 'Sign in" with your Apple ID. 4. "Create Apple ID" if 5. Search for "chrischang."
on your iPad. you don't have one.

= . If you are interested in our paid video or medical
. E*"'" products, contact inewton.dental@gmail.com
n?‘"".“” for more information.
\, +886-3-573-5676
) orthobonescrew.com
INewton
6. Click the book’s icon. 7. Check the price and 8. Once downloaded, click the book’s

click "BUY BOOK." icon to launch the e-book and enjoy.



e-Courses

A rich learning experience

Never have enough time to pursue continuing
education? Want to review those amazing
cases and practical tips of Dr. Chris Chang?
You can now take the internationally
renowned expert in Damon and TADs with you
on the go and learn anywhere, anytime. The
video course series feature excellently
finished cases, live narration recordings, and
stunning visuals are your best learning source
in dentistry.

iOS / Android
" Free App

Beethoven Dental E-Learning

Series Each video course are valid for 3 years

narrated narrated narrated non-narrated non-narrated

mplant

' »
' Lecture » : orum

E-Lecture OBS (TAD) Finishin Implant Forum

(12 seasons (9 seasons)

Damon Master

non-narrated

non-narrated

non-narrated non-narrated

Assistant E-Ortho E-Implant E-Pedo

bst video courses are available in both English and Chinese and are sold separately.
. Damon Master and OBS (TAD) are renewed annually and each renewal is to be purchased separately with a 50%
~ discount.

f Newton \,+886-3-573-5676  Jorthobonescrew.com B inewton.dental@gmail.com
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OBS Super Set

Created by Dr. Chris Chang, OBS is made of medical grade, stainless steel and titanium, and is
highly praised by doctors for its simplistic design, low failure rate and excellent quality. OBS is your
must-have secret weapon for maximum, reliable anchorage.

For comfort & retention of elastic chain

Smooth Mushroom Head

¥ 4-way Rectangular Holes ,%a

For lever arm to solve impacted tooth

Double Neck Design

Easy hygiene control & extra attachment

Made in Taiwan

wel
Titanium Higher biocompatibility*
1.5 [ 1.5X8mm

Stainless Steel**
2.0 | 2.0x12mm
2.7 | 2.0x14mm (with holes)

Buy a Super Set, get OBS Clinical Guide (eBook) for free.

* TADs made of Ti alloy have a lower failure rate compared to SS when placed in thin cortical bone. These results are consistent with a biocompatibility-related tendency for less bone resorption at the bone screw interface.
Reference: Failure Rates for SS and Ti-Alloy Incisal Anchorage Screws: Single-Center, Double Blind, Randomized Clinical Trial (J Digital Orthod 2018;52:70-79)

** The overall success rate of 93.7% indicates that both SS and TiA are clinically acceptable for IZC BSs.
Reference: Failure rates for stainless steel versus titanium alloy infrazygomatic crest bone screws: A single-center, randomized double-blind clinical trial (Angle Orthod 2019;89(1):40-46)

fNeWton \, +886-3-573-5676 @ orthobonescrew.com B inewton.dental@gmail.com



eBooks

Up to 35% Off!
Offer ends Mar 10, 2023

Enhance your orthodontic treatments
through these eBooks!

The Orthodontics and Implant Dentistry
eBook series is a special selection of
exciting cases with interactive functions

and multimedia resource. Get a
complete understanding of every
detail through case studies. Once

opening this book, your clinical
practice will never be the same!

OO0

)

Dr. Chris Chang

DDS, Ph.D.

’ Newton \ +886-3-573-5676 ¢ orthobonescrew.com inewton.dental@gmail.com
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Taiwanese Lifestyle Through the Eyes of CC
Chapter 8.

Maximizing Spaces and Resources - Front yard aviary with water features

“7 [ove how you respect the tree, not fust cutting it qﬁ( [ike most Joecyofe do.” _ my Filippo Impieri (sve, Emerging Markets, Envista)

let's begin this chapter with a sfory of another of the
Changs' neighbors, on his daily stroll. Upon passing the
Changs' garage, something caught his attention and

forced him tfo stop his steps to ponder thereupon. “The

I
RN e
\‘M i

i

design of this garage ceiling is most curious!” he must ' - - | i
have thought to himself. Having refired from a fairly large ' ‘ '" .
consfruction company, he is familiar with all sorfs of
popular front yard/garage designs that suit the lifestyles
and likings of Taiwanese households, but never has he
seen anything like this. A bright “chirp!" inferrupted his train
of thought as he realized the doublelayered ceiling he
was looking at, built with bullefproof glass on the top layer
and mesh on the sides and the bottom layer, was actually

an aviary — or fo be more exact, part of an aviary.

As the Chang family's love for birds grows, so does the
number of feathered residents in their household.
Therefore, after they started planning the garage
renovation, the idea of a front yard aviary followed. And

this is when everything gets doubly exciting and inspiring.

In front of the house stands a 20-year-old Bishop Wood
free (Bischofia javanica). According to the residents’
committee, it has been there since before the community
was developed. Instead of having the flourishing tree
removed, Dr. Chang was defermined to make it an
outstanding feature of the front yard aviary. However,
incorporating it info the aviary design became something
of a challenge. Completely containing a free that is more
than two stories fall {and sfill growing] within the walls of
an aviary is definitely not a wise idea or solufion.

Furthermore, even if only the free trunk were to be included in

the aviary, with the fop branches extending beyond the



enclosure of the mesh ceilings, a crucial question remains: how should
the interface be connected so as not to cause harm fo the tree while
af the same fime making sure that the sfructure is firm and secure

enough for the birds?2

The worst thing to do would be fixating solid, metal components
directly around the free, as any changes or movements (in
particular those from typhoons and/or earthquakes) could
eventually snap the structures. Instead, sufficient space should be
reserved between the metal components and the tree, with flexible
materials tucked in-between to create buffering areas (Fig. 1). This
is not only to prevent the precious birds from gefting through the gaps

and flying away, but more importantly, fo serve as cushions so that the

Fig. 3: One particular room on the second floor looks out directly to the bishop
wood. A door, which leads to the roof of the garage (the bulletproof glass top of
the extended aviary) was opened to allow access from the room to the roof
which also serves as a deck for Dr. Chriss beloved cacti to sunbathe (see also
page 87, top right corner).
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Fig. 1: With a 20-year-old bishop wood, which extends beyond the mesh of the aviary, a hard+soft approach was taken during the closing of the ceiling around the tree trunks.
The metal frames should reserve enough spaces around the trunks, with soft, flexible materials (such as wasted tires, canvases, hoses, ropes, etc.) neutralizing the compression
formed at the connecting points.
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without the tree. How much plainer and less intriguing it B L KL \ N

would be!



side to dispense hot water, turning the pond into an indulgent outdoor hot tub.

compression force at the connecfing points can be

contained and neutralized.

The other highlights of the Changs' front yard aviary
are the water features - a pond and a water fountain. A
riverbed design was chosen for the pond with an eye
fo enhancing the feeling of being surrounded by nature.
After digging out the shape of the pond, plastic liner
was used as a barrier to prevent pond water from
being absorbed into the ground, in other words,
fransforming the hole into a huge water sforage tank. To
avoid tearing the plastic liner, non-woven cloth was
placed on both the top and the bottom of the liner as

protection. On top of that, drainage trays were paved

for an extra, stronger layer of barrier before stones
were added in to complefe the base (Fig. 5). At the
comer of the pond, o cascade was creafed by
pumping the pond water to a designated high point
and lefting it flow naturally back down into the pond,
with a skimmer at the far low end of the pond fo frap
fallen leaves and branches. To elevate the level of
indulgence, a tap was insfalled on the side to dispense

hot water, which turns the pond into an outdoor hot tub!

Adding to the fun, a water fountain, also in an
unadorned, stony style, was planted among the greens
(Fig. 7). like any other devices that rely on water

circulation, the three essential parts are water storage,

s i : SRR S N <Se
Fig. 5: For practicality, different liners were used to build the pond; however, they are nowhere to be seen in the
completed landscaping. The devil is in the details, just like how the finishing steps in orthodontic treatment are

what elevate the outcome from good to great.

= =S A ;"i-‘ Al e K 1 1
Fig. 6: Big rocks around the pond are perfect seats to enjoy an outdoor concert! It's a treat combining music,
bird songs, as well as water dribbling, leaves rustling in the winds, and all the magical sounds of nature.



the filtration system, and the pump. (Revisit chapter 1 for a detailed guide on
building a complete filiration system.) At the base, a hole was dug in the ground
fo fit the plastic storage tank of the fountain, the lid of which has several gaps
that allow water to flow through. On top of that, a layer of non-woven cloth and
pebbles was laid fo serve a filtering function, with the latter also adding sensuous
pleasure and giving the aviary landscaping a further hint of nature. Once the
pump has been sat in place, the fountain exterior of choice can be installed. And
voila! The only thing remaining on the todo list is to sit back and enjoy as the

water trickles down.

The birds in the aviary are probably the biggest fans of the fountain. On the
one hand, the circulation keeps the water fresh for the birds to quench their
thirst. On the other, the gentle dribbling at the bottom of the fountain provides
just the perfect amount of water for the birds to clean their litlle bodies and
beautiful feathers (Figs. 8 and ). While still water symbolizes depth and
profundity, running water brings life and vitality. The Changs’ front yard aviary

exquisitely incorporates all these fascinating characteristics into one.

Aside from the original front yard garden areq, the aviary extends all the way fo the
ceiling of the garage mentioned in the beginning of this chapter, making use of the
vertical spaces that are often left idle. Upon being asked what happens when bird
foeces land dll over the car, Jenny - Dr. Chang's youngest daughter - replied with a
bubbly smiling voice: “In our home, birds are far more important than cars, so thaf's
not a problem!” Dr. Chang and his family love the new front yard aviary so much

that they eat meals, work, and spend their leisure time immersed in it, especially

Figs. 8 & 9: The fountain exterior design provides
steps for the birds to perch while getting hydrated.
At the bottom, the birds make use of the gentle
dribbling to clean their beautiful feathers.



as the day and night as well as weather changes bring out all differing kinds of beauty of

the space.

Recently with the Taiwanese border gradually reopening to the world, the Chang family had

the chance of hosting their first guest from abroad, Mr. Filippo Impieri, Envista’s Senior Vice

President (SVP) of Emerging Markefs. After being shown the newly completed front yard
aviary, Mr. Impieri commented ‘| love how you respect the free, not just cutting it off like most
people do.” Through all the spaces reserved and designed for the living creatures within the
household, respect is the tune to which every arrangement sings and dances, and this
reciprocally allows the creatures it hosts to sing and dance their natural songs and dances so

beautifully to their hearts’ content.

Desk editor of JDO & a wildlife enthusiast*

Ahnnie Chen

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

Fig. 10: Mr. Filippo Impieri (right) was warmly welcomed by Dr. Chang’s two daughters, Jenny (center) and Kristine
(left), as well as the vivid-colored birds in the aviary.
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Dr. Kenji visited the Changs’ residence after the TAO 2022 Annual Meeting.

In early December, 2022,



visited the Changs’
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professional golf journey in the US, and Pei-Chien for the beginning of a career as a

aviary at the beginning of 2023. Best wishes to them both - Heather for her ongoing
commercial flight pilot. Enjoy the best time of your life!

Two of Beethoven's former orthodontic patients, Heather and Pei-Chien




o 2 > -
>

T D e .

sl c i e
Fallen branches and sticks of different thickness are fastened all around in the aviary as auxiliary perches
from which the birds can find the one(s) that best suit(s) their claws. Wild berries, flowers, and seeds are also
fasten on the perches to mimic their natural form in the wilderness, encouraging the birds to forage naturally.




“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

U

“| 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

d

“Beyond incredible! A more effective way of learning.”
Dr. James Morrish Jr, Florida, USA
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*Feethoven t»itational
Clinical Pearis of -

Orthodontics

The youth-oriented Beethoven Golf Invitational tournament has become a
platform for young Taiwanese golf players to grow and shine thanks to the
support and contribution of many. Beethoven is honored and ecstatic to play a
small part in this. Let's keep going!



